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The present project had three main aims. First, to establish the prevalence and characteristics of
psychotropic medication users in a representative sample of the UK working population. Secondly, to
investigate the effects of psychotropic medication on performance efficiency and human error in a
working sample. Finally, to determine whether there was an association between the use of
psychotropic medication and the prevalence of workplace accidents and cognitive failures. The results
showed that 9% of workers took psychotropic medication in the last year and selective serotonin
reuptake inhibitors (SSRIs) were the most commonly use medication (3.9% of the sample).
Psychotropic medication use increased with age and was more frequent in females. Taking SSRIs
impaired performance (slower reaction times, more memory problems). In addition, the survey data
showed that taking SSRIs or benzodiazepines was associated with more errors of memory, attention
and action among those with other risk factors. Those taking SSRIs, with a low risk from other factors,
were more likely to be involved in a work-related road traffic accident. Similarly, those taking
benzodiazepines or tricyclic anti-depressants were more likely to have an accident at work (provided
they were not exposed to a large number of other risk factors). Previous research has shown that the
older medications (e.g. benzodiazepines, tricyclic antidepressants) can impair safety at work and the
results from the present project suggest that this may also apply to the newer SSRIs.
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EXECUTIVE SUMMARY
BACKGROUND
The risks associated with the use of psychotropic medication such as benzodiazepines
and tricyclics are well documented. Selective serotonin re-uptake inhibitors (SSRIs)
which have different pharmacological properties from older psychotropic medications,
are deemed a safer option and are widely used in the treatment of mental health
problems. Evidence of their safety, in particular within working populations however is
limited and the present project was designed to provide further information on the
general topic of psychotropic medication and safety at work, especially on the effects of
SSRIs.
AIMS
This study was designed to meet three specific aims:
1. To establish the prevalence of use of psychotropic medication in a
representative sample of the UK working population, and to provide a detailed
profile of the characteristics of medication users.
2. To investigate the effects of psychotropic medications and/or mental health
problems on performance efficiency in a working sample.
3. To determine whether there is an association between the use of psychotropic
medications and the prevalence of workplace accidents, injuries and cognitive
failures.
METHODS
A multi method approach was used to address the aims. Aims 1 and 3 were
investigated using a community based questionnaire survey. Aim 2 was addressed
using a cohort study of workers carrying out cognitive performance tasks before and
after work at the start and end of their working week.
Findings and Conclusions
·

Overall 9% of workers reported using psychotropic medication in the last year.

·

SSRIs were the most commonly used medication by workers (3.9%).

·

Psychotropic medication rates were higher in older workers and females.

·

There was a detrimental impact of SSRI use on cognitive performance with
reaction times being slower, and many aspects of memory being impaired.
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Error diaries also showed that SSRI users lost concentration and made
mistakes more frequently than controls.
·

This impact on cognitive performance was mirrored by an association with
cognitive failures at work among those who were taking SSRIs or
benzodiazepines, provided they were also experiencing higher levels of other
risk factors for cognitive failures.

·

There was no association between SSRI use or any other psychotropic
medication and minor injuries at work.

·

There was an association between SSRI use and work related road traffic
accidents, with those taking SSRIs and having low levels of other associated
risk factors being more likely to be involved in a work related road traffic
accident.

·

Those taking benzodiazepines or tricyclic antidepressants were more likely to
have an accident at work but only if they were at low risk from other factors
known to influence accidents.

·

SSRIs were also associated with an increased risk of having accidents outside
of work.

·

Overall the present project has shown that psychotropic medication use may
reduce performance efficiency, and so affect safety at work. Such effects have
been shown to be present for both the older medications (such as
benzodiazepines and tricyclic antidepressants) and the newer SSRIs which
many assume have few negative side effects. Given the large number of
working individuals who take SSRIs and other psychotropic medication, it is
now important to extend our knowledge of this topic. At the moment guidance
should emphasise caution when taking psychotropic medication and carrying
out safety critical jobs. Further research is required to extend this guidance to
specific medications.
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1. INTRODUCTION

1.1 MENTAL HEALTH PROBLEMS IN THE UK
The UK OCPS survey (Meltzer et al, 1995), and similar surveys (Kadam et al, 2001)
reported the prevalence of depressive and anxiety disorders in an adult population at
around 15%-16%. The Office for National Statistics (2000) suggests that the most
commonly reported symptoms of mental distress are sleep problems and fatigue
although symptoms can range from low mood to fearfulness. Individuals with mental
health problems often complain of concentration and memory difficulties (Curran 1992).
These impairments in cognitive functioning have the potential to hinder the
performance of normal everyday activities. Widlocher (1983) suggests that this puts
individuals with mental health problems at an increased risk of an accident. In addition
Hartley (1992) suggests that the physical accompaniments of anxiety can themselves
become a health or performance problem. With mental health symptoms causing
distress to the individual and potentially placing them at risk, it is clear why treatment is
essential. In addition to non-pharmacological approaches to the treatment of mental
health difficulties, a variety of medication is available.
1.2 PSYCHOTROPIC MEDICATION
Psychotropics are a group of medications prescribed in the treatment of mental health
problems. They work by acting on the central nervous system. Commonly used
psychotropic medications include anxiolytics (such as diazepam), antidepressants
(such as fluoxetine or amytriptyline) and beta blockers (such as propranolol).
1.3 PSYCHOTROPIC MEDICATION IN THE UK
Psychotropic medications, such as antidepressants, benzodiazepines or hypnotics (a
sedative used during the day), are used to treat a spectrum of illnesses such as
depression, post natal depression, eating disorders, anxiety or sleep problems (BNF
2004). Ohayen et al (1998) suggests that the current prevalence of psychotropic
medication consumption in the UK by those aged 15 years and older is approximately
3.5%. Hypnotics were most common, taken by 1.5%, followed by antidepressants
(1.1%). Prescription rates reported elsewhere are somewhat higher (e.g. 9% taking at
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least 1 psychotropic in the last 14 days, Wadsworth et al, 2003). Recent literature
indicates that psychotropic consumption is higher in women, non-workers, and in older
age groups (Ohayen et al, 1998; Wadsworth et al, 2003). Whilst such medications treat
the symptoms of mental health problems effectively, they may cause unwanted side
effects.
1.4 RISKS ASSOCIATED WITH PSYCHOTROPIC MEDICATIONS
1.4.1 Minor Tranquillisers
Minor tranquillisers, such as benzodiazepines, barbiturates, beta-adrenergic blockers
or hypnotics, play an important role in alleviating mental health problems such as
anxiety or fearfulness, in addition to benefiting sleep disorders (Nicholson, 1986). They
do however cause many unwanted side effects, such as drowsiness, confusion,
memory and cognitive impairments (Hartley, 1992).
Oster et al (1987, 1990) suggest that individuals who take benzodiazepines are likely to
suffer impairments in everyday functioning, contributing to greater rates of accidents.
This view is well supported by accident research. Previous findings indicate the use of
benzodiazepines is associated with increased risk of road traffic accidents (Skegg et al,
1979; Ellinwood & Heatherley, 1985) and falls or injuries (Stenbacka et al, 2002).
MacDonald (1999) suggests that benzodiazepines increase the risk of an accident
even when the dose is low.
Additionally, previous research suggests associations between benzodiazepine use
and impaired cognitive performance and memory. For example, minor tranquillisers
slowed the reaction times in digit symbol substitution tests (Mirsky and Rosvold, 1960;
Mirsky and Kornetsky, 1964). The benzodiazepine lorazepam has been associated
with impaired attention (Bishop & Curran, 1995) and diazepam with impaired
immediate recall after drug administration (Grove-White and Kelman, 1971) as well as
other tasks requiring cognitive processing (Salkind et al, 1979; Zimmerman et al, 1979;
Wittenborn, 1979). A recent study indicates that even long term users of
benzodiazepines continue to experience these cognitive impairments (Barker et al,
2004). Similarly, impairments may still be apparent when the person has stopped
taking the medication (Brosan et al., 1986).
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There have been some clinical reports of sedation and psychomotor impairment
associated with beta blocker use (Ades et al, 1988) although a comprehensive review
of thirty two studies (Muldoon et al, 1991) suggests no significant relationship between
beta blockers and impaired cognitive functioning.
As many people treated with minor tranquillisers are daily employed in skilled jobs,
those that require making complex decisions or dealing with difficult human
relationships, it is important to examine the impact of taking such medication within the
context of working individuals, especially as existing evidence suggests that
impairments will be observed.
1.4.2 Antidepressants
The number of antidepressants available has increased dramatically in the last 10
years. The Office for National Statistics (2000) suggests a rate of 17.3% for all neurotic
disorders in the UK in the past week, with 12% of individuals aged 16-65 having
experienced depression. This would imply a high rate of antidepressant use.
Furthermore antidepressants are often used in the treatment of sleep or anxiety
disorders, not solely depression (Munizza et al, 1995; Ohayen et al, 1998). In terms of
their effectiveness in treating depression there is little difference between them,
however there are marked differences in the profile of side effects associated with
different drugs. Considering the rate of antidepressant use, and the fact that these
medications will be used for many months, it would be reasonable to expect that their
effects on cognitive performance would be well known. However there are marked
limitations and inconsistencies in the literature. Tricyclics and SSRIs are the most
commonly used antidepressants in the treatment of mental health problems. Their
effects on cognitive performance are described in the following section.
1.4.2.1 Tricyclics
Tricyclics (TCAs) are an older style antidepressant, known to have several debilitating
side effects such as impairments in psychomotor co-ordination and performance
(Fairweather et al, 1993; Hindmarch, 1997) and cognitive function and memory
(Hindmarch, 1997). Owing to the increased prevalence of depression within the elderly,
associations between accidents and tricyclics have been extensively studied within this
population (Greenblatt et al, 1982) where their use has been associated with the
increased risk of accidents including RTAs, multiple falls and hip fractures (Sobel and
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McCart, 1983, MacPherson et al, 1984; Ray et al, 1987, 1992; Leveille et al, 1994; Lord
et al, 1995; Currie et al, 1995).
An additional risk of taking TCAs is that they are relatively slow acting, and patients
may be unaware that they are at an increased risk of accident due to the side effects
on cognitive and judgemental abilities (Hale and Pinninti, 1995). The potential
impairments associated with taking tricyclics have been extensively compared with
SSRIs, a newer type of antidepressant with different pharmacological properties to
tricyclics.
1.4.2.2 Selective Serotonin Reuptake Inhibitors
Although tricyclics are effective in the treatment of depression (Hindmarch, 1997) the
drugs debilitating side effects led to the development of a ‘new’ group of
antidepressants called selective serotonin reuptake inhibitors (SSRIs). With more
selective actions on serotonergic receptors, these antidepressants are generally
considered to be a safer than tricyclics (van Laar et al, 2002). Leonard (1992) suggests
that they are relatively free from cognitive and psychomotor effects. When compared
with tricyclics, there is much evidence to suggest that SSRIs do not have any negative
effects on psychomotor or cognitive functioning in either non-depressed populations
(Hindmarch et al, 1987, Hindmarch & Bhatti, 1988; Kerr et al, 1996; Fudge et al, 1990;
Fairweather et al, 1995, 1996, 1997) or depressed populations (Hindmarch & Kerr,
1994; Hale and Pinninti, 1995).
However there is some evidence to suggest that SSRIs are not totally free of cognitive
side effects (Ramaekers, 1998; Robbe & O’Hanlon 1995). There have been reports of
dose related effects of Nefazodone on reaction time (van Laar et al, 1995), of
Venlafaxine on vigilance task performance (O’Hanlon et al, 1998) and of Paroxetine
producing mild attention and memory impairments (Richter et al, 1996) in addition to
long term memory impairments (Schmitt et al, 2001). More recently however, reports of
suicide among patients taking SSRIs have raised concerns about their overall safety
for particularly at risk groups.
As with minor tranquillisers, a large percentage of individuals taking antidepressants
will continue to work on a daily basis, where impairments caused by their medication

6

may impact on their ability to work efficiently. It is therefore crucial that the effect of
antidepressants is examined within the context of work.
1.5 LIMITATIONS OF STUDIES
Many studies have examined effects of psychotropics in healthy participants using
medications on a short-term basis, and frequently in elderly, non-working populations
(Hindmarch, 1987, Hindmarch & Bhatti, 1988; Kerr et al, 1996; Fairweather et al, 1995,
1996, 1997, van Laar, 2002; Ramaekers, 2003). In contrast a large proportion of
individuals actually taking psychotropic medication will be of working age, and suffering
from psychopathology. In order to begin to comprehend the impact of the drug on
individuals with concomitant illness, rather than the impact of the drug alone, it is
important to study it in context and among those prescribed the medication for
treatment. Research should therefore be conducted in populations taking the
medication to alleviate mental health problems.
1.6 CONFOUNDING EFFECTS OF ILLNESS AND MEDICATION
Undertaking research within the right population and context is vital. However it is not
enough

to

understand

the

relationship

between

cognitive

impairments

and

psychotropics. Investigating the cognitive effects of antidepressants and minor
tranquillisers is complex, as frequently the presence of cognitive impairment is a
function of the mental health problem itself. It is essential to distinguish between the
direct effects of psychotropics on cognition and the symptoms of the mental health
problem.
If symptoms such as anxiety or depression are related to cognitive impairment
(Paterniti et al, 1999) and there is evidence to suggest that psychotropic drug use may
also impair cognitive performance, it is important to determine whether psychotropic
medication may further impair, or even mask pre-existing cognitive impairments.
1.7 EFFECTS OF NEWER DRUGS
As many older antidepressants impact on psychomotor and cognitive functioning they
also impair the occupational and social performance of individuals (van Laar, 2002).
SSRIs are currently considered to be the principal antidepressant treatment
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(Hindmarch, 1997) as they are the least likely of psychotropic treatments to interfere
with everyday functions of living.
Whilst most research reports non specific rates of antidepressant use classing all
antidepressants as one, Barbui et al (1999) suggest that the 53% increase in the sale
of antidepressants (1988-1996) in Italy reflects the increased use in SSRIs.
1.8 WORK PERFORMANCE AND WORK ACCIDENTS
Pubmed, Ingenta, Embase and Psychlit databases were searched, using the following
terms [anxiety, depression, tricyclic, snri, ssri, antidepressant, benzodiazepine,
accidents, injuries, workplace performance, cognition, performance, psychomotor]. At
the time of searching, no literature examining the use of SSRIs in the workplace or on
workplace performance was available. Whilst many individuals may be off work during
the initial phase of their treatment, a large proportion return to work whilst continuing to
take their medication. It is highly important to understand the impact of psychotropic
medication use on everyday functioning, and to conduct research within the context of
work. Previous research has shown associations between workplace safety and
demographic, occupational and lifestyle factors (Simpson et al, submitted). It is
therefore also important that research in this area is designed to assess psychotropic
medication and work safety independent of such associated factors.
1.9 PREVIOUS COMMUNITY STUDIES
The Bristol Stress and Health Study (Smith et al, 2000) collected data on psychotropic
medication use and accidents, injuries and cognitive failures. Secondary analyses
(Wadsworth et al, 2003) showed that the use of sleeping tablets was associated with
accidents, and that antidepressant use was associated with cognitive failures; however
information on the specific type of medication was not recorded.
1.10 THE PRESENT PROJECT
The present study has been designed to address this limitation. However like all
studies in this area, there are practical constraints and these restricted the current
project in its capacity to undertake an exhaustive investigation.
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The present study has been designed to meet the following aims:
1. To establish the prevalence of psychotropic medication use in a representative
sample of the UK working population, and to provide a detailed profile of current
and potential medication users.
2. To investigate the individual effects of psychotropic medications and/or disease
on performance efficiency in a working sample.
3. To determine whether there is an association between the use of psychotropic
medications and the prevalence of workplace accidents, injuries and cognitive
failures.
A multi-method approach was required. Aims 1 and 3 were addressed using
community based questionnaire surveys. Aim 2 was addressed using a cohort study of
workers carrying out laboratory based cognitive performance tasks. Within these
methods, each part of the study was designed to allow other factors (such as
demographics and lifestyle) which may also be associated with psychotropic use to be
assessed and included.
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2. SCOPE AND REMIT OF THIS REPORT
The scope and content of this report has been defined by the HSE remit. The main
body of the report was limited to approximately 60 pages, and so essentially represents
a concise summary of the work. Some more detail is presented in the appendices
though these were also limited to about 35 pages. The focus of the report is also
almost entirely occupational. However, data were also collected about nonoccupational incidents. Brief sections outlining these findings have been included in the
main body of the report because they contribute to the understanding, clarity, and
background of the occupational findings.
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3. METHODS
The aims of the study were addressed using two methods. First, community based
postal questionnaire surveys were used to address aims 1 (prevalence of psychotropic
medication use) and 3 (associations between psychotropic medication use and
workplace accidents). Second, a laboratory based case-control cohort study of
objective measures of cognitive performance was used to address aim 2 (effects of
psychotropic medication use on work performance).
3.1 COMMUNITY STUDY
3.1.1 Participants
Thirty thousand individuals were selected at random from the electoral registers for
Cardiff and Merthyr Tydfil (22,500 and 7,500 residents respectively). Cardiff and
Merthyr Tydfil were chosen for their differing social and economic conditions.
Employment rates and deprivation scores are different for the two areas, with Merthyr
Tydfil experiencing, in general, higher unemployment and greater social and economic
deprivation than Cardiff. Index of Multiple Deprivation scores, which combine the
income, employment, health, education, housing, and service access domains, are
17.88 for Cardiff, 42.77 for Merthyr, and 21.75 for Wales as a whole (National
Assembly for Wales, 2000). Townsend scores (Townsend et al, 1988), which measure
deprivation by area using census data about unemployment, overcrowding, non-car
ownership and non-home ownership, for Cardiff and Merthyr Tydfil were 3.25 and 1.58
respectively (National Assembly for Wales, 2000). Jarman scores (Jarman, 1984),
which are an area-based measure of additional GP workload based on unemployment,
overcrowding, lone pensioners, single parents, born in the New Commonwealth,
children aged under 5, low social class, and one year migrants, were 14.25 and 10.01
(National Assembly for Wales, 2000).
3.1.2 Ethical Approval
The study was approved by the Cardiff University School of Psychology Ethics
Committee. In addition it was scrutinised by the Local Research Ethics Committee
administrator, though formal approval was not deemed necessary.
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3.1.3 Procedure
Questionnaires and covering letters were posted in early May 2001. Although
questionnaires were colour coded, to indicate whether the recipient had been selected
from the Cardiff or Merthyr Tydfil electoral register, no identifiers were attached. This
allowed respondents to remain completely anonymous, and was considered essential
to maximise the number of participants. It was, therefore, not possible to carry out any
follow-up or reminder procedure with non-responders to this one-off mail-shot. It was
also not possible to make any demographic or other comparisons between responders
and non-responders.
3.1.4 Questionnaire
The questionnaire1 and covering letter were based on those used in the Bristol Stress
and Health Study (Smith et al, 2000).
Table 1
Content of community study questionnaire

Section
Physical Health
a) General
b) Chronic, year,
and 14 day
symptoms scores
Accidents, injuries
and cognitive
failures
Mental health
a) Anxiety,
depression
b) Neuroticism

Source

Reason for inclusion

a) Bristol Study (Smith et
al, 2000)
b) Whitehall II (Marmot et
al, 1991)

As potentially
confounding factors, and
to allow comparisons
with similar datasets.

Newly designed for this
Study

Main outcome measures.

a) Hospital Anxiety and
Depression Scale
(Zigmond and Snaith,
1983)
b) Eysenck Personality
Inventory (Eysenck, 1988)

As potentially
confounding factors and
to allow comparisons
with other datasets. In
addition, the inclusion of
neuroticism allows
account to be taken of
this trait which can
influence responses in
self-report data in
particular.

1

Questionnaires could not be reproduced in this document because of length restrictions.
Copies are available from the authors on request.
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Section
Psychotropic
medication
a) Category of
medication
b) Name, dosage
and reason for
medication
Lifestyle
a) Alcohol
consumption
b) Smoking
Work
a) Employment
status
b) Job and industry
type
c) Job
characteristics

Demographics and
personality

Source
a) Bristol Study (Smith et
al, 2000)

Reason for inclusion
Main outcome measures

b) Designed for this study

a) Bristol Study (Smith et
al, 2000)
b) Bristol Study (Smith et
al, 2000)

As potentially
confounding factors and
to allow comparisons
with other datasets.

a) Bristol Study (Smith et
al, 2000)
b) Bristol Study (Smith et
al, 2000)
c) Working hours and
patterns, physical hazards
and job characteristics
from Bristol (Smith et al,
2000). Job Content
Instrument (Karasek et al,
1998).

As potentially
confounding factors and
to allow comparisons
with other datasets.

Demographics from Bristol
Study (Smith et al, 2000).
Risk taking, newly
designed for this study.

As potentially
confounding factors and
to allow comparisons
with other datasets.

3.2 ACCIDENT & EMERGENCY STUDIES
Data collection was extended to Accident and Emergency Departments across Wales,
in order to look at a group where accidents were more prevalent.
3.2.1 Ethical Approval
The Accident and Emergency Study was approved by the MREC for Wales, and each
LREC also scrutinised and approved the protocol.
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3.2.2 Accident & Emergency Study Sample and Procedure
Questionnaires (the same as those used in the Community Study) were sent to 2,500
individuals who had attended each of the eight participating Accident and Emergency
Units. Each Unit was asked to select: 1000 individuals aged between 18 and 40 years
who had attended following an accident at work in the previous six months; 1000
individuals aged between 18 and 40 years who had attended following a road traffic,
sports or home accident in the previous six months; and 500 individuals aged between
18 and 40 years who had attended for a non-trauma (i.e. medical) reason in the
previous six months.
This study was successful in providing a sample among which accidents were more
prevalent. The data are therefore used comparatively with those of the community
study to see if the findings relating to accidents are consistent in both samples.
3.3 MAIN OUTCOME MEASURES
Psychotropic medication use:

Questions about psychotropic medication use were

developed from the Bristol Stress and Health at Work Study (Smith et al, 2000).
Respondents were asked (where applicable) to record the name, dosage and reason
for taking the psychotropic medication over three time periods: in the last year; in the
last month; in the last 14 days.
Cognitive failures at work: problems of memory, attention or action at work. Those
reporting quite or very frequent cognitive failures were compared with those reporting
no, rare, or occasional cognitive failures.
Minor injuries at work: injuries that did not require medical attention from someone
else. Those reporting quite or very frequent minor injuries were compared with those
reporting no, rare, or occasional minor injuries.
Work-related road traffic accidents: traffic accidents in the last year where the
respondent was the driver and the accident happened while travelling to or from work,
or while travelling as part of work.
Accidents at work: accidents in the previous year while working which required medical
attention from someone else.
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3.4 COHORT STUDY
The Cohort Study involved a group of working psychotropic medication users and a
group of control participants completing a battery of laboratory based computer tasks
measuring cognitive function during pre- and post-work sessions at the start and end of
the working week. The rationale behind this approach is described by Broadbent
(1979) and it is based on the assumption that pre- and post-work measures (and the
difference between them) may provide an indication of actual performance at work.
3.4.1 Samples and Ethical Approval
Two

methodologies

were

used

to

recruit

psychotropic

medication

users.

3.4.1.1 Methodology 1
For the first method, an advertisement was placed in local newspapers, adverts were
also placed on a notice board outside the Centre for Occupational and Health
Psychology, and 1000 leaflets were delivered to homes in selected areas of Cardiff.
Each participant recruited was also asked to tell friends and colleagues about the
study. In addition, individuals were contacted from an existing departmental volunteer
panel, and a notice was placed on the University intranet.
The Cohort Study using the first method was approved by the Cardiff University School
of Psychology Ethics Committee.
3.4.1.2 Methodology 2
The second methodology aimed to recruit psychotropic medication users through
participating GP surgeries. The decision to employ a second methodology was taken
due to the low numbers of individuals responding to the adverts. Patients using
psychotropic medication and working who fitted the inclusion criteria (see below) were
identified by the participating GP surgeries and invited to take part in the study. Where
patients gave written consent, their contact details were then passed to researchers,
who then contacted them and where appropriate arranged a time for a familiarisation
session.
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Ethical approval for this second methodology was given by the Cardiff University
School of Psychology Ethics Committee and by the Local Research Ethics committee.
3.4.2 Screening
All volunteers who expressed an interest were contacted by phone and a screening
questionnaire was completed to assess their eligibility. Two groups of people were
recruited:
1. Psychotropic medication use group
Volunteers who were current psychotropic medication users. The following
inclusion and exclusion criteria were applied:
Inclusion: Aged 18 or more, working more than 15 hours a week, currently using
psychotropic medication
Exclusion: Recreational drug use, pregnancy, lactation, attempting to become
pregnant, serious mental illness.
2. Comparison group (recruited using method one only)
Inclusion and exclusion criteria were:
Inclusion: Aged 18 or more, working more than 15 hours a week.
Exclusion: Recreational drug use, psychotropic medication use, pregnancy,
lactation, attempting to become pregnant.
3.4.3 Testing Materials
·

National Adult Reading Test (NART) – a measure of intelligence from which IQ
scores can be calculated (Nelson and O’Connell, 1978). This measure was
included as a potential confounding factor.

·

Main Health Work and Safety Questionnaire used in the Community Study.
Collecting the same baseline data in both phases of the study allows direct
comparisons to be made (although this was not carried out for this study). In
addition, it allowed the inclusion of potentially confounding factors, such as
anxiety and depression.
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·

General Health, Sleeping and Eating Questionnaire. This questionnaire
collected information such as the previous night’s sleep and alcohol
consumption over the previous three days, and was newly designed for the
study. These data were included as potential confounding factors.

·

Error Diary. A daily diary which participants completed after work on the days
when they did not attend study sessions during the study week, and was newly
designed for the study. Data were collected about perceived effort,
effectiveness, and mistakes at work, and were used as main outcome
measures.

·

A battery of computer tests were used that measured a range of functions:

¾ Psychomotor speed (e.g. simple and choice reaction time)
¾ Momentary inefficiency (errors and long reaction times in choice reaction time
tasks)
¾ Sustained attention
¾ Focussed attention
¾ Speed of encoding of new information
¾ Organisation of response (stimulus-response compatibility)
¾ Episodic memory – recall and recognition
¾ Working memory – verbal reasoning
¾ Semantic memory – retrieval from semantic memory
¾ Mood – alertness, hedonic tone and anxiety.
Details of these tests are shown in Appendix 1. The tests have good psychometric
properties and factor analysis confirms that they measure distinct functions. They
have been shown to be sensitive to both acute changes in state (e.g. effects of
noise, working at night, minor illness) and the use of several different measures
allows one to develop a profile of the nature of any impairments observed. The
tasks have been used in a number of studies involving pharmacological challenges
(e.g. Smith et al., 2003) and we have a good idea about the neurotransmitter
systems that underlie performance on the tasks.
·

Actiwatch Activity Monitor, Cambridge Neurotechnology. The Actiwatch
measures activity using a piezo-electric accelerometer, which records the
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integration of intensity, amount and duration of movement in all directions. It
resembles a watch and is worn on the wrist. Both activity at night, (used as a
measure of sleep efficiency, i.e. the lower the activity level the higher the sleep
efficiency score) and length of sleep were recorded. This provided objective
data on these potentially confounding factors (for details of the procedure and
derived scores in see Appendix 1).
3.4.4 Procedure
Participants attended for five sessions at the Centre for Occupational and Health
Psychology as follows.
3.4.4.1 Familiarisation session
This session was arranged to be at the end of the week prior to the week of
participation. It could be any time of day, and lasted approximately 45 minutes. On
arrival participants were asked to read the Information Sheet and complete the
Consent Form. Following this, participants completed a shortened version of the
battery of computer tasks. They were also shown the General Health, Sleeping and
Eating Questionnaire, the Daily Error Diary, and they did the NART reading test. In
addition, they were given the Main Health Work and Safety questionnaire to take away,
complete at home, and return to any of the following sessions. Finally they were given
the Actiwatch and asked to wear it immediately and throughout the study.
3.4.4.2 Session 1
The next session was arranged to be immediately before work on the first day of the
participant’s working week. For those working a standard full-time week this meant
before work on Monday morning. At the session, again lasting approximately 45
minutes, the full battery of computer tasks and the General Health, Sleeping and Eating
Questionnaire were completed.
3.4.4.3 Session 2
The next session was arranged to be immediately after work on the first day of the
participant’s working week. For those working a standard full-time week this meant
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after work on Monday evening. At the session, again lasting approximately 45 minutes,
the full battery of computer tasks and the General Health, Sleeping and Questionnaire
were completed. The Daily Error Diary was then given for the participant to take away
and complete on working days on which they were not attending study sessions. For
those working a standard full-time week this meant completing the Diary after work on
Tuesday, Wednesday, and Thursday. These questions were included in the General
Health, Sleeping and Eating Questionnaires completed at sessions 2 and 4 (i.e. after
work on Monday and Friday), so that a full week’s worth of Daily Error Diary data were
collected in total.
3.4.4.4 Session 3
The next session was arranged to be immediately before work on the last day of the
participant’s working week. For those working a standard full-time week this meant
before work on Friday morning. At the session, again lasting approximately 45 minutes,
the full battery of computer tasks and the General Health, Sleeping and Eating
Questionnaire were completed.
3.4.4.5 Session 4
The final session was arranged to be immediately after work on the last day of the
participant’s working week. For those working a standard full-time week this meant
after work on Friday evening. At the session, again lasting approximately 45 minutes,
the full battery of computer tasks and the General Health, Sleeping and Eating
Questionnaire were completed. The Main Health Work and Safety Questionnaire, Daily
Error Diary, and Actiwatch were all collected from the participant. Finally, each
participant received a £50 shopping voucher.
3.5 ANALYSES
3.5.1 Cohort Study
The performance data collected during the cohort study were analysed using analysis
of variance. This allows the comparison of the mean score of the medication users on
an outcome measure with the mean score of the controls for example the mean
reaction time of medication users on the focussed attention task may be compared with
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the mean reaction time of controls on the same task. The technique also allows other
factors, which may also affect performance (such as alcohol consumption, IQ, gender)
to be included in the analyses. The performance of medication users and controls can
then be assessed after adjusting for the effects of these other factors so that any
difference between the means can be said to be independent..
Medications users and controls were compared on each outcome measure (i.e. each
computer task and each measure in the Daily Error Diary) separately.
3.5.2 Community Study
The self-reported data collected in the questionnaire surveys were analysed using
multivariable logistic regression models. This statistical technique was used to examine
any association between psychotropic medication and each safety outcome (ie,
accidents, minor injuries and cognitive failures) after adjusting for the effects of other
factors (such as alcohol consumption or frequent risk taking).The results are presented
as odds ratios. A significant odds ratio (e.g. for psychotropic medication use) indicates
a significant association (e.g. with cognitive failures) independent of (i.e. after taking
into account any effect of) the other variables in the model. In each case the
independent variable of interest (psychotropic medication) has a reference category,
such as NOT having used psychotropic medication in the last year. This category has
an odds ratio of 1. For all other categories within the variable, such as HAVING used
psychotropic medication in the last year, odds ratios are calculated in comparison to
the reference category. An odds ratio of more than 1 indicates a positive association
with the outcome (i.e. psychotropic medication use is associated with cognitive
failures), and an odds ratio of less than 1 indicates a negative association (i.e. nonpsychotropic medication use is associated with cognitive failures). The significance of
any association is indicated by the p-value.
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4. RESULTS
4.1 COHORT STUDY
4.1.1 Recruitment
Two methodologies were used to recruit psychotropic medication users. The first
(advertising) recruited 27 over a period of 14 months. Only 18 of these participants
completed the study (3 took part but had to be excluded due to recreational drug use, 2
could not be booked in because of logistical problems and 4 did not attend).
The second methodology which used the GP surgery managed to recruit a total of 14
individuals over a period of 4 months. Of those recruited 8 completed the study (2
refused, 2 did not attend, 2 were impossible to test due to work patterns).

4.1.2 Demographics
Twenty-six working medication users completed the study. Mean duration of
medication use was 34 months (se 7.83, range = 2-117) and 60% had been using the
medication for over a year. One hundred and sixty one controls completed the same
procedure.
Table 2
Patterns of medication use.

Medication type

% (N) 26

SSRI

65 (17)

SNRI

15 (4)

TCA

8 (2)

BENZODIAZEPINE

8 (2)

BENZO & ALPHA ANTAGONIST

4 (1)

4.1.3 Differences Between The Groups
As expected more medication users than all controls were anxious (p<0.0001),
depressed (p=0.01), and scored over 4 on the GHQ (p<0.0001). Medication users slept
longer than controls for 4 nights (Sunday prior to test week p=0.007, Monday of test
week p=0.02, Tuesday of test week p=0.01, and Thursday of test week p=0.03),again
this is not surprising as many psychotropic medications have sedative effects. There
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were no significant age, alcohol consumption, IQ, or working hours differences
between the groups. (See Table 3 for results)
Table 3
Demographic comparisons between controls and medications users*

All Controls

Medication users*

Mean age

31

35

% female

62 (n =100)

73 (n =19)

% anxious ( scoring 11 and

18 (n =29)

64 (n =16)**

3 (n=4)

16 (n =4) **

13 (n =21)

50 (n =13) **

35

32

(0.7, 5-50)

(2.5, 12-55)

9

10

(0.82, 0-50)

(2.88, 0-55)

114

117

(0.52, 91-128)

(1.17, 102-127)

Mean sleep time Friday

7 Hours 3 minutes

7 hours 32 minutes

before test week (standard

(7m, 3h 36m-11h

(18m, 3h 11m-10h

58m)

19m)

6 hours 10 minutes

6 hours 45 minutes**

(7m, 1h 2m-10h

(13m, 3h 43 m-8h 24

32m)

m)

above on HADS)
% depressed ( scoring 11
and above on HADS)
% with GHQ score >4
Mean no. of hours worked
per week (standard error
and range)
Mean alcohol consumption
of study week in units
Mean IQ
(standard error and range)

error and range)
Mean sleep time first day of
test week (standard error
and range)

* Individuals using opioid medications have been excluded (see 4.2)
** indicates significant difference between medication users and controls

4.2 CATEGORISATION OF MEDICATIONS
From this stage onwards in the document psychotropic medication will be considered
individually rather than as a whole. No temporal information in relation to accidents or
injuries was collected regarding medication, so with each of the medication types it is
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unclear when the medications were taken in relation to the accident. As a precaution
opioid medications, commonly used as pain relief, and therefore perhaps more likely to
have been taken following an accident, have been excluded from all the analyses.
SSRI users have been grouped with SNRI users and will collectively be referred to as
SSRI users (SSRIs and SNRI have similar pharmacological effects on the central
nervous system). For the cohort study, only those using SSRIs, or SNRIs and controls
have been included in the analyses, as numbers of other psychotropics were
insufficient. For the community study other types of psychotropic medication will be
considered individually where numbers are adequate.

4.3 RESULTS OF PERFORMANCE TASKS
Key Findings
Detrimental impact of SSRI use on work performance:
·

Slower choice reaction times on categoric search task

·

Poorer episodic memory

·

Poorer logical reasoning and semantic processing

4.3.1 Sessions 1- 4
The analyses presented compare 4 separate groups: controls with no current mental
health problem (i.e. anxious, depressed, or GHQ case); controls with mental health
problems; medication users with no current mental health problem; and medication
users with mental health problems. Task data have also been analysed comparing
SSRI users with all controls and (i) including IQ, age, sex, sleep and alcohol
consumption as covariates (see Table 1 in Appendix 2) (ii) including HADSA, HADSD
and GHQ (see Table 2 in Appendix 2).
SSRI users had poorer semantic processing, and poorer immediate and delayed recall
and recognition memory than non-medication users.
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Table 4
Performance data: Comparisons of SSRI users with all controls, and those with mental
health problems with those with no mental health problems (analyses included IQ, age,
sex, sleep and alcohol consumption as covariates).

A
Controls
N=131

B
SSRI
users
N=20

C
No
mental
health
N=99
Before work, first day of working week

D
Mental
health
N=52

Medication
F, p
Mental
health F, p

Semantic processing

61.37

53.43

56.21

58.59

5.72, 0.02

number correct in 3

(1.05)

(3.15)

(2.96)

(1.56)

0.50, 0.48

6.03

3.81

4.70

5.15

6.84, 0.01

(0.26)

(0.81)

(0.76)

(0.40)

0.27, 0.60

minutes
Delayed recall
number correct
High score = more
correct
Min = 0 Max = 20
After work, first day of working week
Verbal reasoning %

82.51

73.48

74.68

81.32

3.40, 0.07

correct

(1.50)

(4.67)

(4.38)

(2.27)

1.79, 0.18

High score = more
correct Min = 0 Max =
100
Before work, last day of working week
Categoric search

509.50

540.35

520.38

529.47

3.81, 0.05

mean reaction time

(4.82)

(15.05)

(14.12)

(7.33)

0.32, 0.57

Recognition memory

15.21

11.84

12.63

14.41

10.98, 0.001

number correct

(0.31)

(0.97)

(0.91)

(0.47)

2.97, 0.09

Immediate recall

9.26

6.89

7.90

8.25

6.75, 0.01

number correct

(0.28)

(0.87)

(0.82)

(0.42)

0.14, 0.71

High score = slower
reaction
Min = 0 Max = 1000
seconds

Min = 0 Max = 20

High score = more
correct

24

Min = 0 Max = 20
After work, last day of working week
Recognition memory

11.96

14.82

11.87

14.90

8.27, 0.005

number correct

(0.95)

(0.30)

(0.89)

(0.46)

9.09, 0.03
(int 4.69,

Min = 0 Max = 20

0.03)
Immediate recall

6.25

7.28

8.16

8.36

3.75, 0.06

number correct

(0.31)

(0.97)

(0.91)

(0.47)

0.04, 0.85

6.46

3.46

4.52

5.40

8.53, 0.004

(0.31)

(0.98)

(0.92)

(0.48)

0.72, 0.40

High score = more
correct
Min = 0 Max = 20
Delayed recall
number correct
High score = more
correct
Min = 0 Max = 20

This suggests reasoning and memory impairments associated with SSRI use
independent of mental health. The results are illustrated in the Figures 1-4 below (also
see Table 3 in Appendix 2).
The repeated measures results (see Table 4 in Appendix 2) demonstrated that SSRI
users consistently performed less well than non-medication users throughout the week
across measures of memory (immediate, delayed and recognition) processing tasks
and reaction times. Performance on delayed memory tasks declined during the week
(this was not the case for controls).

25

Figure 1

mean number correct (in three minutes)

Performance data; semantic processing before work at start of week
(Scores are the adjusted means, standard errors are shown as bars)

Semantic Processing before work at
start of week
70
60
50
40
30
20
10
0
Controls

SSRI Users

Figure 2
Performance data; recognition memory before work at end of week
(scores are the adjusted means, standard errors are shown as bars)

mean number correctly recognised as target
words max = 20

Recognition Memory before work at
end of week
18
16
14
12
10
8
6
4
2
0
Controls

SSRI Users
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Figure 3
Performance data; categoric search before work at the end of week
(scores are the adjusted means, standard errors are shown as bars)

Categoric Search before work at end of
week

mean reaction time

560
550
540
530
520
510
500
490
480
470
Controls

SSRI Users

Figure 4
Performance data; delayed recall after work at end of week
(scores are the adjusted means, standard errors are shown as bars)

mean number correct max = 20

Delayed Recall after work at end of
week
8
7
6
5
4
3
2
1
0
Controls

SSRI Users
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4.3.2 Error Diary Results
SSRI users reported less demand in work than non-medication users (p = 0.09) and
they also reported that they were less likely to forget where they put things than
controls, (p= 0.09) (see Table 5 below and Table 5 in Appendix 2 for full table). This
might mean medication users are more efficient or alternatively less aware of any
impairment in their cognitive performance than non-medication users. When the
medication users and controls were regrouped according to their current experience of
mental health problems, large differences between those with and without mental
health problems were evident (see Appendix 2 Table 6). Those with current mental
health problems reported having more demand in their jobs on days 2 and 5; making
mistakes more often on days 2 and 3 and being less productive on day 3, and losing
concentration on day 3.
Repeated measures analyses (see Appendix 2, Table 7) showed that the SSRI users
consistently reported that their work was less demanding (p = 0.04), but that they lost
concentration (p = 0.08) and made mistakes (p = 0.08) more frequently than nonmedication users. The pattern and gradual increase in making mistakes was similar for
SSRI and non-medication users as was the frequency of losing concentration until day
5.
Table 5
Error diary for medication users and controls

Controls
SSRI users
N=131
N=20
Day 1 – no significant effects
Day 2 – no significant effects
Day 3
Demand
1.95
1.44
High score = more demanding
(0.10)
(0.27)
Min = 0 max = 4
Forget where put things
2.96
2.39
(0.11)
(0.30)
High score = less often forget
where put things
Min = 0 Max = 4
Day 4 – no significant effects
Day 5 – no significant effects

28

Medication F, p

2.94, 0.09
3.01, 0.09

4.4 COMMUNITY AND A&E STUDIES
Key findings
9% of workers used psychotropic medication in the previous year.
Medication users were more often female, over 40, reporting high work stress,
smokers, and with poorer mental and physical health.
Most commonly reported medications were:
·

SSRIs

3.9%

·

Beta blockers

2.7%

·

Benzodiazepines

1.3%

·

Tricyclics

1.2%.

4.4.1 Prevalence of Psychotropic Medication Use
In total 7979 people completed the community survey questionnaire. Of these 4620
(58%) were in employment. Considering just this group, the majority were white (97%),
female (57%), the mean age was 39.75 years (standard deviation 12.11, range 16-82),
and most were married or cohabiting (57% and 11% respectively). Most of the workers
were in permanent employment (87%), full-time (75%), and had non-manual jobs
(74%). All industry sectors were represented: health and social work most strongly
(17%), followed by wholesale and retail (12%), education (11%), and public
administration/ civil service and manufacturing (both 9%).
Among the 4620 workers who completed the community survey 9.3% reported having
used psychotropic medication at any time in the last year, 6.9% reported using it in the
last month, and 6.2% in the last 14 days. Selective serotonin reuptake inhibitors
(SSRIs) were the most commonly reported medication taken in the last year (3.9%)
followed by beta blockers (2.7%), benzodiazepines (1.3%) and tricyclics (1.2%). This
pattern was repeated in the last month and the last 14 days, although rates of use were
lower ( see key findings box).
Some respondents reported taking more than one psychotropic medication in the
previous year. For example, among those using SSRIs, 17 (9%) were also taking
benzodiazepines, and 8 (4%) also taking hypnotics. It was not possible to distinguish
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between concurrent and consecutive medication use, so the analyses include only
those reporting using a single psychotropic medication in the last year.
Analyses were therefore only carried out for the following medications, where numbers
reporting their exclusive use during the previous year were large enough: SSRIs
(N=138, 3.4% of workers); beta blockers (N=100, 2.5%); tricyclics (N=34, 0.9%);
benzodiazepines (N=24, 0.6%); and hypnotics (N=19, 0.5%).
Among the 1994 workers who completed the A & E survey 10.9% took psychotropic
medication in the last year, 7.7% in the last month and 7% in the last 14 days.
Considering exclusive psychotropic medication use only in the last year, corresponding
numbers of workers were: SSRIs (N=71, 4.7% of workers); beta blockers (N=23,
1.6%); tricyclics (N=13, 0.9%); benzodiazepines (N=12, 0.8%); and hypnotics (N=8,
0.6%). The rate of exclusive SSRI use was slightly higher than the corresponding
Community Study rate, that for beta blockers slightly lower, and those for tricyclics,
benzodiazepines and hypnotics were very similar. This probably reflects the A&E
Study’s age selection criteria (those under 40 years).
Levels and types of medication use varied with age, sex and working status (see
Figures 5-7)
Figure 5
Percentage of psychotropic use in workers for males and females
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Figure 6
Percentage of psychotropic use in workers by age categories
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Figure 7
Percentage of psychotropic use in workers and non workers
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4.4.2 Profiles of Medication Users
Initial univariable analyses (see Table 6) suggested that psychotropic medication use
might be associated with demographic, lifestyle, occupational and personality factors.
For example, psychotropic medication use in the last year was associated with being
female, earning over £20,000 a year and smoking. Working medication users were also
more likely to be older than 40, more likely to experience stress at work and of life in
general, have higher neuroticism scores and levels of clinical anxiety and clinical
depression as well as more difficulty sleeping. Working medication users were also
more likely to report a GHQ score of four or more. They were also more likely to report,
bad health in the last 12 months, and a higher number of chronic symptoms and
symptoms in the last year and last 14 days.
The profile for the medication users when limited to SSRI use only was very similar.
However SSRI users were also more likely to have been employed in their job for less
than 6 months. There was no association with age.
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Table 6
Profiles of psychotropic medication users and controls

Not Used

Used

P

Medication in

Medication

last year

in last year

Female

54%

68%

0.0001

Earn over £20,000

18%

23%

0.004

Smoker

20%

27%

0.001

40+

45%

55%

0.0001

More Stress at work

20%

27%

0.0001

More Stress of life in general

6%

16%

0.0001

High neuroticism scores

19%

46%

0.0001

Clinical anxiety (score of 11 or over on
HADS)
Clinical depression (score of 11 or over
on HADS)
Difficulty sleeping

15%

40%

0.0001

3%

11%

0.0001

32%

54%

0.0001

GHQ score of 4+

24%

44%

0.0001

More bad health in last 12 months

2%

13%

0.0001

High number of Chronic symptoms

34%

58%

0.0001

High number of symptoms in last year

32%

48%

0.0001

High number of symptoms in last 14
days

44%

62%

0.0001

These associations suggest a particular profile of psychotropic medication users in
employment. However it is also important to consider these factors using multivariable
analyses so that any effect of a particular factor can be assessed independently of (i.e.
after also taking into account) all the other factors. For example the association with
income may be explained by sex (i.e. income may not be significant if the effect of sex
is also taken into account).
Using multivariable logistic regression modelling (i.e. statistically modelling multiple
variables at once to assess which ones were associated with the outcome - in this case
psychotropic medication use – see p20 for a more detailed explanation) showed that
among workers in the community study, medication use was independently associated
with risk taking outside of work, age, neuroticism, social class, symptoms in the last 14
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days, and clinical anxiety. The strongest associations were with the health variables,
neuroticism and sex.
When the multivariable analyses were run using SSRIs (as opposed to all
psychotropics) as the outcome there were fewer significant associations. These
included age, neuroticism, symptoms in the last 14 days and job type.
The pattern of associations within the A & E population was similar. Associations with
all psychotropic medication in the last year included sex, age, neuroticism, health,
clinical depression and being self-employed. Those factors independently associated
with SSRIs were the same but excluding self-employed and including depression and
chronic symptoms.
It is important to note that no temporal information about the medications in relation to
the accidents was collected. It is therefore unclear whether the medication was being
taken at the time of the accident.
4.4.3 Main Outcome Measures
4.4.3.1 Rates
Cognitive failures were most commonly reported, followed by minor injuries, workplace
accidents and work-related road traffic accidents, and have been discussed in more
detail elsewhere (Smith et al, 2004).
Table 7
Prevalence of main outcome measures

Measure

N (%)

Quite or very frequent cognitive failures

477 (11)

Quite or very frequent minor injuries in the last year

434 (10)

Workplace accident in the last year

222 (5)

Work-related RTA in the last year

41 (1)

4.4.3.2 Associations
The demographic, occupational, lifestyle and other factors associated with each
outcome have also been discussed in detail elsewhere (Smith et al, 2004, Simpson et
al submitted). In summary, cognitive failures were more common among women and
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older workers, while minor injuries were more often reported by younger workers and
accidents at work by males.

4.4.4 Medication Use and Cognitive Failures at Work

Key findings
Among those also working with high levels of other cognitive failures risk factors
there were associations with:
·

SSRIs (with & without mental health problems)

·

Benzodiazepines (with mental health problems).

4.4.4.1 Cognitive failures
The results presented in section 4.3 show that workers tested in the laboratory may
have impaired performance if they are taking SSRIs. This section investigates whether
this and other psychotropic medications are associated with reports of human error at
work. The diary data from the cohort study suggested that such an effect may be
apparent and this issue was examined using the community survey databases.
Initial analyses showed no associations between cognitive failures and: SSRIs (p =
0.86), benzodiazepines (p= 0.35), beta blockers (p = 0.32), hypnotics (p = 0.59) or
tricyclics (0.61) (See Table 8 in Appendix 2).
Further analyses were carried out to examine any “interactive” effect of medication use
with the other risk factors also associated with cognitive failures at work. First
respondents were split into two groups: those who reported working with lower levels of
other cognitive failures risk factors; and those who reported working with higher levels
of other cognitive failures risk factors. These two groups were then analysed
separately: first non-medication users were compared with medication users; second
non-medication users were compared with medication users without mental health

35

problems, non-medication users with mental health problems, and medication users
with mental health problems.
The first of these analyses suggested associations between cognitive failures and
benzodiazepines for those already at higher risk of cognitive failures. The second of
these analyses showed that, among those with higher levels of cognitive failures risk
factors, the association with benzodiazepines was significant only in combination with
mental health problems, but it also approached significance among those without
mental health problems (see Table 8). It also revealed associations with SSRI use:
first, among those with lower levels of cognitive failures risk factors, SSRIs in
combination with mental health problems approached significance (OR=3.87, 0.8417.76); second SSRI use both with and without mental health problems was associated
with cognitive failures among those with high levels of other associated risk factors
(see Table 7).
Table 8
Associations between medication and cognitive failures among those reporting higher
levels of other cognitive failures risk factors only: comparisons between medication use
and mental health problems (significant odds ratios are in bold).

SSRIs

Benzodiazepines

OR (CI)

OR (CI)

<0.0001

<0.0001

1.00

1.00

High risks & medication only

3.72 (1.14-12.09)

11.16 (0.68-181.94)

High risks & mental health only

2.62 (1.79-3.83)

2.62 (1.79-3.83)

High risks & medication &

2.85 (1.36-5.99)

7.44 (1.21-45.89)

High risks only

mental health
4.4.4.2 Summary of medication use and cognitive failures at work
The analyses suggest that, among those already working with higher levels of risk
factors associated with cognitive failures, there were associations with SSRIs (with and
without mental health problems), and benzodiazepine use (with mental health
problems; approached significance without mental health problems). Among those
working with lower levels of risk factors associated with cognitive failures, the
association with SSRI use (with mental health problems) approached significance.
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4.4.5 Medication Use and Cognitive Failures Outside Work
This section examines cognitive failures outside work for both workers and nonworkers. By examining cognitive failures outside of work the number of individuals
taking psychotropic medications included in the analyses is increased as the analyses
include both workers and non-workers, and psychotropic medication consumption is
higher in non-workers.
As expected, there were more associations between cognitive failures outside work
and medication use. Among those with lower levels of other associated risk factors
there were also associations with beta blockers (both with and without mental health
problems) and SSRIs (in combination with ill health) (see Table 9 in Appendix 2).
Among those with higher levels of other associated risk factors there were associations
with benzodiazepines (in combination with ill health), beta blockers (in combination with
ill health), tricyclics (both with and without mental health problems) and SSRIs (both
with and without mental health problems) (see Table 10 in Appendix 2).
4.4.5.1 Medication use and cognitive failures outside work for workers only
The analyses were repeated for workers only and cognitive failures outside of work.
The reason for this was to examine the profile of workers and their pattern of risk
outside work, compared to their pattern of risk inside work.
There were several associations between cognitive failures outside of work and
medication use. For those with lower levels of associated risk factors there was an
association (both with and without mental health) with SSRIs (see Table 11 in
Appendix 2), and for benzodiazepines with no mental health (see Table 12 in Appendix
2). For those in the high associated risk category there was an effect of SSRIs although
only in those with concurrent mental health problems (see Table 11 in Appendix 2).
There was no significant effect of any other medications.
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4.4.6 Medication Use and Minor Injuries at Work
Key findings
No association with medication use.

As with cognitive failures, initial analyses suggested no associations between minor
injuries at work in the last year and: SSRIs (p = 0.87), Benzodiazepines (p= 0.41), Beta
blockers (p = 0.54), Hypnotics (p= 0.72) and Tricyclics (p= 0.49) (see Table 13 in
Appendix 2).
Further analyses were carried out as described previously. This also showed no
significant associations between minor injuries and medication use.
4.4.6.1 Summary of medication use and minor injuries at work
There was no evidence for any association between quite or very frequent minor
injuries in the last year and medication use.
4.4.7 Medication Use and Minor Injuries Outside Work
As the consumption of psychotropic medication is higher in non-workers, examining
minor injuries outside work increases the numbers of individuals included in the
analyses.
Considering minor injuries outside work, however, there was an independent
association with benzodiazepine use (OR=5.11, 2.11-12.35) (see Appendix 2 Table
14). When respondents were split into high and low levels of other associated risk
factors the association with benzodiazepine use was apparent in both groups (in
combination with ill health). In addition there was an association with SSRIs (in
combination with ill health) among those with lower risks. In the high associated risks
category, there were associations with SSRIs among those with higher risks (both with
and without mental health problems), and with hypnotics (without mental health
problems) (see Appendix 2 Tables 15 and 16).
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4.4.7.1 Medication use and minor injuries outside work for workers only
When the analyses was repeated using workers only there was an effect of
benzodiazepines on minor injuries outside of work, once all other factors had been
controlled for (OR = 6.26, 1.8-21.76) (see Appendix 2 Table 17).
4.4.8 Medication Use and Work-Related Road Traffic Accidents

Key findings
Among those also working with low levels of other RTA associated risk
factors, there was an association with SSRIs (in combination with mental
health problems).

Initial analyses showed no associations between work-related road traffic accidents
and: SSRIs (p = 0.35), benzodiazepines (p=0.96), beta blockers (p = 0.92), hypnotics
(p = 0.97) and tricyclics (p=0.96) (see Appendix 2 Table 18).
All the analyses in this section were problematic because of the very small numbers of
respondents who reported work-related road traffic accidents (and this problem was
exacerbated when further combined with the small number of medication users in
some groups). However, among those with lower levels of other associated risk factors,
there was an association with SSRIs in combination with ill health (see Table 9).
Table 9
Associations between medication and work-related RTAs among those reporting lower
levels of other RTA risk factors only: comparisons between medication use and mental
health problems. (significant odds ratios are in bold).

SSRIs
OR (CI)
0.004
Low risks only

1.00

Low risks & medication only

0.02 (0.00-3.96)

Low risks & mental health only

1.66 (0.60-4.58)

Low risks & medication & mental health
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12.71 (3.20-50.51)

4.4.8.1 Summary of medication use and work-related road traffic accidents
Among those with lower levels of other associated risk factors, there was an
association with SSRIs in combination with mental health problems.
4.4.9 Medication Use and All Road Traffic Accidents
The problems of small numbers also affected the analyses of all road traffic accidents.
There was no evidence of any associations with medication use (see Appendix 2 Table
19). This was also the case when numbers were limited to workers only (see Appendix
2 Table 20).
4.4.10 Medication Use and Workplace Accidents

Key findings
Among those also working with low levels of other accident risk factors
there were associations with:
·

Benzodiazepines (with mental health problems)

·

Tricyclics (without mental health problems).

Initial analyses showed no associations between workplace accidents and: SSRIs (p =
0.99), benzodiazepines (p=0.81), beta blockers (p = 0.74), hypnotics (p = 0.43) and
tricyclics (p=0.11) (see Appendix 2 Table 21).
Further analyses showed that, among those with lower levels of factors associated with
accidents, there was an association with benzodiazepine use in combination with
mental health problems, and tricyclics without mental health problems (see Table 10).

40

Table 10
Associations between medication and accidents among those reporting lower levels of
other accident risk factors only: comparisons between medication use and mental health
problems. (significant odds ratios are in bold).

Benzodiazepines

Tricyclics

OR (CI)

OR (CI)

0.001

0.009

1.00

1.00

Low risks & medication only

0.07 (0.00-1.74e12)

17.63 (1.56-199.58)

Low risks & mental health only

1.92 (1.20-3.08)

1.92 (1.20-3.08)

Low risks & medication &

17.63 (3.11-99.87)

0.07 (0.00-2.09e8)

Low risks only

mental health

4.4.10.1 Summary of medication use and workplace accidents – community survey
Among those with lower levels of factors associated with accidents, there was an
association with benzodiazepine use in combination with mental health problems, and
tricyclics without mental health problems.
4.4.11 Medication Use and Workplace Accidents – A&E Study
As in the Community survey, initial analyses showed no associations between
workplace accidents and; SSRIs (p = 0.26), benzodiazepines (p=0.21), beta blockers
(p = 1.00), hypnotics (p = 0.60) and tricyclics (p=0.11) (see Appendix 2 Table 22).
Further analyses also suggested no significant associations between workplace
accidents and medication use in the A&E study.
4.4.11.1 Summary of workplace accidents and medication use – A&E study
There was no evidence for any association between accidents and medication use.
These findings do not replicate those of the Community Study. However, this may be
because, although the A&E study was successful in increasing the number of
workplace accidents, the overall sample size was much smaller, and so the number
taking each medication, was considerably smaller.
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4.4.12 Medication Use and Accidents Outside Work – Community Survey
Considering accidents outside work, there was an independent association with SSRIs
(OR=1.74, 1.00-3.03) (see Appendix 2 Table 23). In addition, among those with lower
levels of other associated risk factors there was an association with tricyclics (in
combination with ill health) whilst in the higher levels of other associated risk factors
there was an association with benzodiazepines (in combination with ill health) (see
Appendix 2 Tables 24 and 25).
4.4.12.1 Medication use and accidents outside work for workers only
When workers only were examined, again an independent effect of SSRI use and
accidents outside of work was evident (OR = 2.29, 1.17-4.5) (see Appendix 2 Table
26).
4.5 SUMMARY OF COMMUNITY SURVEY RESULTS
The results have indicated several associations and patterns of individual psychotropic
medication use and accidents, injuries and cognitive failures, in and outside of work. In
the medication groups with few numbers, e.g. hypnotics and beta blockers, the
associations are limited to minor injuries and cognitive failures outside of work
respectively. As the numbers increase, Tricyclics demonstrate associations with
accidents in and outside of work and cognitive failures, again both in and outside of
work. Benzodiazepines and SSRIs, however display a much wider range of
associations, including accidents outside of work.
The tables below show the individual medications and their associations with
accidents, injuries and cognitive failures. The symbol “n” denotes a significant
association with the relevant accident measure (Workers = W, Non workers = NW and
Workers only = WO).
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Tricyclics

Unadjusted OR
Adjusted OR
Low risk and
medication only
Low risk,
medication and
mental health
High risk and
medication only
High risk
medication and
mental health

n

n

n
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n
n

n

n
Accidents out of work (WO)

Accidents out of work (WO)

Work related accidents

All RTA (WO)

All RTA (W & NW)

Work related RTA

Minor injuries outside work
(WO)

Minor injuries outside of work
( W & NW)

Minor injuries at work

Accidents out of work (W &
NW)

n

Accidents out of work (W &
NW)

Work related accidents

All RTA (WO)

n

All RTA (W & NW)

n
n

Work related RTA

n
n

Minor injuries outside work
(WO)

n

Cognitive failures outside
work (WO)

Cognitive failures outside
work ( W & NW)

Cognitive failures at work

SSRIs

Minor injuries outside of
work ( W & NW)

n

Minor injuries at work

n

Cognitive failures outside
work (WO)

Unadjusted OR
Adjusted OR
Low risk and
medication only
Low risk,
medication and
mental health
High risk and
medication only
High risk
medication and
mental health

Cognitive failures outside
work ( W & NW)

Cognitive failures at work

Table 11

SSRIs and significant associations with accidents, injuries and cognitive failures

n

n

n

Table 12

Tricyclics and significant associations with accidents, injuries and cognitive failures

Unadjusted OR
Adjusted OR
Low risk and
medication only
Low risk,
medication and
mental health
High risk and
medication only
High risk
medication and
mental health

n

n

n

n

n

n

n
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n

n

n

Accidents out of work (WO)

Accidents out of work (W &
NW)

Work related accidents

All RTA (WO)

All RTA (W & NW)

Work related RTA

Minor injuries outside work
(WO)

Benzos
Accidents out of work (WO)

Accidents out of work (W &
NW)

Work related accidents

All RTA (WO)

All RTA (W & NW)

Work related RTA

Minor injuries outside work
(WO)

Minor injuries outside of work
( W & NW)

Minor injuries at work

Cognitive failures outside
work (WO)

Cognitive failures outside
work ( W & NW)

Cognitive failures at work

Beta blockers

Minor injuries outside of work
( W & NW)

Minor injuries at work

Cognitive failures outside
work (WO)

Unadjusted OR
Adjusted OR
Low risk and
medication only
Low risk,
medication and
mental health
High risk and
medication only
High risk
medication and
mental health

Cognitive failures outside
work ( W & NW)

Cognitive failures at work

Table 13

Beta blockers and significant associations with accidents, injuries and cognitive failures

n

n

n

Table 14

Benzodiazepines and significant associations with accidents, injuries and cognitive
failures

Unadjusted OR
Adjusted OR
Low risk and
medication only
Low risk,
medication and
mental health
High risk and
medication only
High risk
medication and
mental health
Hypnotics

n
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Accidents out of work (WO)

Accidents out of work (W &
NW)

Work related accidents

All RTA (WO)

All RTA (W & NW)

Work related RTA

Minor injuries outside work
(WO)

Minor injuries outside of work
(W & NW)

Minor injuries at work

Cognitive failures outside
work (WO)

Cognitive failures outside
work ( W & NW)

Cognitive failures at work

Table 15
Hypnotics and significant associations with accidents, injuries and cognitive failures

5. DISCUSSION
5.1 PATTERNS OF MEDICATION USE
5.1.1 Psychotropic Consumption
Recent surveys of psychotropic medication use in the UK (workers and non workers)
report 3.5% of the sample using psychotropic medication (Ohayen et al, 1998).
Comparative figures from the study sample were considerably higher. Overall 11.5% of
the sample had taken one or more psychotropic medication in the last 14 days, for
workers this dropped to 9%. This higher rate could in part be explained by the inclusion
of all psychotropic medications that have a CNS effect rather than just those that treat
depression, anxiety or sleep problems. It is also possible that the methodology used in
the current study could explain higher rates as data on all medications taken in the last
year were collected and then coded appropriately by researchers. Individuals may not
know why they are being prescribed certain medications or indeed not want to admit
taking them for certain things. The difference in rates may also reflect the increased
rate of psychotropic medication prescribing over the past 5 years with the
developments of more medications, or a reduction in the stigma attached to seeking
treatment for mental health problems. Higher rates have been reported by another,
more recent study where 6.9% individuals reported taking prescribed medication for
symptoms of anxiety or depression (Parslow & Jorm, 2003)
5.1.2 Psychotropic Consumption and Age
The prevalence of psychotropic medication use among all respondents rose
dramatically over the age of 35 (4.9% vs. 14.7%). This marked increase was also
evident although not as large, in workers (3.7% vs. 7.6%). A similar pattern was
reported by Ohayen et al (1998), and may be explained by the increase in mental
health problems with age and the increase of chronic health problems also associated
with mental health difficulties and age.
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5.1.3 Psychotropic Consumption and Gender
Females were more likely than males to be taking psychotropic medication. This
gender difference has been reported previously (Wadsworth et al, 2003; Ohayen et al,
1998) and is in keeping with the higher prevalence of mental health problems among
women (Paterniti et al, 1999; Kessler, 2001)
5.1.4 SSRI Medication
Across all time frames SSRIs were the most commonly taken medication in the working
population (3.9%). This was as expected, as the side effect profile of SSRIs makes
them a safer treatment option than other antidepressants, particularly if the individual is
working. SSRIs can also be used to treat individuals with a variety of mental health
problems, including anxiety and sleep disorders (Ohayen et al, 1998; Rouillon et al,
1996; Linden et al, 1999). Their relative safety and effectiveness has led to SSRIs
becoming the psychotropic drugs that are most likely to be prescribed for mental health
problems (Bellantuomo et al, 2002). Reports from Europe and America suggest that
antidepressant sales have increased rapidly in the last 10 years (Barbui et al, 2002),
with GPs in the UK spending £160 million annually on antidepressants (Eccles et al,
1999).
5.1.5 Rates by Work Status
Table 16: Medication use by workers and non-workers
Non

exclusive

use

of Workers only

psychotropic

Workers

and

non

workers

SSRIs

3.9%

4.5%

Beta blockers

2.7%

6%

Benzodiazepines

1.3%

2.8%

Tricyclics

1.2%

2.1%

The rates of medications other than SSRIs taken by workers were as follows: beta
blockers 2.7%, benzodiazepines 1.3%, and tricyclics 1.2%. Examining the study
sample regardless of work status, beta blockers were taken by more people than
SSRIs (6% vs. 4.5%), followed by benzodiazepines (2.8%), and tricyclics (2.1%). The
higher rate of beta blockers might be explained by the age differences between the
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working and non-working population, as beta blockers are also prescribed for the
management of blood pressure problems, which are more common in older age
groups.
This pattern differs from previous reports where benzodiazepines were used more
frequently (among the general population) than antidepressants (Ohayen et al, 1998).
However, Bellantuono (2002) suggests that the most commonly prescribed
psychotropics after SSRIs are benzodiazepines (although this was considered only
within the context of treating depression).
5.1.6 Profile of Psychotropic Medication Users
Psychotropic use by workers was associated with being female, being older,
experiencing stress in and outside of work, having poor physical and mental health,
smoking, earning more than £20,000 and (for SSRI users only) having been employed
for less than 6 months in their current job. These associated risk factors were similar to
those of Ohayen et al (1998) (with the exception of work related factors which were not
included in their survey)
5.2 EXISTING LITERATURE
5.2.1 Gender and Mental Health
The associations with being female and older have been reported previously (Ohayen
et al, 1998, Kessler, 2001). Experiencing work stress and life stress has been
associated with the onset of mental health problems (Kawakami et al, 1990). As
expected, the experience of mental health symptoms and use of psychotropic
medication was associated.
5.2.2 Physical Health
There is much evidence in the literature supporting an association between poor
physical health and mental health problems (Romanov et al, 2003). Health problems
cause pain and can limit the capacity of the individual to function on a daily basis.
Existing literature indicates an association between chronic / persistent health
conditions and mental health problems (Ohayon et al, 1998; Saloukangas & Poutanen,
1998; Stordal et al, 2003). Research also suggests that women are more likely to visit
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their doctor or seek healthcare than men (Sandman et al, 2000), as well as being at a
higher risk of mental illness.
5.2.3 Smoking
Associations between smoking and mental health are well documented (Lasser et al,
2000) and smoking daily was identified as a risk factor for psychotropic medication use
by Ohayen et al (1998). In addition the World Health Organization (WHO, 1997; 2002)
has reported that the rate of smoking among women, who are at greater risk of
suffering from mental health problems, is rapidly increasing.
5.2.4 Income
The association between earning over £20,000 and the use of psychotropic medication
may be explained by the type of job and the stress involved in doing the job. A higher
wage may also be associated with higher age.
5.3 IMPACT OF PSYCHOTROPIC MEDICATION USE ON WORK PERFORMANCE
The impact of psychotropic use on work performance was assessed in two ways using
two different methodologies; performance tests and surveys.
5.3.1 Performance Tasks
First a cohort of working SSRI users performed laboratory-based cognitive tasks before
and after work on the first and last days of their working week. A control group of nonmedication users followed the same testing procedure. Comparisons between the two
groups showed a clear impact of SSRI use on performance in certain areas. SSRI
users had slower choice reaction times on categoric search tasks, poorer episodic
memory, poorer logical reasoning performance and poorer semantic processing
performance.
5.3.2 Error Diary
Participants in this cohort phase of the study also kept daily error diaries. Analyses of
these data suggest few differences between SSRI users and non-medication users
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until midweek. At the midweek point, SSRI users reported that their work was less
demanding and that they more often forgot where they put things. Further analyses
suggested that throughout the week the SSRI users more often reported fewer
demands at work, but more often reported making mistakes and losing concentration
than non-medication users.
This suggests that in general SSRI users are unaware of their poorer performance,
despite their performance differences impacting upon speed (choice reaction times,
and speed of retrieval of general information), memory and reasoning skills. It may be
the case that medication users experienced more performance impairments when their
mental health was untreated and therefore they comparably experience an improved
performance now.
Ohayen et al (1998) does however suggest that psychotropic medication users are
aware of some cognitive impairments, reporting that hypnotic, anxiolytic and
antidepressant users experienced memory loss at least once a week and that the risk
of memory loss for medication users compared to non medication users was greatest
(OR = 3.8) for antidepressant users.
5.3 OVERVIEW
These results suggest a negative impact of SSRI use on work performance.
Furthermore they suggest that this negative impact on cognitive performance is evident
in individuals with psychopathology who have been taking SSRIs for at least 6 months,
and that workers may not be aware of any performance deficit. This, and the existing
literature on the impaired performance associated with the older psychotropic drugs
(tricyclic anti-depressants, hypnotics and benzodiazepines), suggests that speed and
accuracy of performance is impaired by a wide variety of psychotropic drugs. In certain
contexts this will have an impact on safety at work.
5.4 COMMUNITY SURVEY
Community based survey data were used to investigate any association between
psychotropic medication use and workplace cognitive failures, minor injuries and
accidents. Cognitive failures, or problems of memory, attention or action represent
human error at work. These types of problems may be associated with injury or
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accident in particular circumstances, but in most instances where the context is
relatively safe, they are not. The cognitive performance testing examined in the
previous section is an objective way of measuring cognitive failures in very specific
areas. The measure used in the community-based data is subjective, but may be a
more sensitive indicator of work related cognitive failures.

5.4.1 Cognitive Failures at Work and Psychotropic Use
These data suggest that use of specific groups of psychotropic medication was
associated with quite or very frequent cognitive failure use only among those who were
also working with high levels of the other factors that are also associated with cognitive
failures (such as ill health or stress). For SSRI users this association was evident in
those both with and without concomitant mental health problems. For those using
benzodiazepines this association was evident in those with mental health problems
only for those working high levels of risk factors associated with cognitive failures.
When considering only workers and cognitive failures outside of work, associations
with SSRI use were evident among (i) those with lower levels of other associated risks
both with and without mental health; and (ii) in the higher risk category with
concomitant mental health.
Taken together, the cognitive performance and cognitive failures results suggest a
detrimental impact of SSRI use on cognition that may manifest as quite or very
frequent problems of attention, memory or action at work. The subjective measures
indicate a detrimental impact only among workers who are working with other cognitive
failure risk factors; however the cognitive performance results suggest that this is not
necessarily the case. Combined with the error diary data that indicate a lack of
awareness of cognitive failures in the work place it may be that cognitive failures have
been underreported in the community study. This detrimental impact is evident also in
those with and without the current experience of mental health problems. This in turn
has

implications for

those

using

SSRIs who

are

no

longer

experiencing

psychopathology and suggests the importance for regular medication reviews.
The associated risks of cognitive impairments and antidepressant or benzodiazepine
use are well documented in the literature (Hartley, 1992; Curran, 1992), and the data
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reported here confirm the potential association between benzodiazepines and human
error.
5.4.2 Minor Injuries at Work and Psychotropic Use
When minor injuries at work were considered in the same way, no detrimental impact
of psychotropic medication use was evident. This may be because of the low numbers
of psychotropic users who reported minor injuries. Psychotropic users may be less
likely to experience a minor injury at work, as those taking medication are likely to have
been warned that if their place of work poses injury risk, until they no longer need the
medication, they should avoid working in risky environments. It must also be
remembered that minor injuries may be caused by a third party or a physical device
rather than human error.
5.4.3 Work Related Accidents and Psychotropic Use
When accidents at work and work-related road traffic accidents were considered, the
studies provided some evidence of associations with use of specific psychotropic
medications.
5.4.3.1 Work related road traffic accidents
Work related RTAs were associated with SSRI users with mental health problems who
were experiencing other RTA associated risk factors. Although the numbers in these
analyses were very small, so findings should be interpreted with caution, this has
implications for individuals driving whilst taking medication considered to be safe.
Previous research has been inconsistent in the reporting of driving and SSRIs
(Ramaekers, 2003; van Laar et al, 1995). However, when considered with the
performance data, which suggested slower reaction times among SSRI users, the
association with RTAs makes intuitive sense.
5.4.3.2 Accidents at work
Accidents at work were associated with benzodiazepine use and concomitant mental
health problems, and tricyclic use and no mental health problems among those with
lower levels of associated risk factors with accidents at work. This finding is supported
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by much of the literature. Both benzodiazepines and tricyclics are reported to cause
cognitive and psychomotor impairments (Hartley, 1992; Curran, 1992)

which in

specific contexts can lead to accidents at work. It is unclear whether the specific
combinations of drug use and mental health reflect genuine associations or are a
function of timing of drug use, mental health and accidents. Furthermore, it is possible
that they reflect characteristics of the person that were not assessed here.

5.4.4 Overview of Community Survey Findings
The lack of an overall effect of psychotropic medication on accidents may reflect a
genuine lack of association. However it may also be that the smaller number of
accidents and the lack of insight into cognitive failures meant the study was not large
enough to detect an effect. Psychotropic medication use has a higher rate of
consumption in non-workers, and it may well be that those most affected by their
medication may not be working. Additionally due to the nature of the illnesses,
psychotropic medication users may be less active, engaging in fewer activities and less
risk taking thereby having fewer accidents and minor injuries. Similarly, the lack of
association of SSRI use and accidents in the workplace may reflect a protective work
environment, rather than the safety of the medication.
A limitation in the design of the questionnaire meant it was not clear whether the
psychotropic medication was being taken at the time of the accident, or after the
accident or even in response to the accident. This makes the causal association of the
accident or minor injury unclear, although an association between accidents and
psychotropic consumption may exist.
It is also possible that the measurement of accidents was not sophisticated enough, in
that the question of accident cause was not addressed. It is possible that the action (or
inaction) of an individual actually results in accident or injury to someone else. It is also
the case that some accidents and injuries are not the result of human error at all, but
rather the result of circumstance. A study focussing on accidents and injuries that
happened as a result of the persons own action or inaction (such as single vehicle
traffic accidents) may produce a different result. Another possibility is that psychotropic
users are familiar with the tasks they perform at work and may have been warned
about the potential impact of the medications by their GPs and so are able to
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compensate for any potential interaction between the two, perhaps by avoiding certain
tasks, or by working more slowly or cautiously. Finally as much inherent risk as
possible has often been removed already from tasks performed regularly at work.
5.5 EXISTING RESEARCH
Much research exists surrounding the implications of older psychotropics in the context
of RTAs and falls (Sobel and McCart, 1983, MacPherson et al, 1984; Ray et al, 1987,
1992; Leveille et al, 1994; Lord et al, 1995; Currie et al, 1995) but not with work.
However the cognitive impairments of both minor tranquillisers and tricyclics (Hartley,
1992; Curran, 1992) suggest that taking such medication in the work place could
dramatically impair productivity and efficiency. Again there is no research on the impact
of SSRIs and work accidents, and limited evidence of negative impact of this
medication type.
5.6 IMPLICATIONS OF ACCIDENTS OUTSIDE OF WORK
5.6.1 Non Work Related Accidents, Minor Injuries and Cognitive Failures, For
Worker and Non Workers
The study found some evidence of an association between benzodiazepine, SSRI and
hypnotic use and non-work related minor injuries among those reporting different levels
of associated risk factors. Additionally there was evidence of an association between
SSRIs, benzodiazepines, and tricyclics again in combination with differing levels of
associated risk factors and accidents outside of work. This reinforces the notion that
there may be an association with psychotropic medication and accidents outside of
work. The medications associated with accidents outside of work differ to those
associated with accidents at work. It may be that it was only picked up in this study
outside of work for one of the reasons aforementioned, or similarly because this
reflects an association only when individuals are in a rather different situation (such as
a novel situation, or one inherently more risky than work, where as much risk as
possible is eliminated).
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5.6.2 Non Work Related Accidents, Minor Injuries and Cognitive Failures,
Workers Only
An association between accidents outside of work and SSRI use and between
benzodiazepine use and minor injuries was evident when the analyses were restricted
to workers only. This suggests that an association between SSRI use and accidents
exists but for reasons such as low rates of accidents, or low levels of risk in the work
place, an association was not apparent with work related accidents and injuries.

5.7 OVERALL IMPLICATIONS FOR WORKPLACE
The implications of these findings are wide reaching. SSRI consumption is on the
increase among men and women and among workers. It is also considered
commonplace for individuals to continue working and to carry out their normal everyday
functions whilst taking these medications.
The cognitive impairments associated with psychotropic medication identified in this
study have serious implications for employees suffering from mental health difficulties
once they become ill and still whilst they receive treatment.
It is however essential that employers become aware of the implications of both (i)
individuals who are not treated for mental health problems and continue to work and (ii)
individuals who are treated for mental health problems and continue to work.
Knowledge and awareness of the effects of taking psychotropic medications could be
used by employers and employees alike in order to tailor working patterns accordingly,
so that treatment is not avoided or limited to the detriment of the employee.
5.8 PSYCHOTROPIC USE AND HUMAN ERROR IN CONTEXT
The results of the kind of human error that seem to be associated with psychotropic
use depend entirely on the context of that error. A slower attention reaction time or
difficulty recalling information may only lead to slightly slower and less accurate work,
or things being left undone. However, in higher risk industries, such as construction or
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public transport, the consequences may be far more serious and may well affect other
individuals.
5.9 LIMITATIONS
The study had several limitations. First the questionnaire based studies did not collect
data about the timing of the medication use in relation to the accidents and injuries, or
the cause of the accident and injuries (i.e. oneself, another individual(s), or nobody).
The lack of temporal information collected also meant that individuals who had taken
more than one psychotropic in the last year had to be omitted from analyses as it was
unclear whether the medications had been taken concurrently. This in turn decreased
the number of individuals included in the analyses substantially. Second, all the
questionnaire data were, necessarily self-reported. This second limitation was
addressed in the cohort phase of the study. Third with the exception of SSRI users, the
studies did not recruit enough users of other medications to allow analyses at a
detailed medication by medication level. This is often difficult even with greater
numbers as many users of other medications also use SSRIs (Bellantuono et al, 2002).
It is therefore only possible for the study to draw conclusions at a more general level.
Taken as a whole, however, the multi methodology approach used to tackle the three
aims of the project was successful in generating a unique set of data addressing these
questions and allowing many of the potential confounding factors which represent the
context of everyday life, to be taken into account in the analyses.
5.10 CONCLUSIONS
·

Overall 9% of workers reported using psychotropic medication in the last year
(addressing Aim 1).

·

SSRIs were the most commonly used medication by workers (3.9%)
(addressing Aim 1).

·

Psychotropic medication rates were higher in older workers and females
(addressing Aim 1).

·

There was detrimental impact of SSRI use on cognitive performance, with
reaction times being slower, and many aspects of memory being impaired.
Error diaries also showed that SSRI users lost concentration and made
mistakes more frequently than controls (addressing Aim 2).
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·

This impact on cognitive performance is mirrored by an association with
cognitive failures at work

among

those who

are

taking

SSRIs

or

benzodiazepines and also experiencing other cognitive failures risk factors
(addressing Aim 3).
·

There was no association between SSRI use or any other psychotropic
medication and minor injuries at work (addressing Aim 3).

·

There was an association between SSRI use and work related road traffic
accidents, with those taking SSRIs and having low levels of other associated
risk factors being more likely to be involved in a work related traffic accident
(addressing Aim 3).

·

Those taking benzodiazepines or tricyclic antidepressants were more likely to
have an accident at work but only if they were at low risk from other factors
known to influence accidents (addressing Aim 3).

·

SSRIs were associated with an increased risk of having accidents outside of
work. The lack of association with SSRIs and work accidents may be because:
no association exists; the number of accidents was too small for a significant
association to be detected; individuals taking SSRIs may limit their risk as much
as possible (as recommended by PPIs); individuals who are taking SSRIs are
more likely to be female and are therefore at less risk of an accident at work.

·

Overall the present project has shown that psychotropic medication use may
reduce performance efficiency, and so affect safety at work. Given the
percentage of working individuals who take SSRIs and other psychotropic
medication, it is now important to extend our knowledge on the topic.

5.11 FUTURE RESEARCH
The results from the present study show that psychotropic medication use, including
the perceived safer SSRIs may have an effect on safety at work. There is clearly a
need to replicate and extend these findings and the present project has provided the
foundation for a more exhaustive study. Further information is needed on the impact of
medications other than SSRIs. Similarly, there is a need for more detailed study of
effects of different doses, regimens and types of SSRIs on safety at work. Future
research should ideally involve longitudinal studies following effects from a pre-drug
baseline to the end of the course of treatment. This will not only establish the time
course of effects but will allow within subject comparison of the effects of illness and
drug.
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The cognitive failures and injury data show that it is essential to consider psychotropic
medication use in combination with mental health and other risk factors and in a variety
of environments. This approach can also be applied to studies using objective
measurement of performance which can manipulate other factors (e.g. noise exposure,
job demands, time of day) to determine whether the medication not only has direct
effects but makes the person more sensitive to the effects of other factors.
Finally, there is a need to develop appropriate guidance packages about psychotropic
medication and safety at work. These will need to be targeted at employers, employees
and GPs. Pharmaceutical companies should also consider evaluating their compounds
in those who are working and should monitor possible associations between
medication use and occupational injury.
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A1. APPENDIX 1
PERFORMANCE COMPUTER TASKS
Mood
This was measured using 18 bi-polar visual analogue scales (e.g. Drowsy-Alert, TenseCalm; after Herbert, Johns and Dore, 1976) presented on the screen of an IBM
compatible computer. Mood was rated at the start of each session and at the end. This
provides information about initial and longer term effects of the manipulations. Three
scores are derived from the mood scales: alertness, hedonic tone and anxiety.
Performance tasks
A battery of tests was used that measure a range of functions. All of these tests were
presented on an IBM compatible PC.

These tests are known to be sensitive to

changes in state (see Smith et al., 1995).

Memory tasks:
Immediate Free Recall Task
A list of 20 words was presented on the PC screen at a rate of one every 2 sec. At the
end of the list, the subject has 2 min to write down (in any order) as many of the words
as possible.
Delayed Free Recall Task
Towards the end of the test session the subject had unlimited time to write down (in
any order) as many of the works from the list of 20 presented for the Immediate Free
Recall Task as possible.
Delayed Recognition Memory Task
At the end of the test session, subjects were shown a list of 40 words, which consisted
of the 20 words shown at the start of the session plus 20 distracters. The subjects had
to decide as quickly as possible whether each word was shown in the original list or
not.
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Verbal Reasoning Task (a measure of working memory)
In this task the subjects were shown statements about the order of the letters A and B
followed by the letters AB or BA (e.g. A follows B: BA). The subjects had to read the
statement and decide whether the sentence was a true description of the order of the
letters. If it was, the subject pressed the T key on the keyboard; if it wasn't, they
pressed the F key. The sentences ranged in syntactic complexity from simple active to
passive negative (e.g. A is not followed by B). Subjects carried out the task for 3 min.

Semantic Processing Task
This test measured speed of retrieval of information from general knowledge. Subjects
were shown a sentence and had to decide whether it was true (e.g. canaries have
wings) or false (e.g. dogs have wings). The number completed in 3 min was recorded.
Psychomotor tasks:
Simple Reaction Time Tasks
A box was displayed on the screen and this was followed, after a variable fore-period
(1-8 seconds) by a square (the target) being presented in the middle of the box. The
subject had to press a key as soon as the square was detected, and following this
another box was presented. This task lasted for 3 minutes.

Selective attention choice reaction time tasks:
Focused attention task:
This choice reaction time task, developed by Broadbent et al. (1986, 1989) measured
various aspects of performance. In this task target letters appeared as upper case A’s
and B’s in the centre of the screen. Participants were required to respond as quickly
and as accurately as possible to the target letter presented in the centre of the screen,
ignoring any distracters presented in the periphery. The correct response to A was to
press a key with the forefinger of the left hand while the correct response to B, was to
press a different key, with the forefinger of the right hand. Prior to each target
presentation three warning crosses were presented on the screen, the outside crosses
were separated from the middle one by either 1.02 or 2.60 degrees. The crosses were
on the screen for 500 ms and were then replaced by the target letter. The central letter
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was either accompanied by 1) nothing, 2) asterisks, 3) letters that were the same as the
target or 4) letters which differed from the target. The two distracters presented were
always identical and the targets and accompanying letters were always A or B.
Participants were given ten practice trials followed by three blocks of 64 trials. In each
block there were equal numbers of near / far conditions, A or B responses and equal
numbers of the four distracter conditions. The nature of the previous trial was
controlled. This test lasted approximately 6 minutes.

In this task several aspects of choice responses to a target were measured. The global
measures of choice reaction time were mean reaction time and accuracy of response
(percent correct) when the target was presented alone or when distracters were
present. Long response times (> 800msec) were also recorded. In addition a measure
of selective attention was recorded (the Eriksen effect). This provided a measure of
focusing of attention, describing the effect of spatial interference caused by disagreeing
stimuli placed near to or far from the target upon reaction time and accuracy of
response to the target. A more specific aspect of choice response was measured
recording choice reaction time and accuracy with which new information was encoded
e.g., alternations and repetitions of responses to the target.

Categoric search task:
This task was also developed by Broadbent et al. (1986, 1989) and was similar to the
focused attention task previously outlined. Each trial started with the appearance of
two crosses either in the central positions occupied by the non-targets in the focused
attention task i.e., 2.04 or 5.20 degrees apart or further apart, located towards either
left and right extremes of the screen. The target letter then appeared in place of one of
these crosses. However, in this task participants did not know where the target would
appear. On half the trials the target letter A or B was presented alone and on the other
half it was accompanied by a distracter, in this task a digit (1-7). Again the number of
near/far stimuli, A versus B responses and digit/blank conditions were controlled. Half
of the trials led to compatible responses (i.e., the letter A on the left side of the screen,
or letter B on the right) whereas the others were incompatible. The nature of the
preceding trial was also controlled. In other respects (practice, number of trials, etc.)
the task was identical to the focused attention task. This task also lasted approximately
6 minutes. As in the focused attention task several aspects of choice responses to a
target were measured. The global measures recorded were choice reaction time and
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accuracy of response when the target was presented alone in either near/far locations.
Long response times (> 1000 msecs) were also recorded. A more specific aspect of
choice response was measured, recording choice reaction time and accuracy with
which new information was encoded. In addition specific aspects of selective attention
were measured. A measure of response organisation was recorded. This refers to the
effect of compatibility of the target position and the response key upon reaction time
and accuracy. A further measure of place repetition was taken which refers to the
effect of target location (i.e., the target appearing in the same or a different place on
successive trials). A measure of spatial uncertainty was also taken which describes the
extent to which not knowing the location of the target (in near or far locations) hinders
both reaction time and accuracy.
Actiwatch
Actiwatches were worn day and night by participants from the Familiarisation session
until the end of their participation in the study. The measures used in the performance
and error diary data analyses were:
Actual Sleep Time – the amount of time spent asleep (in hours and minutes); and
Sleep Efficiency – the percentage of time spent asleep whilst in bed (closer to
100% = more time spent asleep).
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A2. APPENDIX 2
ANALYSES OF THE COHORT STUDY DATA
Performance data analyses
The table below illustrates the significant effects of medication on performance without
having controlled for mental health in the analyses. Significant effects can be seen
across a number of measures where medication users had slower reaction times, and
poorer semantic processing and memory performance than controls.
Table 1
Performance data comparing SSRI users with all controls (analyses included IQ, age,
sex, sleep and alcohol consumption as covariates but not mental health)

Medication users

Controls

N=21

N=155

Df, F

p

4.97, 1

0.03

3.29, 1

0.07

7.17, 1

0.008

6.09, 1

0.02

8.07, 1

0.005

Before work, first day of working week
Categoric search mean

574.11

542.25

reaction time

(13.31)

(4.66)

Focussed attention mean

432.20

409.97

reaction time

(11.42)

(4.00)

Semantic processing

53.28

60.27

number correct in 3 minutes

(2.42)

(0.87)

6.16

7.08

(0.57)

(0.35)

3.95

5.75

(0.59)

(0.21)

High score = slower reaction
Min = 0 Max = 1000 seconds

High score = slower reaction
Min = 0 Max = 800 seconds

Immediate recall number
correct
High score = more correct
Min = 0 Max = 20
Delayed recall number
correct
High score = more correct
Min = 0 Max = 20
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After work, first day of working week
Delayed recall number
correct

5.31

6.71

(0.69)

(0.24)

3.57, 1

0.06

6.93, 1

0.009

5.67, 1

0.02

6.07, 1

0.02

6.41, 1

0.01

5.85, 1

0.02

3.51, 1

0.06

10.61, 1

0.001

5.52, 1

0.02

High score = more correct
Min = 0 Max = 20
Before work, last day of working week
Categoric search mean

541.09

507.97

reaction time

(11.77)

(4.10)

Recognition memory number

12.71

14.82

correct

(0.83)

(0.29)

Semantic reasoning number

58.44

65.02

correct in 3 minutes

(2.49)

(0.90)

7.15

8.93

(0.66)

(0.23)

4.59

6.46

(0.73)

(0.24)

High score = slower reaction
Min = 0 Max = 1000 seconds

Min = 0 Max = 20

Immediate recall
number correct
High score = more correct
Min = 0 Max = 20
Delayed recall number
correct
High score = more correct
Min = 0 Max = 20 recall

After work, last day of working week
Categoric search mean

519.23

496.45

reaction time

(11.38)

(3.97)

Semantic processing

58.09

66.99

number correct in 3 minutes

(2.54)

(0.92

7.02

8.91

(0.75)

(0.26)

High score = slower reaction
Min = 0 Max = 1000 seconds

Immediate recall
number correct
High score = more correct
Min = 0 Max = 20
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Delayed recall number
correct

3.50

6.22

(0.76)

(0.27)

11.04, 1

0.001

High score = more correct
Min = 0 Max = 20

Table 2 compares the medication users’ performance results against those of the
controls, whilst including mental health as covariates. Significant effects are evident
again for measures of reaction time, semantic processing and memory, where
medication users are performing less well than non medication users.
Table 2
Performance data comparisons of SSRI users with all controls (analyses included IQ,
age, sex, sleep and alcohol consumption and mental health (i.e. HADSA, HADSD and
GHQ) as covariates)

Medication users

Controls

N=18

N=110

Df, F

p

3.65, 1

0.06

10.14, 1

0.002

3.35, 1

0.07

3.26, 1

0.07

2.93, 1

0.09

Before work, first day of working week
Semantic processing

54.57

60.82

number correct in 3

(2.99)

(1.08)

3.48

5.90

(0.70)

(0.25)

minutes
Delayed recall number
correct
High score = more correct
Min = 0 Max = 20
After work, first day of working week
Recognition memory

14.66

16.15

number correct

(0.75)

(0.26)

Post-test alertness

205.93

150.76

High score = more alert

(28.13)

(9.95)

5.17

6.78

(0.87)

(0.30)

Min = 0 Max = 20

Min = 0 Max = 4
Delayed recall number
correct
High score = more correct
Min = 0 Max = 20

71

Before work, last day of working week
Categoric search mean

537.34

512.67

reaction time

(12.95)

(4.58)

Recognition memory

12.22

15.09

number correct

(0.96)

(0.34)

Semantic processing

59.84

65.80

number correct in 3

(3.11)

(1.15)

6.70

9.01

(0.85)

(0.30)

3.11, 1

0.08

7.59, 1

0.007

3.07, 1

0.08

6.39, 1

0.01

4.25, 1

0.04

5.29, 1

0.02

3.18, 1

0.08

6.02, 1

0.02

High score = slower
reaction
Min = 0 Max = 1000
seconds

Min = 0 Max = 20

minutes
Immediate recall number
correct
High score = more correct
Min = 0 Max = 20
After work, last day of working week
Recognition memory

12.72

14.82

number correct

(0.94)

(0.33)

Semantic processing

59.76

67.84

number correct in 3

(3.22)

(1.19)

7.24

9.07

(0.95)

(0.34)

3.72

6.34

(0.99)

(0.35)

Min = 0 Max = 20

minutes
Immediate recall number
correct
High score = more correct
Min = 0 Max = 20
Delayed recall number
correct
High score = more correct
Min = 0 Max = 20

The next table illustrates the results of the performance tasks in a different way. The
medication users and controls have been considered separately in columns A and B as
in previous tables. However in columns C and D, the medication users and controls
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have been regrouped depending on whether they were experiencing mental health
problems at the time of testing. This means there may be non medication users in
column D as well as medication users in column C and vice versa. This allows for the
illustration of whether there is an effect of the medication (as in Session 1 semantic
processing) or an effect of mental health (as in Session 2 focussed attention errors)
Table 3
Performance data comparisons of SSRI users with all controls, and those with mental
health problems with those with no mental health problems (analyses included IQ, age,
sex, sleep and alcohol consumption as covariates). (Bold indicates a significant effect of
medication)

C
No
mental
health
N=99
Before work, first day of working week
Semantic processing

A
Controls
N=131

B
SSRI
users
N=20

D
Mental
health
N=52

Medication
F, p
Mental
health F, p

61.37 (1.05)

53.43

56.21

58.59

5.72, 0.02

(3.15)

(2.96)

(1.56)

0.50, 0.48

6.03

3.81

4.70

5.15

6.84, 0.01

(0.26)

(0.81)

(0.76)

(0.40)

0.27, 0.60

number correct in 3
minutes
Delayed recall
number correct
High score = more
correct
Min = 0 Max = 20

After work, first day of working week
Categoric search errors

6.27

4.65

3.97

6.94

0.99, 0.32

(0.50)

(1.55)

(1.45)

(0.75)

3.23, 0.07

5.47

3.90

3.22

6.15

0.87, 0.35

(0.51)

(1.60)

(1.50)

(0.78)

2.97, 0.09

Verbal reasoning %

82.51

73.48

74.68

81.32

3.40, 0.07

correct

(1.50)

(4.67)

(4.38)

(2.27)

1.79, 0.18

High score = more
errors
Focussed attention
errors
High score = more
errors

High score = more
correct Min = 0 Max =
100
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correct
Min = 0 Max = 20
Delayed recall
number correct

6.46

3.46

4.52

5.40

8.53, 0.004

(0.31)

(0.98)

(0.92)

(0.48)

0.72, 0.40

High score = more
correct
Min = 0 Max = 20

Table 4 illustrates the task data analyses for medication users and for controls over the
four sessions. Three effects are considered; a) shows if there is any difference over the
4 sessions in performance on task, b) shows if there is any interaction between
performance over 4 sessions and medication use and c) shows if there is a significant
difference between medication users and non medication users and their performance.
Table 4
Repeated measures task data analyses comparing SSRI users with all controls.

Controls

Medication

(a)Measure F,

N=105

users N=16

P (4df)
(b)Measure*me
dication (4df)
(c) Between
(1df)

Categoric search

Session 1

544.66 (5.97)

578.5 (14.3)

9.15, 0.00

mean reaction

Session 2

525.74 (5.75)

540.97(13.8)

2.28, 0.09

time

Session 3

512.88 (5.37)

545.72 (12.9)

3.29, 0.07

High score =

Session 4

499.08 (5.17)

518.57 (12.37)

Categoric search

Session 1

5.08 (0.45)

4.54 (1.08)

2.9, 0.04

number of errors

Session 2

6.13 (0.53)

5.82 (1.26)

0.52, 0.66

High score =

Session 3

5.56 (0.49)

4.57 (1.17)

0.42, 0.52

more errors

Session 4

7.12 (0.61)

5.66 (1.47)

slower reaction
Min = 0 Max =
1000 seconds
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Focussed

Session 1

408.96 (4.98)

433.58 (11.92)

4.5, 0.004

attention mean

Session 2

397.84 (4.25)

416.63 (10.17)

1.5, 0.21

RT

Session 3

395.06 (4.55)

414.84 (10.89)

0.11

High score =

Session 4

388.85 (4.20)

397.04 (10.06)

Recognition

Session 1

14.62 (0.32)

14.08 (0.77)

0.53, 0.69

memory number

Session 2

16.18 (0.3)

15.07 (0.72)

2.84, 0.05

correct

Session 3

15.32 (0.36)

12.47 (0.85)

5.2, 0.02

Min = 0 Max = 20

Session 4

15.08 (0.35)

12.99 (0.84)

Post anxiety

Session 1

81.06 (1.92)

86.9 (4.59)

5.61, 0.001

High score = less

Session 2

110.99 (5.09)

102.12 12.19)

0.7, 0.56

anxious

Session 3

82.88 (1.93)

80.43 (4.62)

0.07, 0.8

Min = 0 Max =

Session 4

84.29 (2.05)

84.42 (4.91)

62.81(1.04)

59.99(1.57)

67.04(1.18)

65.65(1.78)

66.70 (1.09)

65.06(1.65)

68.65 (1.15)

65.12 (1.74)

slower reactions
Min = 0 Max =
800 seconds

132
Semantic
processing

Session 1

number correct

Session 2

in 3 minutes

Session 3
Session 4

1.49, 0.22
0.72, 0.50
4.1, 0.05

Immediate recall

Session 1

7.86 (0.28)

6.4 (0.66)

2.51, 0.07

number correct

Session 2

9.37 (0.3)

8.99 (0.71)

2.53, 0.06

High score =

Session 3

9.28 (0.31)

6.82 (0.74)

6.15, 0.02

more correct

Session 4

9.14 (0.35)

6.93 (0.83)

Delayed recall

Session 1

5.95 (0.27)

4.22 (0.68)

3.88, 0.01

number correct

Session 2

6.86 (0.33)

5.36 (0.83)

1.35, 0.26

High score =

Session 3

6.79 (0.33)

4.76 (0.82)

7.78, 0.006

more correct

Session 4

6.62 (0.36)

3.59 (0.88)

Min = 0 Max = 20

Min = 0 Max = 20
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The next table, as before, re-categorises the medication and non medication users into
those with mental health problems and those without mental health problems, so that
those from column A or B may be in either columns C or D depending on whether they
have mental health problems or not. The error diary analyses show more effects of
mental health than of medication on frequency of errors throughout the week.
Error Diary Analyses
Table 5
Error diary analyses comparing SSRI users with all controls, and those with mental
health problems with those without mental health problems

A

B

C

D

Medication

Controls

SSRI users

No

Mental

F, p

N=131

N=20

mental

health

Mental

health

N=52

health F, p

N=99
Day 1
Forget intention
High score = fewer

2.63

2.65

2.86

2.42

0.00, 0.96

(0.11)

(0.28)

(0.18)

(0.18)

4.61, 0.03

mistakes
Min = 0 Max = 4
Day 2
Demand
High score = more

1.78

1.43

1.40

1.81

1.36, 0.25

(0.10)

(0.27)

(0.17)

(0.17)

4.24, 0.04

2.50

2.22

2.56

2.15

1.13, 0.29

(0.09)

(0.24)

(0.16)

(0.15)

5.37, 0.02

demanding
Min = 0 Max = 4
Mistakes
High score = fewer
mistakes
Min = 0 Max = 4
Day 3
Demand
High score = more

1.95

1.44

1.61

1.78

2.94, 0.09

(0.10)

(0.27)

(0.17)

(0.17)

0.79, 0.38

demanding
Min = 0 Max = 4
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Productive
High score = more

2.11

2.21

2.33

1.99

0.16, 0.69

(0.09)

(0.25)

(.16)

(0.16)

3.41, 0.07

2.57

2.29

2.72

2.14

0.84, 0.36

(0.11)

(0.28)

(0.18)

(0.18)

7.94, 0.006

2.02

2.07

2.33

1.75

0.02, 0.89

(0.12)

(0.30)

(0.19)

(0.19)

6.86, 0.01

2.96

2.39

2.80

2.56

3.01, 0.09

(0.11)

(0.30)

(0.19)

(0.18)

1.26, 0.26

productive
Min = 0 Max = 4
Mistakes
High score = fewer
mistakes
Min = 0 Max = 4
Concentration
High score = less
often lost
concentration
Min = 0 Max = 4
Forget where put
things High score =
less often forget
where put things
Min = 0 Max = 4
Day 4
Deciding
High score = less

2.98

2.81

3.12

2.67

0.32, 0.57

(0.11)

(0.29)

(0.18)

(0.17)

4.92, 0.03

trouble decision
making
Min = 0 Max = 4
Day 5
Demand
High score = more

1.78

1.47

1.43

1.82

0.88, 0.35

(0.11)

(0.29)

(0.19)

(0.18)

3.27, 0.07

demanding
Min = 0 Max = 4
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Before work, last day of working week
Categoric search

509.50

540.35

520.38

529.47

3.81, 0.05

mean reaction time

(4.82)

(15.05)

(14.12)

(7.33)

0.32, 0.57

Pre-test anxiety

83.85

80.65

89.85

74.65

0.27, 0.64

High score = less

(2.05)

(6.41)

(6.02)

(3.12)

4.97, 0.03

Recognition memory

15.21

11.84

12.63

14.41

10.98, 0.001

number correct

(0.31)

(0.97)

(0.91)

(0.47)

2.97, 0.09

Post-test hedonic tone

181.97

170.63

187.99

164.61

0.72, 0.40

High score = more

(4.07)

(12.72)

(11.93)

(6.18)

3.00, 0.09

Post-test anxiety

82.97

80.17

89.85

73.30

0.25, 0.62

High score = less

(1.73)

(5.40)

(5.06)

(2.63)

8.33, 0.005

Immediate recall

9.26

6.89

7.90

8.25

6.75, 0.01

number correct

(0.28)

(0.87)

(0.82)

(0.42)

0.14, 0.71

High score = slower
reaction
Min = 0 Max = 1000
seconds

anxious
Min = 0 Max = 132

Min = 0 Max = 20

positive mood
Min = 0 Max = 312

anxious
Min = 0 Max = 132

High score = more
correct
Min = 0 Max = 20
After work, last day of working week
Recognition memory

11.96

14.82

11.87

14.90

8.27, 0.005

number correct

(0.95)

(0.30)

(0.89)

(0.46)

9.09, 0.03
(int 4.69,

Min = 0 Max = 20

0.03)
Immediate recall

6.25

7.28

8.16

8.36

3.75, 0.06

number correct

(0.31)

(0.97)

(0.91)

(0.47)

0.04, 0.85

High score = more
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Table 6 is a simplified version of the previous table, showing only those effects on
frequency of errors of mental health.
Table 6
Error diary analyses comparing those with no mental health problems with those with
mental health problems

No mental

Mental

Mental

health N=99

health N=52

health F, p

2.86

2.42

4.61, 0.03

(0.18)

(0.18)

Day 1

Forget intention
High score = fewer mistakes
Min = 0 Max = 4

Day 2

Demand
High score = more demanding

1.40

1.81

(0.17)

(0.17)

2.56

2.15

(0.16)

(0.15)

4.24, 0.04

Min = 0 Max = 4
Mistakes
High score = fewer mistakes

5.37, 0.02

Min = 0 Max = 4
Day 3

Demand

1.61

1.78

(0.17)

(0.17)

Productive

2.33

1.99

High score = more productive

(.16)

(0.16)

2.72

2.14

(0.18)

(0.18)

2.33

1.75

(0.19)

(0.19)

2.80

2.56

(0.19)

(0.18)

High score = more demanding

0.79, 0.38

Min = 0 Max = 4
3.41, 0.07

Min = 0 Max = 4
Mistakes
High score = fewer mistakes

7.94, 0.006

Min = 0 Max = 4
Concentration
High score = less often lost

6.86, 0.01

concentration
Min = 0 Max = 4
Forget where put things
High score = less often forget
where put things
Min = 0 Max = 4
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1.26, 0.26

Day 4

Deciding
High score = less trouble decision

3.12

2.67

4.92, 0.03

(0.18)

(0.17)

making
Min = 0 Max = 4
Day 5

Demand
High score = more demanding

1.43

1.82

3.27, 0.07

(0.19)

(0.18)

Min = 0 Max = 4

The repeated measures analyses below illustrate the results of the error diary over the
week. Three sets of values are reported; a) shows if there is any difference over the 5
day week in reporting of errors, b) shows if there is any interaction between errors
reported over the week and medication use and c) shows if there is a significant
difference between medication users and non medication users and their reporting of
errors.
Table 7
Repeated measures error diary analyses comparing SSRI users with all controls

Controls

SSRI

(a)Measure F, p (4df)

N=99

users

(b)Measure*medication (4df)

N=17

(c) Between (1df)

Demand

Day 1

1.51 (0.11)

1.11 (0.27)

1.18, 0.32

High score =

Day 2

1.74 (0.12)

1.31 (0.28)

0.94, 0.98

more

Day 3

1.98 (0.12)

1.39 (0.28)

4.37, 0.04

demanding

Day 4

2.06 (0.11)

1.59 (0.27)

Min = 0 Max = 4

Day 5

1.71 (0.13)

1.20 (0.30)

Mistakes

Day 1

2.51 (0.11)

2.37 (0.27)

1.50, 0.20

High score =

Day 2

2.51 (0.11)

2.05 (0.26)

1.04, 0.39

fewer mistakes

Day 3

2.67 (0.13)

2.28 (0.31)

3.15, 0.08

Min = 0 Max = 4

Day 4

2.82 (0.11)

2.27 (0.27)

Day 5

2.76 (0.11)

2.39 (0.27)

Concentration

Day 1

1.76 (0.12)

1.56 (0.29)

1.53, 0.19

High score =

Day 2

2.03 (0.13)

1.54 (0.29)

0.95, 0.43

less often lost

Day 3

2.05 (0.13)

1.88 (0.32)

3.25, 0.08

concentration

Day 4

2.51 (0.13)

1.89 (0.31)

Min = 0 Max = 4

Day 5

2.30 (0.12)

1.57 (0.29)
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Community Study Analyses
Cognitive Failures at Work
The table below illustrates adjusted odds ratios for each of the medications and
cognitive failures at work. There were no significant associations between the outcome
measure and any of the medications.
Table 8
Association between medication use and cognitive failures at work independent of (i.e.
after adjusting for) both mental health and physical health, demographic, occupational,
lifestyle and other factors

OR (CI)

p

1.00

0.86

No medication
SSRIs

0.95 (0.50-1.79)

No medication
Benzodiazepines

1.00
2.02 (0.47-8.74)

No medication

1.00

Beta blockers

0.53 (0.16-1.83)

No medication

1.00

Hypnotics

0.32
0.59

0.03 (0.00-18130.89)

No medication
Tricyclics

0.35

1.00

0.61

0.67 (0.14-3.13)

Cognitive Failures outside Work
Table 9 shows the association between cognitive failures outside of work and the
individual medications (where numbers sufficed) among those only reporting higher
levels of other cognitive failure risk factors. It can be seen that for each of the
medications, in combination with mental health there was an association with cognitive
failures outside of work, but also for those without mental health problems taking
tricyclics or SSRIs.
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Table 9
Associations between medication and cognitive failures outside work among those
reporting higher levels of other cognitive failures risk factors only: comparisons between
medication use and mental health problems

Benzodiazepines

Beta blockers

Tricyclics

SSRIs

OR (CI)

OR (CI)

OR (CI)

OR (CI)

<0.0001

<0.0001

<0.0001

<0.0001

High risks only

1.00

1.00

1.00

1.00

High risks &

3.71

0.51

4.95

2.36

(0.33-41.28)

(0.16-1.66)

(0.82-29.94)

(0.99-5.65)

2.10

2.10

2.10

2.10

(1.68-2.63)

(1.68-2.63)

(1.68-2.63)

(1.68-2.63)

medication &

3.71

2.77

3.91

3.67

mental health

(1.70-8.13)

(1.64-4.69)

(1.78-8.61)

(2.44-5.53)

medication only
High risks &
mental health
only
High risks &

Table 10 shows that among those with lower risks of other cognitive failures risk
factors, beta blockers were associated both alone and in combination with mental
health problems with cognitive failures outside of work, whereas SSRIs showed
association only when in combination with mental health.
Table 10
Associations between medication and cognitive failures outside work among those
reporting lower levels of other cognitive failures risk factors only: comparisons between
medication use and mental health problems

Beta blockers

SSRIs

OR (CI)

OR (CI)

<0.0001

<0.0001

1.00

1.00

Low risks & medication only

2.18 (0.97-4.90)

0.02 (0.00-227165.75)

Low risks & mental health only

2.50 (1.79-3.50)

2.50 (1.79-3.50)

Low risks & medication &

3.34 (0.97-11.53)

3.17 (0.92-10.90)

Low risks only

mental health
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Cognitive Failures outside Work among Workers only
Table 11 illustrates the associations between SSRI use and cognitive failures outside
of work for workers only among those reporting different levels of associated cognitive
failures risk factors. Effects can be seen in the low risk and high risk category only for
those with using SSRIs in combination with mental health problems.
Table 11
Associations between SSRI use and cognitive failures outside work, for workers only
among those reporting higher lower levels of other cognitive failures risk factors:
comparisons between medication use and mental health problems

N = 3197

OR (CI)

Low risks only

1.00

Low risks & medication only

0.06 (0.00-32036.49)

Low risks, & mental health only

2.26 (1.22-4.21)

Low risks & medication & mental health

8.38 (2.18-32.26)

High risks only

3.2 (1.97-5.18)

High risks & medication only

11.52 (4.1-32.39)

High risks, & mental health only

6.86 (4.33-10.88)

High risks & medication & mental health

11.76 (5.87-23.59)

Table 12
Associations between benzodiazepine use and cognitive failures outside work, for
workers only among those reporting higher lower levels of other cognitive failures risk
factors: comparisons between medication use and mental health problems

N = 3103

OR (CI)

Low risks only

1.00

Low risks & medication only

15.36 (1.34-176.09)

Low risks, & mental health only

2.26 (1.22-4.2)

Low risks & medication & mental health
High risks only

0.06 (0.00-1.52E=12)
3.2 (1.97-5.18)

High risks & medication only

0.06 (0.00-1.52E+12)

High risks, & mental health only

6.86 (4.33-10.88)

High risks & medication & mental health

3.07 (0.38-25.11)
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The previous table shows that for benzodiazepines, there was an association in the low
risk category for those using medication only

Minor Injuries at Work
The table below illustrates the adjusted odds ratios for minor injuries at work and each
medication. It can be seen that there are no significant associations.

Table 13
Association between medication use and minor injuries at work independent of (i.e. after
adjusting for) both mental health and physical health, demographic, occupational,
lifestyle and other factors

OR (CI)

p

1.00

0.87

No medication
SSRIs

0.94 (0.43-2.03)

No medication
Benzodiazepines

1.00
1.95 (0.40-9.58)

No medication

1.00

Beta blockers

0.63 (0.14-2.79)

No medication

1.00

Hypnotics

0.54
0.72

0.002 (0.00-2.93e12)

No medication
Tricyclics

0.41

1.00

0.49

0.47 (0.05-4.08)

Minor Injuries outside Work
Then table below shows that an association between minor injuries outside of work and
benzodiazepine use remains, once other factors have been adjusted for. No other
associations were evident.
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Table 14
Association between medication use and minor injuries outside work independent of
(i.e. after adjusting for) both mental health and physical health, demographic, lifestyle
and other factors

No medication
SSRIs

OR (CI)

p

1.00

0.25

1.36 (0.81-2.27)

No medication

1.00

Benzodiazepines

<0.0001

5.11 (2.11-12.35)

No medication

1.00

Beta blockers

1.07 (0.47-2.40)

No medication

1.00

Hypnotics

0.88
0.53

0.03 (0.00-1733.56)

No medication
Tricyclics

1.00

0.31

0.35 (0.05-2.63)

Table 15 shows associations between medication users and minor injuries outside of
work among those reporting higher levels of other minor injury risk factors. SSRIs were
associated with minor injuries outside of work both with and without concomitant
mental health problems.
Table 15
Associations between medication and minor injuries outside work among those
reporting higher levels of other minor injuries outside work risk factors only:
comparisons between medication use and mental health problems

Benzodiazepines

SSRIs

OR (CI)

OR (CI)

<0.0001

<0.0001

1.00

1.00

High risks & medication only

2.33 (0.27-20.12)

4.36 (1.97-9.66)

High risks & mental health only

1.59 (1.22-2.06)

1.59 (1.22-2.06)

High risks & medication &

4.52 (1.84-11.11)

1.96 (1.15-3.32)

High risks only

mental health
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Table 16 shows association for those reporting lower levels of other minor injuries risk
factors between Benzodiazepines and SSRIs and minor injuries outside of work with
concomitant mental health problems, and for Hypnotics only.
Table 16
Associations between medication and minor injuries outside work among those
reporting lower levels of other minor injuries outside work risk factors only: comparisons
between medication use and mental health problems

Benzodiazepines

Hypnotics

SSRIs

OR (CI)

OR (CI)

OR (CI)

0.04

0.04

0.02

Low risks only

1.00

1.00

1.00

Low risks &

0.06

30.40

0.02

(0.00-1.80e8)

(1.87-493.76)

(0.00-4959199)

1.51

1.51

1.51

(0.93-2.44)

(0.93-2.44)

(0.93-2.44)

7.60

0.06

7.02

(1.57-38.81)

(0.00-8081413)

(1.93-25.49)

medication only
Low risks & mental
health only
Low risks &
medication & mental
health

Minor injuries outside work among workers only
The table below shows the odds ratios for each medication and minor injuries outside
of work, workers only, before and after controlling for other factors. The adjusted odds
ratio for benzodiazepine reports an association between benzodiazepine use and
minor injuries outside of work, after other factors have been adjusted for. All other
associations disappeared once other factors were controlled for.
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Table 17
Unadjusted and adjusted medication odds ratios for minor injuries outside work among
workers only

Unadjusted

SSRIs

Df, p

Adjusted

OR

OR

(CI)

(CI)

1.00

1, 0.01

1.00

2.19

1.48

1.20-4.02

0.75-2.93

TCAs

1.00

1, 0.49

1.00

0.03

0.009

0.00-795.15

0.00-67503.08

Beta

1.00

blockers

0.25

0.48

0.03-1.79

0.06-3.57

Benzos

1.00

1, 0.17

1, 0.005

1.00

1.00

5.40

6.26

1.68-17.40

1.80-21.76

Df, p

1, 0.26

1, 0.56

1, 0.47

1, 0.004

Work-related Road Traffic Accidents
The table below shows the adjusted odds ratios for each medication and work related
road traffic accidents. It can be seen that there were no significant associations with
any of the medications.
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Table 18
Association between medication use and work-related RTAs independent of (i.e. after
adjusting for) both mental health and physical health, demographic, occupational,
lifestyle and other factors

OR (CI)

P

1.00

0.35

No medication
SSRIs

2.91 (0.31-27.82)

No medication

1.00

Benzodiazepines

0.00

0.96

(0.00-1.82e153)
No medication

1.00

Beta blockers

0.00

0.92

(0.00-.)
No medication

1.00

Hypnotics

0.00

0.97

(0.00-1.59e168)
No medication

1.00

Tricyclics

0.001

0.96

(0.00-1.41e126)

All Road Traffic Accidents
As with the work related RTAs, no association between any of the medications and all
RTAs was evident.
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Table 19
Association between medication use and all RTAs independent of (i.e. after adjusting for)
both mental health and physical health, demographic, lifestyle and other factors

OR (CI)

p

1.00

0.44

No medication
SSRIs

1.47 (0.55-3.90)

No medication
Benzodiazepines

1.00
0.005 (0.00-3.84e12)

No medication

1.00

Beta blockers

1.46 (0.33-6.46)

No medication

1.00

Hypnotics

0.62
0.78

0.01 (0.00-1.35e11)

No medication
Tricyclics

0.76

1.00

0.74

0.005 (0.00-2.43e11)

All Road Traffic Accidents Workers only
Again when RTAs were considered with workers only, there were no significant
associations with any of the medications when other factors had been adjusted for.
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Table 20
Unadjusted and adjusted medication odds ratios for all road traffic accidents among
workers only

Medication

Unadjusted

p

OR (CI)

Adjusted
OR (CI)

No medication

1.00

SSRI ( N = 2617)

2.32

1.75

(0.82-6.57)

(0.57-5.36)

0.11

1.00

No medication

1.00

Tricyclic (N = 2542)

0.04

0.005

(0.00-871722)

(0.00-8.72E+16)

0.71

1.00

No medication

1.00

Beta blocker

0.005

0.002

(0.00-1.12E+09)

(0.00-2.23 E+14)

(N = 2580)

0.69

1.00

No medication

1.00

Benzodiazepine

0.04

0.004

(0.00-8413413)

(0.00-1.21E+19)

(N = 2538)

p

0.74

1.00

0.33

0.82

0.76

0.83

Workplace Accidents
The table below illustrates the lack of associations between any of the medication
types and work accidents once other factors had been adjusted for.
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Table 21
Association between medication use and work-related accidents independent of (i.e.
after adjusting for) both mental health and physical health, demographic, occupational,
lifestyle and other factors

OR (CI)

p

1.00

0.99

No medication
SSRIs

0.99 (0.29-3.36)

No medication
Benzodiazepines

1.00
1.33 (0.13-13.87)

No medication

1.00

Beta blockers

0.77 (0.17-3.47)

No medication

1.00

Hypnotics

0.74
0.43

2.48 (0.26-23.47)

No medication
Tricyclics

0.81

1.00
3.80 (0.77-18.85)
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0.11

A&E Study Workplace accidents
Considering the Accident and Emergency data, there was again no significant
association between any of the medications and workplace accidents.
Table 22
Unadjusted and adjusted medication odds ratios for workplace accidents

Unadjusted

SSRIs

TCAs

Beta blockers

Benzos

Hypnotics

df, p

Adjusted

OR

OR

(CI)

(CI)

1.00

1, 0.79

1.00

1.10

1.52

(0.57-2.12)

(0.73-3.14)

1.00

1, 0.89

1.00

0.90

1.42

(0.21-3.81)

(0.29-7.03)

1.00

1, 0.22

1.00

0.38

1.01

(0.08-1.79)

(0.20-5.14)

1.00

1, 0.55

1.00

0.60

0.33

(0.12-3.13)

(0.06-1.88)

1.00

1, 1.00

1.00

1.00

1.69

(0.17-6.04)

(0.24-12.00)

df, p

1, 0.26

1, 0.67

1, 1.00

1, 0.21

1, 0.60

Accidents outside Work
Table 23 however indicates a significant independent association between accidents
outside of work and SSRI use, as demonstrated by the adjusted odds ratio.
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Table 23
Association between medication use and accidents outside work independent of (i.e.
after adjusting for) both mental health and physical health, demographic, lifestyle and
other factors

OR (CI)

P

1.00

0.05

No medication
SSRIs

1.74 (1.00-3.03)

No medication
Benzodiazepines

1.00

0.26

1.91 (0.61-5.92)

No medication

1.00

Beta blockers

0.81 (0.34-1.91)

No medication

1.00

Hypnotics

0.54

0.03 (0.00-2031.42)

No medication
Tricyclics

0.62

1.00

0.10

2.51 (0.85-7.39)

Table 24 shows that among those reporting high levels of associated accident outside
of work risk factors, there was an association for those using benzodiazepines with
concomitant mental health problems.
Table 24
Associations between medication and accidents outside work among those reporting
higher levels of other accident outside of work risk factors only: comparisons between
medication use and mental health problems

Benzodiazepines
OR (CI)
0.05
High risks only

1.00

High risks & medication only

0.06 (0.00-1.70e10)

High risks & mental health only

1.35 (0.98-1.86)

High risks & medication &

4.40 (1.32-14.67)

mental health
For those taking tricyclics in the low risk category, there was an association with
accidents outside of work for those also experiencing mental health problems.
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Table 25
Associations between medication and accidents outside work among those reporting
lower levels of other accidents outside work risk factors only: comparisons between
medication use and mental health problems

Tricyclics
OR (CI)
0.01
Low risks only

1.00

Low risks & medication only

0.03 (0.00-9153084.2)

Low risks & mental health only

0.95 (0.70-1.28)

Low risks & medication & mental

4.62 (1.82-11.74)

health

Accidents outside work among workers only
When considering accidents outside of work, for workers only there was an association
for SSRI users, both before and after other factors had been adjusted for. There were
no other significant associations seen for other medications.
Table 26
Unadjusted and adjusted medication odds ratios for accidents outside work among
workers only

Unadjusted OR

Df, p

(CI)

Adjusted

Df, p

OR
(CI)

SSRIs

TCAs

1.00

1, 0.007

1.00

2.31

2.29

(1.26-4.23)

(1.17-4.50)

1.00

1, 0.45

1.00

1.78

2.63

(0.41-7.79)

(0.56-12.32)

Beta

1.00

blockers

0.81

0.99

(0.25-2.60)

(0.29-3.35)

Benzos

1.00

1, 0.72

1, 0.26

1.00

1.00

2.37

2.50

(0.53-10.66)

(0.47-13.28)
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1, 0.02

1, 0.22

1, 0.98

1, 0.28
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