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Abstract

Objective Polypharmacy increases the risk of adverse drug events and drug—drug interactions, and contributes to falls, hos-
pital admissions, morbidity and mortality. Veterans with post-traumatic stress disorder often have psychological and physical
comorbidities, increasing the likelihood of general and psychotropic polypharmacy. This study investigates the prevalence
of general and psychotropic polypharmacy in inpatient veterans with post-traumatic stress disorder, and illustrates potential
risks associated with polypharmacy in this population.

Methods Medical records of 219 veterans admitted to a mental health facility for post-traumatic stress disorder management
were retrospectively reviewed. Medication lists on admission were extracted and coded according to Anatomical Therapeu-
tic Chemical Classification classes. The prevalence of general (five or more total medications), psychotropic (two or more
N-code medications), and sedative (two or more medications with sedating effects) polypharmacy and Drug Burden Index
were calculated. Class combinations were reported, and associations between demographic characteristics and polypharmacy
were determined.

Results Mean age was 62.5 (+ 14.6) years. In addition to post-traumatic stress disorder, 90.9% had a diagnosis of at least
one other psychiatric condition, and 96.8% had a diagnosis of at least one non-psychiatric medical condition. The prevalence
of general polypharmacy was 76.7%, psychotropic polypharmacy was 79.9% and sedative polypharmacy was 75.3%. Drug
Burden Index scores ranged from O to 8.2, with 66.2% of participants scoring > 1.

Conclusions This cohort of inpatient veterans with post-traumatic stress disorder had a high prevalence of general, psycho-
tropic and sedative polypharmacy, and were at high risk for drug-related adverse events. This highlights the importance of
increasing awareness of polypharmacy and potentially inappropriate drug combinations, and the need for improved medica-

tion review by prescribers.
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1 Introduction

Polypharmacy is the concurrent use of multiple medications
in a single patient. It is associated with an increased risk of
adverse drug events, drug—drug interactions and drug—dis-
ease interactions. This can contribute to falls, cognitive
impairment, hospital admissions, and overall morbidity
and mortality, especially in older patients who may have
reduced drug clearance [1]. Polypharmacy and inappropri-
ate prescribing also impose a significant economic burden,
with polypharmacy-related adverse drug events leading
to increased drug expenses, longer hospital stays or hos-
pital readmissions, and higher overall total medical costs
[2]. Two to three percent of Australian hospital admissions
are medication related, representing an estimated 250,000
medication-related hospital admissions per year, with asso-
ciated costs of AUD$1.375 billion. Notably, it is estimated
that approximately 50% of medication-related hospital
admissions and adverse drug reactions associated with hos-
pitalisation are potentially preventable [3]. In 2017-2018,
harmful exposure to pharmaceutical drugs made up 84%
of accidental poisoning hospitalisation cases [4] and in the
USA, one study found that the accidental poisoning mor-
tality rate due to medications in veterans was significantly
higher than the general US population. The more concerning
statistic from this study identified that a veterans’ risk of
accidental poisoning death as a consequence of polyphar-
macy was greater than that of death by suicide [5]. Opioids
(18.5%) and methadone (13.8%) were the medications most
frequently mentioned in cause of death records (T-code
reporting); however, antidepressants and benzodiazepines
comprised 8.1% and 7.5%, respectively, of the medications
reported to be involved in fatal accidental poisoning.
Psychotropic polypharmacy refers to combination therapy
with two or more psychotropic medicines [6], which are
defined as any drug capable of affecting the mind, emotions
and behaviour [7]. There is a paucity of strong evidence
supporting the safety and effectiveness of psychotropic drug
combinations. In the general Australian population, the
prevalence of psychotropic polypharmacy is approximately
15-22%, with the most common drug combinations includ-
ing benzodiazepines [6, 8, 9]. Problematic psychotropic
prescribing (e.g. benzodiazepine use in the elderly, antipsy-
chotic use in dementia and prescribing two or more antipsy-
chotics concurrently) was associated with an estimated cost
of over AUD$21 million to the government in 2016 [10].
Post-traumatic stress disorder (PTSD) is a complex
mental health condition that can develop after exposure to
a traumatic event [11]. Australian guidelines recommend
evidence-based psychological treatments as first-line ther-
apy for PTSD, and that pharmacotherapy may be used as an
adjunct to psychosocial interventions, or as an alternative
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when psychosocial interventions are unavailable, not effec-
tive, or not preferred. There is evidence for the selective
serotonin reuptake inhibitors fluoxetine, paroxetine and ser-
traline in the pharmacological management of PTSD but
comparative trials are lacking. There is also some evidence
for venlafaxine, a serotonin noradrenaline reuptake inhibitor
(SNRI), but patients with PTSD may be particularly sensi-
tive to its adverse effects. Although there are no data for
other selective serotonin reuptake inhibitors and SNRIs, they
are likely to have similar effectiveness [12].

In the treatment of PTSD in Australian Defence Force
(ADF) veterans, the selection of medications is often chal-
lenging, owing not only to limited clinical pharmacotherapy
guidelines and a lack of trialled and approved medications,
but also a high prevalence of comorbid illnesses [13], sleep
disturbance [14] and chronic pain [15, 16]. This increases
the likelihood of general and psychotropic polypharmacy.
In the USA, it was reported that prescribing prevalence for
both benzodiazepines and opioids for veterans with PTSD is
in excess of 30% individually, and nearly 16% in combina-
tion [17]. This raises concern about adherence to guidelines
for evidence-based treatment. In general, pharmacological
guidelines for the management of PTSD are relatively con-
sistent [18-21]; however, there are no guidelines for con-
current pharmacological management of other physical and
medical comorbidities, and little is currently known about
how psychotropic medications are combined with other
medications used to treat associated conditions.

Additional problems can arise because of limited co-ordi-
nation and communication between multiple providers [22]
who may be separately addressing each concomitant condi-
tion in a patient with PTSD and multiple comorbidities. It
has been reported that mental health specialists are predomi-
nant benzodiazepine prescribers in veterans with PTSD,
whereas primary care and non-mental health specialists are
the more prominent prescribers of opioids [23]. This poses a
high likelihood of high-risk medication combinations.

With approximately 6% of the Australian population
and 25% of recently transitioned ADF members estimated
to experience PTSD in their lifetime [24], PTSD-related
psychotropic polypharmacy is of significant concern. In a
recent study, it was found that the prevalence of psychotropic
polypharmacy in Australian Vietnam veterans with PTSD
was more than double that of the general population [25],
and was associated with increased PTSD symptom severity,
comorbid depression and concurrent suicidality. In Aus-
tralia, quality data on psychotropic medication prescribing
for PTSD, particularly in association with comorbidities, are
currently lacking. Further Australian studies are essential to
understand psychotropic polypharmacy and associated risk
due to drug—drug or drug—disease interactions and adverse
drug reactions related to pharmacotherapeutic treatment of
PTSD.
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2 Aims

The primary aim of this study was to investigate the preva-
lence of psychotropic polypharmacy in veterans with PTSD
upon admission to an Australian inpatient mental health
treatment facility, and to report the prevalence of class
combinations, including intra-class polypharmacy. The
secondary aim was to illustrate potential risks associated
with polypharmacy in this population. Through utilising a
hospitalised population, we can identify prescribing patterns
in individuals with more severe psychopathology, for whom
pharmacotherapy is likely to be more complex. This is an
early step in the process of improving pharmacotherapeutic
treatment of PTSD, reducing unnecessary overprescribing
and addressing a modifiable contributor to morbidity and
mortality rates in individuals with PTSD.

3 Methods

Medical records of patients admitted for the treatment of
PTSD, as identified by the Health Information Services
Admission Diagnosis, within the time frame 1 January,
2019-1 January, 2020 to an ADF veteran facility were
reviewed. Approval for this study was received from the
Departments of Defence and Veterans’ Affairs Human
Research Ethics Committee (DDVA HREC/OUT/2020/
BN18528191). A waiver of participant consent under
National Statement paragraph 2.3.10 was also approved by
this committee, as all data were de-identified. Demographic
details for each participant (age, sex and any psychiatric and
physical comorbidities) were recorded, as well as a list of all
medications documented on the date of the first admission
(including medication type, dose, frequency, indication and
duration).

Medications were coded according to their Anatomical
Therapeutic Chemical Classification (ATC) class [26]. The
total number of medications prescribed to patients were
recorded, including those prescribed to be taken as needed,
pro re nata, as well as the total number of psychotropic
medications, and total number of medications with sedative
effects. The prevalence of general, psychotropic and sedative
polypharmacy was calculated. We defined general polyp-
harmacy as concurrent use of five or more medications, and
psychotropic and sedative polypharmacy as concurrent use
of two or more psychotropic or sedative medications, respec-
tively [1]. Psychotropic medications were defined as those in
ATC class “N” owing to their effect on the nervous system,
and grouped into different medication classes according to
third-level ATC codes. Anaesthetics (NO1) and other anal-
gesics (NO2B), including paracetamol were not included
as a psychotropic medication as they are not psychoactive

and not generally used for psychiatric purposes. Prochlor-
perazine (NOS5) was not included as a psychotropic medi-
cation as it is primarily prescribed for its anti-emetic and
anti-nauseant properties. Sedative medications were those
that were ATC coded as sedatives or were listed by previous
authors as having primary or secondary sedative effects [27].
Therefore, this count also includes psychotropic medications
with sedative effects.

Between-class combinations of psychotropic medications
were reported, as well as within-class combinations. To
more accurately determine within-class polypharmacy, we
defined lithium (NO5AN) as its own class rather than as an
antipsychotic, and included benzodiazepines in the hypnot-
ics and sedative class (NOSCD) with anxiolytics (NO5B).

The Drug Burden Index (DBI), a measure that quanti-
fies the cumulative burden of anticholinergic and sedative
medications [28], was calculated for patients based on the
medications recorded at admission. Using the Australian
product information, all medications with an anticholiner-
gic and/or sedative effect were identified [29]. The DBI for
each regular anticholinergic and/or sedative medication was
calculated and a total DBI was derived for each patient using
the below equation [30], in which D is the daily dose taken
by the patient and 0 is the minimum effective daily dose:

DBI = L
D+o0

Higher DBI scores show a greater drug burden from
medications with anticholinergic and/or sedative effects. The
DBI was summarised as median (inter-quartile range), and
the proportions of patients with no (0), low (> 0 and < 1)
and high (> 1) DBI were also reported [31].

Further analyses using logistic regression were per-
formed to determine any associations between veterans’
demographic characteristics and general polypharmacy, psy-
chotropic polypharmacy and sedative polypharmacy. Asso-
ciations were adjusted for age, sex, total number of medi-
cations (except for general polypharmacy analysis), total
number of other psychiatric conditions and total number of
non-psychiatric medical conditions. An adjusted weighted
multiple linear regression was used to determine associa-
tions between veterans’ demographic characteristics and the
DBI. Associations were adjusted for age, sex, total number
of non-psychiatric medical conditions, total number of other
psychiatric conditions, total number of medications and total
number of psychotropic medications. The final model was
checked for homoscedasticity, multicollinearity, normality
and independence of errors.

Incidences of potential drug—drug interactions were deter-
mined by the use of the MIMS (Monthly Index of Medicine
Specialties) online drug interaction checking software. A
drug—drug interaction was only noted if the combination of
medications could cause an interaction that was considered
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“well-established” and had a severity level of “1” (mean-
ing it could be clinically significant) on the drug interaction
checking software.

4 Results

The population of 219 patients admitted during the study
period of 1 year was predominantly male (97.3%), with a
mean age (+ standard deviation) of 62.5 (+£14.6) years, and a
range from 26 to 93 years. In addition to PTSD, 90.9% of the
population had a diagnosis of another psychiatric condition,
the most common being depression (78.1%), and 96.8% had
a diagnosis of at least one non-psychiatric medical condi-
tion, most commonly chronic musculoskeletal pain (58.4%)
(Table 1).

General polypharmacy was highly prevalent in this pop-
ulation (168 of 219, 76.7%). Additionally, the prevalence
of psychotropic polypharmacy was high, with 175 of 219
participants (79.9%) prescribed two or more psychotropic
medications, and the prevalence of sedative polypharmacy

was also high with 165 participants (75.3%) prescribed two
or more of these medications (Table 2).

Antidepressants were the most commonly prescribed psy-
chotropic medications (84.9% [n = 186] of participants were
taking antidepressants), followed by anxiolytics (49.3% [n =
108] of participants). Opioids, antipsychotics and antiepilep-
tics were prescribed at similar rates (35.6% [n = 78], 31.5%
[n = 69] and 28.8% [n = 63] of the population) [Table S1 of
the Electronic Supplementary Material (ESM)].

The most commonly prescribed combinations of psycho-
tropic medications were antidepressants with anxiolytics
(45.7%, n = 100), followed by antidepressants and opioids
(32.0%, n = 70), antidepressants and antipsychotics (28.8%,
n = 63) and antidepressants and antiepileptics (25.1%, n =
55). Anxiolytics were prescribed with opioids in 22.8% (n
= 50) of participants, and with antipsychotics in 17.4% (n =
38) of participants (Table 3).

Within-class polypharmacy was most common for anti-
depressants, with 22.4% (n = 49) being prescribed two or
more antidepressants (Table 3). The most common antide-
pressant combinations included desvenlafaxine (SNRI) or

Table 1 Cohort demographics Demographic

Mean + SD (range),
or n (% of partici-
pants)

Age, years
Sex
Male

62.5 + 14.6 (26-93)

213 (97.3%)

Diagnosis of any other psychiatric condition in addition to PTSD

Yes

Mean number per participant

199 (90.9%)
2.1 + 1.3 (0-8)

Most frequent psychiatric comorbidities

Depression
Anxiety
Alcohol use disorder

Substance use disorder

Sleep disorders (including insomnia)

171 (78.1%)
90 (41.1%)
87 (39.7%)
26 (11.9%)
22 (10.0%)

Diagnosis of non-psychiatric medical condition

Yes
Mean number per participant

212 (96.8%)
57+ 3.1 (0-17)

Most frequent non-psychiatric medical comorbidities

Chronic musculoskeletal pain
Hypertension

Sleep apnoea (including obstructive sleep apnoea)
Gastrointestinal disorders (including GORD, Barrett’s oesophagus, oesophagitis,

reflux, hiatus hernia)
Hypercholesterolaemia
Osteoarthritis
Diabetes mellitus (type 1 and 2)
Coronary heart disease

Hearing conditions (including hearing loss, tinnitus)

128 (58.4%)
96 (43.8%)
83 (37.9%)
77 (35.2%)

75 (34.2%)
54 (24.7%)
53 (24.2%)
45 (20.5%)
44 (20.1%)

GORD gastro-oesophageal reflux disease, PTSD post-traumatic stress disorder, SD standard deviation
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Table 2 Description of the
cohort in relation to medication
polypharmacy

Mean + SD, or n (%
of participants)

General polypharmacy
Psychotropic polypharmacy
Sedative polypharmacy

Number of total medications per participant
Number of psychotropic medications per participant

Number of sedative medications per participant

168 (76.7%)
175 (79.9%)
165 (75.3%)
8.9 + 5.3 (range 0-35)
3.2 + 2.0 (range 0-10)
3.0 + 2.0 (range 0-10)

Top five drug classes (excluding psychotropic medications)

Vitamins and supplements
Lipid-modifying agent
Proton pump inhibitor
Anti-thrombotic agent
Beta-blocker

120 (54.8%)
116 (53.0%)
103 (47.0%)
89 (40.6%)
50 (22.8%)

General polypharmacy defined as > 5 medications overall, psychotropic and sedative polypharmacy
defined as > 2 of these types of medications

SD standard deviation

venlafaxine (SNRI) with mirtazapine (atypical antidepres-
sant) [n = 20 patients]. Agomelatine (atypical antidepres-
sant) was included in nine of the 24 different antidepressant
class combinations (n = 13 patients). The three selective ser-
otonin reuptake inhibitors most commonly recommended for
first-line pharmaceutical management of PTSD (fluoxetine,
sertraline and paroxetine) are seen in five of the 24 different
antidepressant class combinations (n = 5 patients) (Table S2
of the ESM). The level of within-class polypharmacy noted
with antidepressants can provide some indication about the
responsiveness of the patient to recommended guideline
approaches for the pharmaceutical management of PTSD.

Drug Burden Index scores in this population ranged from
0 to 8.2, with 93.6% taking at least one DBI-associated med-
ication (Table 4). In the adjusted weighted multiple linear
regression analysis, DBI was significantly associated with
sex, total number of medications and total number of psy-
chotropic medications (Table S3 of the ESM).

Logistic regression analyses showed that age, and total
number of medications were significantly associated with
psychotropic polypharmacy. For each unit increase in age
(years), the odds of psychotropic polypharmacy decrease
by 6%, and for each additional medication prescribed in this
cohort, the odds of psychotropic polypharmacy increase by
51% (Table S4 of the ESM). It was also shown that the total
number of non-psychiatric medical conditions was sig-
nificantly associated with general polypharmacy. For each
additional non-psychiatric medical condition reported, the
odds of general polypharmacy increase by 59% (Table S5 of
the ESM). Logistic regression analyses also showed that for
each unit increase in age (years), the odds of sedative poly-
pharmacy decrease by 4%, and for each additional medicine

prescribed in this cohort, the odds of sedative polypharmacy
increased by 49% (Table S6 of the ESM).

According to MIMS classifications, 50 patients (22.8%)
were taking one or more combinations of drugs that could
have resulted in a clinically significant drug—drug interac-
tion. The total incidence of potential drug—drug interactions
in the cohort was 77 drug combinations.

5 Discussion

In this cohort of 219 ADF veterans admitted to an inpa-
tient mental health facility for the management of PTSD,
there was a high prevalence of psychotropic polypharmacy
(79.9%). This is over three and a half times that of the gen-
eral population (22.6%) [9] and almost two and a half times
more than a previously studied population of Australian
Vietnam veterans with PTSD (33.1%) [25]. Greater than
three quarters of veterans in this study were taking five or
more medications of all classes, and over three quarters were
taking two or more medications with sedative effects. More
than two thirds had a high DBI. These results highlight the
challenges encountered by prescribing clinicians in manag-
ing this complex patient population (who commonly pre-
sent with numerous psychological and physical comorbidi-
ties requiring pharmaceutical interventions), and illustrate
the risks of adverse drug-related complications that these
patients are exposed to. Previously, Theal et al. noted that,
in a population of community-dwelling Vietnam veterans
with PTSD, psychotropic polypharmacy was associated
with increased PTSD severity, comorbid major depressive
disorder and increased suicide risk [25]. Although we were
unable to determine the severity of PTSD, the higher rates of
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Table 4 Drug Burden Index (DBI) within the cohort

DBI n=219
Range 0-8.2
Median (IQR) 1.3 (0.7-2.2)
Categories, n (%)

None (DBI = 0) 14 (6.4)
Low (0 <DBI< 1) 60 (27.4)
High (DBI > 1) 145 (66.2)

IOR interquartile range

psychotropic polypharmacy reported in this population may
be due to more severe levels of PTSD that require admission
to a mental health facility for acute management, more com-
plex psychopathology, possible unresponsiveness to conven-
tional first-line approaches to management such as cognitive
behavioural therapy, and high levels of comorbid depression.

Antidepressants were the most common medications
involved in psychotropic polypharmacy class combinations.
Opioids were the second most common, possibly owing to
the study population manifesting high rates of comorbid
chronic musculoskeletal pain (58.4%). In a population of
community-dwelling Australian Vietnam veterans with
PTSD, antidepressants were also the most common medi-
cation in polypharmacy combinations but to a lesser degree
[25]. This prescribing pattern in veterans differs from the
general Australian population, in which antiepileptics and
atypical antipsychotics are the most common medications
involved in psychotropic polypharmacy combinations [9].
Additionally, the prescribing prevalence of benzodiazepines
and opioids in this study is higher than that reported for
veterans with PTSD in the USA. Bernardy and colleagues
reported US figures in excess of 30% for benzodiazepines
or opioids individually and nearly 16% in combination [17],
whilst our results reported 47% and 35.6%, respectively, and
21% in combination.

Anxiolytics (including benzodiazepines) were the most
commonly prescribed psychotropic medication with antide-
pressants (43.8%). They were also prescribed with opioids
in over a fifth of the population. The use of benzodiazepines
is not recommended by the Veterans Affairs Department of
Defence for the primary treatment of PTSD [21], nor does
it recommend them as augmentation therapy, owing to the
lack of evidence for effectiveness and because risks out-
weigh potential benefits. The US guidelines also recom-
mend avoidance of concurrent prescribing of opioids and
specifically benzodiazepines based on established adverse
risks such as respiratory depression, subsequently associ-
ated with overdose deaths, altered mental states, and pos-
tural stability associated with falls and fractures in those
aged over 65 years [32]. Benzodiazepine use is associated
with tolerance and dependence, thus it can be difficult to

discontinue these medications because of significant with-
drawal symptoms [33]. Benzodiazepines are also contrain-
dicated in patients with a history of traumatic brain injury,
sleep apnoea, chronic obstructive pulmonary disorder or
substance abuse disorder [34]. In this cohort, 68.4% of
participants with one or more of these conditions had been
prescribed benzodiazepines. The increased prescription of
benzodiazepines in an inpatient sample is not unexpected
given elevated symptom acuity and the drugs’ sedating and
short-term anxiolytic effects; however, the above comorbid
conditions are prevalent in our inpatient sample, and the
cohort had an average age above 60 years, raising questions
about prescribing practice. Despite the existing recommen-
dations against their use in PTSD, benzodiazepines are still
widely prescribed off-label for PTSD, other mental health
conditions and chronic pain [35]. This common practice has
been reported in up to 30-74% of cases of patients with
PTSD, with advocates arguing that the effective sympto-
matic management with benzodiazepines for the anxiety and
insomnia associated with PTSD makes them necessary for
treatment-resistant patients with severe symptoms. However,
these short-term benefits are at the cost of prolonging and
worsening other features of PTSD in the long term [34], and
reducing the efficacy of cognitive behavioural therapy, the
current gold-standard treatment for PTSD [20]. The propor-
tion of participants prescribed anxiolytics with opioids is
also not unexpected, considering the prevalence of chronic
pain in this population- 36 participants with chronic pain
(28%) were taking this combination. Associations between
psychotropic medication use and prescription opioid use
have been described previously [36, 37]. Nevertheless, it
is concerning, as concurrent use of opioids and benzodiaz-
epines increases the risk of falls/fractures and emergency
department visits [37].

Combination antidepressant therapy or augmentation of
antidepressants with second-generation antipsychotics have
become accepted strategies in the management of treatment-
resistant depression [38, 39], and the US Food and Drug
Administration has approved the use of one of four second-
generation antipsychotics (aripiprazole, quetiapine, olan-
zapine plus fluoxetine, and brexpiprazole) for augmented or
adjunctive treatment of depressed adults who do not respond
adequately to antidepressants alone. In our cohort, over one
fifth were taking two or more antidepressants, suggesting
higher rates of difficult-to-treat depressive symptoms. How-
ever, taking multiple serotonergic antidepressants conveys a
theoretical risk of serotonin toxicity, and this risk is elevated
further when other medications that affect the serotonin sys-
tem are also added (e.g. tramadol, tapentadol, cyprohepta-
dine or pseudoephedrine) [40]. Almost a third of this popu-
lation were prescribed antipsychotics with antidepressants,
which again suggests higher rates of difficult-to-treat depres-
sive symptoms in this population with PTSD.
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To further illustrate the degree of risk of functional
impairment from medications with anticholinergic and
sedative effects, we calculated the DBI. Higher DBI has
been associated with physical function impairment, hos-
pitalisation, frailty and mortality in older adults [28], and
each unit increase of DBI has a negative effect on physical
function similar to that of three additional physical morbidi-
ties [28]. In our cohort, over 90% of patients were exposed
to a DBI-associated medication, which is higher than the
prevalence rates of up to 83% reported in other Australian
and international studies of older people in different settings
[27, 41-43]. Of note, the most frequently prescribed classes
of medications in this cohort (antidepressants, anxiolytics
including benzodiazepines, opioids and antipsychotics)
all have the potential for both anticholinergic and sedative
effects and are included in the calculation of the DBI.

In this population, the odds of psychotropic polyphar-
macy increased significantly with every additional medi-
cation prescribed. The occurrence of psychotropic polyp-
harmacy in PTSD can be unavoidable in people who are
treatment resistant and present with numerous comorbid
psychiatric conditions. For example, the augmentation
of antidepressants with benzodiazepines is recognised as
appropriate treatment in acute inpatient management of
comorbid depression, anxiety, and insomnia or other sleep
disorders in people not responsive to first-line approaches.
One US study investigating trends of psychotropic polyphar-
macy in adults with depressive disorders was able to justify
53.9% of between-class psychotropic prescriptions on the
basis of treatment of psychiatric comorbidities [44]. How-
ever, it is when this medication regime continues beyond
a hospital stay and/or becomes long term where problems
can occur. Psychiatric comorbid conditions are common in
our cohort, highlighting the challenges faced when deliv-
ering evidence-based treatments to veteran populations,
particularly when there is little guidance to support clinical
decision making when patients with PTSD have an atypical
and/or complex presentation, do not respond to first-line or
second-line treatments for psychosocial problems, or expe-
rience other physical comorbidities [45]. In our cohort, the
total number of non-psychiatric medical comorbidities also
significantly increased the odds of general polypharmacy.

A conceptual framework developed by Phoenix Australia
to guide the implementation of best practice in services for
veterans with PTSD acknowledges the paucity of guidance
available to clinicians when best managing comorbid condi-
tions, and the challenges in coordinating care [46]. It empha-
sises the importance of veterans’ mental health service sys-
tems having the best possible care coordination models in
place to facilitate communication between providers, veter-
ans and their families. At a more individual level, approaches
to addressing these issues may include prescribers taking
advantage of the use of programmes such as electronic
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real-time prescription monitoring and national electronic
health records. The Australian Government Department of
Health provides a webpage (National Real Time Prescrip-
tion Monitoring) [47] with information for doctors and phar-
macists about a patient’s history and the use of controlled
medications when they are considering prescribing or dis-
pensing these medicines. A home medicines review by an
accredited pharmacist [48] can assist in minimising adverse
medicine events by helping people to better understand and
manage their medicines. This may also prompt prescribers
to de-prescribe medications no longer effective or neces-
sary. Recently, the Pharmacy Programs Administrator Pro-
gram Rules were updated to allow hospital-based medical
practitioners to refer patients to an accredited pharmacist
for a home medicines review [49], which is an ideal initia-
tive for specialists to help regulate polypharmacy in their
veteran PTSD population. The development and distribution
of simple resources (such as pocket cards) to primary care
providers for pharmacological management of PTSD with
other comorbid conditions may be helpful [50]. Obtaining
a thorough medical history by the provider before a new
drug prescription is essential to make appropriate manage-
ment decisions, and the use of educational resources, such
as the Beers Criteria would assist in appropriate medication
prescription choices in older adults [51]. Additionally, more
emphasis should be placed on implementing and persevering
with non-pharmacological interventions such as psychoso-
cial interventions and physical exercise.

This is the first study, to our knowledge, reporting the
prevalence of general, psychotropic and sedative polyphar-
macy in a hospitalised sample of Australian veterans with
PTSD. It highlights a readily modifiable clinical issue that
can affect potential morbidity and mortality amongst inpa-
tient veteran populations with PTSD and related comorbidi-
ties (and by extension, broader inpatient and outpatient pop-
ulations in the veteran and general population). In addition to
describing the prevalence of general, psychotropic and seda-
tive polypharmacy in this population, we have attempted to
quantify the potential for risk of functional impairment, hos-
pitalisation and mortality by using an established measure
(the DBI), which is readily available to clinicians as a clini-
cal risk assessment tool [30]. By recognising the cumulative
exposure of a patient to medications that could contribute
to the individual’s functional impairment, the clinician can
weigh the associated risks against the potential benefits of
the medications and prescribing can be optimised to mini-
mise drug-related functional impairment.

There are a number of study limitations to consider in the
interpretation of these results. This medical record review
is a snapshot of the medications reported on admission to a
mental health facility, and we did not document treatment
health outcomes or adverse event rates. The number of pos-
sible drug—drug interactions was calculated using an online
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drug interaction checking software; however, as these were
retrospective data, we were unable to definitively determine
if patients actually experienced a clinically meaningful
drug—drug interaction. We extracted inpatient admission
data from paper charts only, which lacked some details
regarding duration and indication of drug therapy (because
of the quality of the admission notes) and did not access
other electronic sources, thus we may have under-reported
total medication usage. Information is lacking on the num-
ber of prescribers involved in treating these patients, or
whether there is a single clinician responsible for overseeing
the patient’s medication regime. As not all indications for
the prescription of each medication were evident, we can-
not definitively determine prescribing appropriateness. Our
comments on the use of drug combinations are based on the
available literature; however, we understand that real-world
prescribing can often be innovative and based on appropri-
ate clinical grounds for an individual patient but has not yet
established an evidence base.

6 Conclusions

This cohort of ADF veterans admitted to a mental health
facility for the treatment of PTSD had a high prevalence of
general, psychotropic and sedative polypharmacy, and were
at high risk for drug-related serious adverse events. These
findings highlight the necessity of ongoing caution around
polypharmacy and potentially inappropriate drug combina-
tions, particularly in the veteran population with comorbid
psychiatric and physical conditions. Increasing awareness of
the potential consequences of psychotropic polypharmacy,
regular monitoring of medications by clinicians, pharma-
cists and other relevant health professionals, and improved
communication between prescribers is required. Given
the current focus on Australian veteran suicide rates, and
the finding in US veterans that the risk of fatal accidental
medication-related self-poisoning outstrips that of veteran
suicide, we suggest the issue of polypharmacy, a more read-
ily modifiable action, be addressed in a more comprehensive
manner.
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