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My motivation to carry a uniform and to work for the Armed Forces as 
well as my motivation to research psychotropic medication use in these 

Armed Forces

The parliament of the Netherlands sends Dutch soldiers around the world to 
protect and promote international laws and stability. During these missions, 
our countrymen work under circumstances that demand a great amount of 
body and soul. In my opinion, these men and women who are committed to 

protecting universal core values of equality, justice and safety   throughout the 
world deserve the best care. As a military pharmacist, I contribute to this care.

At the same time, during my daily routine as a military pharmacist, I 
recognize the struggle of military patients with mental health problems and 
the appurtenant use of psychotropic medication in their search to find the 

right medicine in the right dose to treat their mental health problems. In my 
attempt to help these patients, I come across great gaps in knowledge of the 
pharmacological treatment of military patients with mental health problems. 
With the research performed in this thesis, I hope to contribute to increasing 

the knowledge in this field.
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CHAPTER 1
General Introduction

Author’s contribution: The idea and set-up of the general introduction are by DKJ, 
she conducted the short literature search and wrote the general introduction. 
During the whole process she asked for and implemented input and feedback from 
her PhD supervisors.



10



11

General Introduction

GENERAL INTRODUCTION

The military patient is the same as every other patient in many ways, yet, at the 
same time, this patient is also very different from other patients due to the context 
that they live and work in. The Armed Forces are a world in itself. Therefore, in this 
introduction, the context of military life is outlined via aspects of military selection, 
training and deployment to better illustrate the career and identity of the Dutch 
soldier. Next, short insight is given on the risk of the development of mental health 
problems and psychiatric disorders related to the military job, such as posttraumatic 
stress disorder (PTSD). Also, the pharmacological treatment options for PTSD 
are discussed. Last, an overview of how the military healthcare system works is 
included, which declares, in anticipation of the research done in this thesis, why it is 
possible to perform the studies in this group of patients, followed by the objectives 
and the outline of this thesis.

In this thesis soldiers are sometimes referred to as he, as it promotes the readability 
of the thesis. It is not to exclude the female soldiers, although they are a minority 
in the Dutch Armed Forces (approximately 9% are female).

THE MILITARY CAREER: A JOB WITH RISKS

Working for the Armed Forces
The military population comprises a group of young, motivated persons, mostly men 
(> 90%), who are highly skilled and physically strong.1 All soldiers wear a uniform, 
and work according to tightly trained drills. Working for the Armed Forces is a life 
choice for many, but to enter, a recruit has to pass the initial selection (Table 1). 
Only those who pass both psychological and physical selection stages are offered 
a position.2 Depending on their pre-educational level, the recruits can be trained 
to start as soldiers, non-commissioned officers or officers, resulting in jobs that 
form the executive, direct management and middle and higher leadership levels.

Table 1. Armed Forces examinations during selection.3

Psychological Physical and medical examination

Psychological capacity Audiometric and optometric tests

Social functioning Electrocardiogram

(Self) discipline Biometric and orthopaedic examination

Leadership Lung capacity test

Communication skills Laboratory tests on urine

Employability Dental examination

Performance orientation General physical examination

Motivation Sports test

1
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A typical military career starts with initial military training and professional training 
specific for the future position and is followed by further function-specific training 
during the first placement. The objectives of this training are to endow cadets with 
the necessary expertise and to transform the cadets into true professionals. During 
this period, the life of the soldier changes from the life they knew into community 
life, with discipline, emphasized hierarchical order and rules of public and private 
behaviour.4 A fully incorporated soldier is ready to prepare for a first tour of 
deployment, which starts with mission-specific training. After deployment, soldiers 
return to their original placement, recover from the mission and start training for 
their next deployment.5 In general, every soldier, independent of his rank, will 
change position every three to five years, and the routine of training, preparing 
for deployment and recovery repeats itself every time (Figure 1). Also, during their 
military careers, soldiers can obtain higher positions based on working experience, 
skills and open positions. In the end, the soldier leaves the Armed Forces. Some 
leave after a fixed period of time, while others stay in the Armed Forces until their 
retirement. On average, a Dutch soldier completes 11 years of service.1

Figure 1. Timeline of a typical military career.

Deployments over the years
The Netherlands collaborates with three different international organizations, 
the United Nations (UN), the North Atlantic Treaty Organization (NATO) and the 
European Union (EU), who act in three types of missions: observer missions, 
peacekeeping missions and peace-enforcing missions (Table 2). Since World War 
II, this has led to 123 finished missions6 and 15 current missions7 across the world. 
During these missions, approximately 6,300 Dutch soldiers have lost their lives. 
The majority of them, around 6,200, lost their lives during the colonial wars in the 
Dutch East Indies (1947-1949) and New Guinea (1950-1962) and the Korean War 
(1950-1955). Although the nature of the wars in which Dutch soldiers participated 
changed over time, approximately 65 Dutch soldiers lost their lives from the late 
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1970s to the present, during the more recent wars in Lebanon (1979-1985), former 
Yugoslavia (1992-1995), Iraq (2003-2012), Afghanistan (2002-2011), Mali (2014-2019), 
and other recent wars. The number of fatalities includes all Dutch soldiers who 
were killed or died as a result of illness or suicide during the mission. The number 
of injured soldiers is a multiple of this number. The badge for injured soldiers has 
been handed out to 667 soldiers that were deployed from the war in Lebanon to 
now.8 This number is an underestimation of the actual number of injuries, because 
veterans must apply for this badge, and not all veterans are willing or able to do that.

Table 2. Explanation of mission types.9

Observer missions
An observer mission is a military mission that is carried out by unarmed military personnel. These 
unarmed soldiers monitor whether the formerly belligerent parties in a former conflict area are 
observing the terms of the peace agreement and the cease-fire.

Peacekeeping missions
During peacekeeping missions, military personnel are deployed to separate the belligerent parties, 
while assuming a passive role. The aim is to win time for a military or political solution. The soldiers 
work with local authorities and humanitarian aid workers. Military personnel are only permitted to use 
force when acting in self-defence.

Peace enforcement mission
During a peace enforcement mission, military personnel are permitted to use force in the interests 
of ending the conflict. A peace enforcement mission is not a long-term solution. Peace enforcement 
missions are combined with reconstruction programmes or full peace agreements.

Several recent wars had a great impact on the Dutch Armed Forces and Dutch 
society. For example, during the war in Lebanon (United Nations Interim Force in 
Lebanon), soldiers claimed to be poorly prepared.6 The Dutch soldiers had the task 
of observing and watching developments. However, they were not prepared for 
confrontation with shelling, intimidation and exposure to combat-related violence. 
The fall of Srebrenica in former Yugoslavia (United Nations Protection Force) was a 
pivotal event for the very young and inexperienced conscripted soldiers, for whom 
the scars are still present.

Conscription for the Armed Forces was suspended in 1994: the Armed Forces have 
consisted only of professional soldiers since then. The strength of the professional 
Armed Forces was first tested during the wars in Iraq and Afghanistan (Operation 
Enduring Freedom/International Security Assistance Force). These wars became 
known as wars with a high spectrum of violence. Although the Dutch soldiers carried 
the nickname ‘the lucky Dutch’ (for a long time during the war in Afghanistan, there 
were no Dutch casualties), soldiers were exposed to a great range and number of 
combat-related stressors10 due to attacks, so-called ‘troops in contact’, and, later, 
improvised explosive devices alongside roads. In six years, 26 Dutch soldiers died, 
and over six times as many were wounded by war violence in Afghanistan.11

1
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RISK OF PSYCHIATRIC DISORDERS

Although most soldiers endorse several positive deployment experiences, such 
as the confidence about remaining healthy, pride in accomplishments, increased 
confidence, improved unit cohesion and experiencing a positive life effect,12 the 
military job is associated with an elevated risk of the development of psychiatric 
disorders in Dutch soldiers13–15 and in soldiers of NATO partners.16–29 Soldiers that 
have been deployed on combat or peacekeeping missions have a high risk of 
developing major depressive disorder (MDD), general anxiety disorder (GAD) or 
PTSD. They also have an increased risk of the development of drug and alcohol abuse 
and other psychiatric disorders.16–20,22,25,27–29 These disorders have a great impact 
on daily life because of symptoms like extreme sadness, fatigue and irritability, 
excessive anxiety, difficulty sleeping and impulsive or self-destructive behaviour.30

There is a great variety of traumatic events to which a soldier can be exposed, 
with differences in nature, intensity and frequency of the events.31,32 The lifetime 
prevalence of PTSD in the general population in the Netherlands is 7.5%, and, the 
lifetime prevalence of traumatic events in the same population is almost 81%.33 
For soldiers on deployment, the exposure to combat-related stressors that are 
potentially traumatic is close to 100%; also, soldiers experience multiple potentially 
traumatic events. For example, the Dutch soldiers in Afghanistan were exposed to 
enemy fire (62%), people suffering (59%), people being wounded (47%), colleagues 
being injured or killed (45%), incoming fire (39%), death (37%), rejection by locals 
(34%), personal danger (30%), others being injured or killed (20%), hearing people 
scream (20%) and other potentially traumatic events.14 Six months after deployment, 
this particular group of soldiers had a prevalence of PTSD symptoms of 9%.14

Most soldiers experience a so-called ‘normal’ stress reaction during and shortly 
after a potentially traumatic event. However, approximately 5% of the soldiers that 
experience such an event remain much more alert than before, and some are no 
longer motivated to go on patrol. This high alertness can evolve into PTSD with 
symptom clusters that are known as 1) intrusions – memories of the trauma or 
‘flashbacks’ that occur unexpectedly, including nightmares and physical reactions; 2) 
avoidance – avoiding people, places, thoughts or activities that bring back memories 
of the trauma, including self-medicating by abusing alcohol or other drugs; 3) 
negative alterations in cognition and mood; and 4) hyperarousal – feeling on guard 
or irritable or having sleep problems and difficulty concentrating.30 Often, these 
symptoms need treatment, as the soldier experiences great distress from their 
PTSD.
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THE PHARMACOTHERAPY DILEMMA IN THE ARMED FORCES

Psychotropic medication use and military patients
Adequate treatment of psychiatric disorders, such as PTSD, is important, and 
psychotropic medication plays an important role in the treatment of these disorders. 
Psychotropic medication is prescribed by a specialist (general practitioner or 
psychiatrist) and is provided by a pharmacist. The treatment of psychiatric disorders 
is complex, and medication in this treatment, for PTSD, MDD or GAD, for example, 
is not always effective.34–36 Nevertheless, for MDD and GAD, multidisciplinary 
treatment guidelines, supported by an extensive amount of research, provide 
layered information and treatment options for different stages of these psychiatric 
disorders.37,38 For PTSD, however, the amount of research is far less extensive, and 
treatment guidelines are, therefore, more limited concerning evidence-based 
treatment options.39 Ultimately, the multidisciplinary clinical practice guideline for 
the management of PTSD published by the Veterans Affairs of the Department of 
Defense recommends against most pharmacological intervention for the treatment 
of veterans with PTSD.39 Nevertheless, with a modest number of clinical trials, 
several clinical observational studies and various studies on potential theoretical 
targets for therapy, a wide range of medicines could be used in the treatment of 
PTSD.40–42 The pharmacological treatment options for PTSD are less well known 
than, for instance, the treatment options for MDD and GAD and are, therefore, 
discussed below.

Pharmaceutical options for the treatment of PTSD
Although trauma-focused psychotherapy is the core of the treatment of PTSD, 
several pharmacological agents can be used in the treatment of different symptoms 
of the PTSD patient (Table 3). Selective serotonin reuptake inhibitors (SSRIs), tricyclic 
antidepressants and new antidepressants, mirtazepin, trazodone, venlafaxine and 
duloxetine, are used off-label (sertraline and paroxetine on-label) to treat fear, 
irritability and emotional dysregulation in people suffering from PTSD.43–46 Mood 
stabilizers (carbamazepine, lithium, gabapentin, valproic acid, vigabatrin, tiagabine, 
pregabalin and levetiracetam) are used as additional therapy for comorbid emotional 
dysregulation in PTSD.47 The anticonvulsants lamotrigine and topiramate are found 
to have a significant positive effect in therapy-resistant PTSD.47 Antipsychotic agents 
seem to be more effective in controlling irritability, hyper-arousal, flashbacks, 
increased startle response and nightmares as well as the dopaminergic dysfunction 
causing psychotic symptoms seen in PTSD patients.48 Olanzapine, risperidone, 
quetiapine and aripiprazole are suitable as additions to SSRI treatment of PTSD 
for core symptoms like arousal (risperidone) and comorbid depressive symptoms 
(olanzapine).47 Anxiolytic drugs (benzodiazepines like alprazolam and lorazepam) 
are only to be used very briefly if at all. Although benzodiazepines have been used 

1
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often in first-line treatment of PTSD,49 new results show benzodiazepines to be 
counterproductive in the treatment of PTSD.50,51

Propranolol, a non-selective beta-adrenergic blocker, can lower levels of reactivity 
when administered directly after trauma and possibly leads to drug inhibition of 
memory consolidation. Prazosin might be considered as an adjunctive medication 
to target specific sleep-related disturbances in PTSD patients.47

Table 3. Pharmacotherapy recommendations for PTSD in different treatment guidelines.55

Recommendation APA, 201752 ISTSS, 201853 NICE, 201854 VA/DOD, 201739

Strong for Fluoxetine, 
paroxetine, 
sertraline, 
venlafaxine

Moderate for Fluoxetine, 
paroxetine, 
sertraline, 
venlafaxine

SSRIs (such 
as sertraline), 
venlafaxine, 
Antipsychotics, 
such as 
risperidone

Nefazodone, 
imipramine, 
phenelzine

Low for Fluoxetine, 
paroxetine, 
sertraline, 
venlafaxine

Emerging quetiapine

Moderate against Amitriptyline, 
citalopram, 
lamotrigine, 
olanzapine, 
quetiapine (and 
other atypical 
antipsychotics), 
prazosin, topiramate

Strongest against Benzodiazepines, 
cannabis, 
D-cycloserine, 
divalproex, 
guanfacine, 
hydrocortisone, 
ketamine, 
risperidone, 
tiagabine
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Table 3. Continued

Recommendation APA, 201752 ISTSS, 201853 NICE, 201854 VA/DOD, 201739

Insufficient Risperidone, 
topiramate

Amitriptyline, 
Brofaromine, 
divalproex, 
ganaxolone, 
imipramine, 
ketamine, 
lamotrigine, 
mirtazapine, 
neurokinin-1 
antagonist, 
olanzapine, 
phenelzine, 
tiagabine, 
topiramate

Bupropion, 
buspirone, 
cyproheptadine, 
desipramine, 
desvenlafaxine, 
doxepin d-serine, 
duloxetine, 
escitalopram, 
eszopiclone, 
fluvoxamine, 
hydroxyzine, 
levomilnacipran, 
mirtazapine, 
nortriptyline, 
trazodone, 
vilazodone, 
vortioxetine, 
zaleplon, zolpidem

RESEARCH ON PSYCHOTROPIC MEDICATION USE IN THE ARMED 
FORCES

The military healthcare system
The Armed Forces have their own unique integrated healthcare system which 
includes general practitioner care, hospital care, occupational health care, mental 
health care, pharmaceutical care and care during deployments. All Dutch soldiers 
are treated within the military healthcare system, and all prescribed medication 
is dispensed within this system. Therefore, all medication is distributed within the 
military healthcare system. It is within this healthcare system that military patients 
with mental health issues seek their care. This provides a unique opportunity to 
study psychotropic medication use in the Armed Forces and to gain more knowledge 
on the use of this medication in relation to deployments.

As mentioned earlier, it is already known that soldiers have an increased risk 
of developing psychiatric disorders as a result of deployment and exposure to 
potentially traumatic events. The literature demonstrates that veterans report more 
complaints and seek more help to improve their mental health. However, little is 
known about psychotropic medication use in this particular population and whether 
these psychotropics are prescribed for deployment-related complaints or not. Only 
a few studies are published in which the increased use of psychotropic medication 
supports the increase in psychiatric disease in the Armed Forces.23,56–58

1
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OBJECTIVES OF THE THESIS

These are the main goals of this thesis:

1. To evaluate patterns of psychotropic medication use in the Dutch Armed Forces 
population

2. To evaluate psychopharmacological treatment after (combat-related) trauma in 
Armed Forces veterans and intensive care unit (ICU) survivors

OUTLINE OF THE THESIS

The research in this thesis contributes to the knowledge on how psychotropic 
medication is being used in the Armed Forces. Chapter 2 includes three studies 
exploring the course of the use of psychotropic medication over the years in the 
Armed Forces. In Chapter 2.1, the prevalence of psychotropic medication use 
among Dutch soldiers is displayed for an entire decade. Also, a comparison is 
made with the general population to explore whether these prevalence numbers 
are high or not. Chapter 2.2 focusses on the use of the most prescribed type of 
psychotropic medication, antidepressants, and its discontinuation rates. Chapter 
2.3 takes a closer look at erectile dysfunction, a common side effect of most 
psychotropic mediation. This study reveals information on the association between 
pharmacological treatment of this side effect and age.

Chapter 3 includes four studies that focus on pharmacological treatment after 
exposure to potentially traumatic events. In Chapter 3.1, the potential association 
between the use of psychotropic medication and military deployment on combat 
and/or peacekeeping missions is studied. Several determinants, such as age, 
military rank, number of deployments and cumulative deployment time, are 
taken into account. Chapter 3.2 provides an overview of the pharmaceutical 
treatment prescribed to a group of veterans suffering from PTSD, who also receive 
psychotherapy in two specialized PTSD treatment centres. Chapter 3.3 describes the 
experiences of a group of veterans with PTSD with a new pharmaceutical substance, 
medical cannabis. In the form of a focus group discussion, the veterans elaborate 
on considerations during the start, the difficulty of finding the correct dose and 
stigma. In Chapter 3.4, the focus is on another group of traumatized individuals. 
In this study, ICU survivors are questioned one year after discharge on whether 
they display symptoms of depression, anxiety and/or PTSD and whether they 
are receiving pharmacological treatment with psychotropic medication for their 
complaints.
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Finally, in Chapter 4, the results of these studies are discussed in a broader context. 
Possible military factors that drive study results are discussed as well as the options 
for research in the Armed Forces. Last, implications for research and clinical practice 
are considered. 1
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ABSTRACT

Introduction: The Armed Forces work under high pressure and in stressful 
environments and it is well-known that being in the military is a risk factor for 
psychiatric problems. However it remains unknown how prevalent psychotropic 
medication use is in military personnel. 

Objective: To assess prevalence of psychotropic medication use in Dutch military 
personnel and compare to the Dutch general population. 

Methods: Data was obtained from the military pharmacy. From 2003 to 2012 the 
year-prevalence of psychotropic medication use was calculated from the number of 
distributed psychotropic medications and the number of Dutch military personnel. 
For the year 2011 the year-prevalence of psychotropic medication use in the military 
was compared to that of the Dutch general population. 

Results: The year-prevalence of psychotropic medication use increased by 55%, 
from 1.64% in 2003 to 2.54% in 2012 in Dutch military personnel. An increase is seen 
in the number of users of psychotropic medication. Also the use of antidepressants 
and ADHD medication increased. 

Conclusion: Over the last decade there has been a 1.5-fold increase in psychotropic 
medication dispensed to Dutch military personnel. However, Dutch military 
personnel were significantly less likely to use psychotropic medications compared 
to the Dutch general population.
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INTRODUCTION

Military personnel consists of mostly young, physically healthy males, for which 
psychiatric health is of critical importance due to the potentially negative impact 
on functioning1–12. For this reason, recruits are tested physically, medically, and 
mentally prior to enrolment in the army in order to select a group of employees 
capable of dealing with exposure to traumatic and stressful events13. However, being 
in the military has been identified as a risk factor for psychiatric problems such as 
posttraumatic stress disorder, depression, generalized anxiety disorder, and panic 
disorder12. It is largely unknown whether an increased risk of psychiatric problems 
is also reflected in use of psychotropic medication in military personnel.

Use of psychotropic medication are an indication of diagnosed psychiatric problems. 
Furthermore, psychotropic medication use may influence military activities, because 
of their impact on performance of daily activities such as operating a motor vehicle14.

Over the last 20 years, psychotropic medication use has increased in the general 
population. This is due to both increased acceptance of pharmacological treatment of 
psychiatric diseases as well as increased availability of psychotropic medications15–17. 
It is unknown whether the increase in psychotropic medication use in the general 
population is also seen in the military population.

The objective of this study was to assess the prevalence of dispensed prescriptions 
of psychotropic medication in Dutch military personnel in the years 2003 to 2012 
and to compare the prevalence of psychotropic medication use in the military 
population to that in the Dutch general population.

2.1
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METHODS

Study population
All Dutch military personnel employed by the Netherlands Ministry of Defence in 
the years 2003 through 2012 were included in this study. The Netherlands Ministry 
of Defence employs 45,000 military personnel and is comprised of the Central Staff, 
the Royal Netherlands Army, the Royal Netherlands Air Force, the Royal Netherlands 
Navy, the Royal Netherlands Military Police, and supporting elements. Data on 
the number of military personnel at each time point was provided by the Human 
Resource Department of the Ministry of Defence. The Dutch general population 
was selected as the control group.

Data collection
Dutch military personnel are treated within the military healthcare system paid 
for by mandatory healthcare insurance. Therefore, all medication is distributed 
within the military healthcare system. Psychotropic medication is distributed by the 
military pharmacy at the central military hospital in Utrecht. Drug-dispensing data 
were obtained from the pharmacy information system. Psychotropic medication use 
by the total number of Dutch military personnel was evaluated from 2003 to 2012. 
Information about dispensed medication included patient data (anonymous ID, 
gender, year of birth), drug dispensed, dispensing date, number of units dispensed, 
and prescribed daily dose.

Data on psychotropic medication prescriptions dispensed to the Dutch general 
population were collected from the open source database StatLine, the electronic 
database of Statistics Netherlands18. This database contains data on all medications 
prescribed by general practitioners and specialists and dispensed by pharmacists, 
general practitioners, and other outlets, as well as reimbursement under the health 
care insurance act.

Psychotropic medications were identified using the anatomical therapeutic 
chemical classification system (ATC). Medications included anti-epileptics (N03), 
antipsychotics (N05A not N05AN), benzodiazepines (N05B or N05C not N05CH), 
antidepressants (N06A), ADHD medication (N06B), and lithium (N05AN).

Data analysis
Individuals were considered to be using psychotropic medication if they were 
dispensed at least one prescription of psychotropic medication that year. The 
proportion of military personnel using one or more psychotropic medications in 
a year was calculated by dividing the number of users each year by the military 
population size of the corresponding year.
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Dutch military personnel were then stratified by gender in 5-year age groups, which 
is the smallest interval for age groups in the StatLine open source databank. Use of 
psychotropic medication was assessed as year-prevalence per calendar year. The 
year-prevalence in military personnel, stratified for gender and 5-year age groups, 
was compared to the general population for 2011, which was the most recent data 
available in the open source database. Relative risks with 95% confidence interval 
were calculated comparing the military with the general population. Statistical 
significance was set at the p<0.05 level.

RESULTS

The total number of Dutch military personnel varied from 46,382 (8.19% female) in 
2003 to 44,094 (9.34% female) in 2012, with a maximum of 50,265 (8.75% female) in 
2005. Almost two-thirds of the population was below 40 years of age. The population 
age distribution showed two peaks, one at the age of 21 and one at the age of 
44, and above the age of 45 only 1.5-2.0% of the population was female. This age 
distribution was consistent between the years 2003 to 2012 (data not shown).

The year-prevalence of psychotropic medication prescriptions dispensed increased 
by 55%, from 1.64% to 2.54%, in Dutch military personnel between the years 2003 
and 2012 (Figure 1). In addition, the number of personnel using more than one type 
of psychotropic medication increased by 110% (from 2.05% to 4.31%).

Figure 1. Year-prevalence of psychotropic medication in Dutch military personnel, number 
of users, between 2003 and 2012

2.1
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Specifically, there was a substantial increase in dispensed prescriptions of ADHD-
medication (0.4 per 1,000 persons in 2003 and 6.0 per 1,000 persons in 2012) and 
an increase in antidepressants (8.1 per 1,000 persons in 2003 and 12.9 per 1,000 
persons in 2012) (Figure 2). In contrast, psychotropic medication prescriptions 
dispensed of anti-epileptics (3.5 to 3.4 per 1,000 persons), antipsychotics (0.3 to 1.3 
per 1,000 persons), benzodiazepines (6.5 to 6.7 per 1,000 persons) and lithium (0.2 to 
0.4 per 1,000 persons) remained relatively stable between the years 2003 and 2012.

Figure 2. Year-prevalence of types of psychotropic medication between 2003 and 2012 in 
Dutch military personnel

When the year-prevalence of men and women in 5-year age groups for 2011 was 
compared, Dutch military men were significantly less likely to have been dispensed 
prescriptions of ADHD medication (RR 0.23 – 0.73), antidepressants (RR 0.20 – 0.34), 
anti-epileptics (RR 0.20 – 0.34), antipsychotics (RR 0.01 – 0.11), and benzodiazepines 
(RR 0.15 – 0.22) than the male Dutch general population (Table 1). Dutch military 
women were significantly (p<0.05) less likely to have been dispensed prescriptions 
of antidepressants (RR 0.14 – 0.36), anti-epileptics (RR 0.12 – 0.56), and antipsychotics 
(RR 0.01 – 0.18) than the female Dutch general population. Women in the military 
and in the general population had similar rates of dispensed prescriptions of ADHD 
medication (RR 0.58 – 1.58) and benzodiazepines (RR 0.40 – 1.02). The number of 
female Dutch military personnel is relatively small and for some psychotropic 
medication groups no users were found in several 5-year age groups. Overall, 
Dutch military personnel had significantly less psychotropic medication dispensed 
compared to the Dutch general population.
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DISCUSSION

This study revealed a 1.5-fold increase from 1.64% to 2.54% in the prevalence of 
psychotropic medication use in Dutch military personnel between 2003 and 2012. 
However, Dutch military personnel were significantly less likely (RR 0.01 - 0.25) to 
have been dispensed any psychotropic medication compared to the Dutch general 
population. Such results are important since use of psychotropic medication may 
adversely impact military personnel readiness for deployment, due to side effects 
of the medication and psychiatric conditions of military personnel.

The low prevalence of psychotropic medication use in Dutch military personnel use 
may be due to the selection of personnel who are less likely to suffer from psychiatric 
problems. Although Forbes et al.19 found no difference in attitude towards mental 
illness between U.K. military personnel and the general population, the culture of 
the military may attract personnel with a negative attitude towards mental illness 
who are less likely to seek support for mental health issues10. Furthermore, it is 
possible that fewer psychiatric diagnoses are being made by military doctors or 
they may be less likely to prescribe psychotropic medications after diagnosis. Lastly, 
the Dutch Ministry of Defence implemented a preventive system for psychiatric 
problems related to deployment within the military organization, including a 
program for stress prevention during deployment, a social medical team that is 
available during deployment, and care after deployment including recuperation 
time and a six-month follow-up20. Our results are in contrast with that of Sanyal et 
al., who found that 2.37% of the Canadian military personnel used antidepressants 
for major depressive episodes21. Their study population consisted of the 7.4% of the 
employees who reported a major depressive episode in the last 12 months, which 
might explain the higher number found.

The increased prevalence of psychotropic medication use in Dutch military personnel 
over time may be explained by the increase in psychotropic medication use seen 
in the general population15–17,22–25, an increase in the acceptance of pharmacological 
treatment of mental disorders, increased availability of psychotropic medications, 
or changes in the selection criteria of new military personnel. This study adds to the 
literature by assessing the prevalence of psychotropic medication use in military 
personnel over an entire decade and comparing the prevalence to the general 
population.

This study had several limitations. First, although all military personnel are obligated 
to collect their medication within the military healthcare system, it is possible to go 
to an outside pharmacy, which would lead to an underestimation of the total use 
of psychotropic medications. The proportion of healthcare use outside the military 
system is approximately 10% for the Dutch Armed Forces (data from the foundation 
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of Armed Forces healthcare insurance, not publicly available). Reasons to go outside 
the military system include acute need for care (emergency room), care that cannot 
be provided inside the military system (no specialist), and long wait lists. We have 
no reason to suspect that the percentage of leakage outside the military healthcare 
system would be higher for Dutch military personnel with psychiatric problems 
then for those with other healthcare problems. Since we used year-prevalence, the 
influence of leakage outside the military system is most likely less than 10%. Second, 
the data utilized in this study includes the number of psychotropic medications 
collected from the military pharmacy. It is unknown whether the patients who 
collected a medication actually took their medication. However, this limitation also 
applies to the control group. Finally, the indications for which any of the psychotropic 
medications were prescribed are unknown. Psychotropic medications can be used 
to treat various indications that are not always psychiatric. However, it is unlikely 
that the military population uses psychotropic medications for other indications at 
a different rate than the general population.

This study also has several strengths, the most important of which was the 
comparison of psychotropic medication use in the entire Dutch military population 
to the entire Dutch general population. Also, to the best of our knowledge this is 
the first study to show psychotropic medication use in general military personnel. 
Finally, this study revealed psychotropic medication use in large military population 
with access to routine clinical care over 10 years.

In conclusion, Dutch military personnel had significantly less psychotropic 
medication prescriptions dispensed compared to the Dutch general population. 
An increase in antidepressant and ADHD-medication prescriptions dispensed 
has previously been noted in the general population and also occurs in military 
personnel. The increase in psychotropic medication use is extremely relevant when 
considering readiness for deployment. In addition, further research is needed to 
determine the relationship between deployment and subsequent psychotropic 
medication use. The impact of underlying mental health problems and side 
effects of psychotropic medication use in this highly selective population are also 
unknown. Finally, comparing the prevalence of psychotropic medication use in the 
Dutch military population to that in military populations from other countries is an 
important step in addressing this concerning trend.

2.1
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ABSTRACT

Introduction: Soldiers have a higher risk for developing psychiatric disorders that 
require treatment; often with antidepressants. However, antidepressants as well 
as the psychiatric disorder, may influence military readiness in several ways. In the 
general population, early discontinuation of antidepressant treatment is often seen. 
It is yet unknown whether this occurs to a similar extent in soldiers. The objective of 
this study was to evaluate discontinuation of antidepressant use by Dutch soldiers 
in the first 12 months after start and determinants thereof. 

Methods: Data was obtained from the military pharmacy. All Dutch soldiers who 
started using an antidepressant between 2000 and 2014 were included. Kaplan 
Meier curves were constructed to estimate the discontinuation rate over time and 
the influence of each determinant on discontinuation rate was estimated using Cox 
regression. 

Results: 25.9% of the 2479 starters had discontinued their antidepressant use after 
one month; after three and six months this number increased to 52.7% and 70.3% 
respectively. Early discontinuation was higher in soldiers who received their first 
prescription from a neurologist or rehabilitation specialist (HR 1.85, 95% CI 1.55-
2.21, HR 2.66 95% CI 1.97-3.58) compared to soldiers with a first prescription from 
a general practitioner. In addition, early discontinuation was lower in soldiers who 
were prescribed serotonin reuptake inhibitors and other antidepressants (HR 0.57, 
95% CI 0.51-0.60, HR 0.63, 95% CI 0.55-0.73) and in soldiers between 40 and 50 years 
of age (HR 0.79, 95% CI 0.70-0.89). 

Conclusion: More than half of the soldiers discontinued their prescribed 
antidepressant within 3 months and after 6 months, only 30% still were treated.
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INTRODUCTION

Antidepressants are among the most widely used medications in the general 
population and are mainly used for the treatment of patients with depressive or 
anxiety disorders.1 In a previous study, we have demonstrated that the prevalence 
of psychotropic medication use by Dutch soldiers may be low in absolute terms 
(2.5% in 2012) but had increased by approximately 50% compared to 10 years earlier. 
We also found that antidepressants accounted for almost half of all psychotropic 
medication use by soldiers.2 Several studies have indicated that soldiers have 
a higher risk for developing psychiatric disorders such as post-traumatic stress 
disorder, depression, generalized anxiety disorder, panic disorder, aggression, and 
alcohol abuse.3–9 Antidepressants are considered an important treatment modality 
for all these disorders.

Adequate treatment of psychiatric disorders is important for soldiers. On one hand, 
according to Dutch military guidelines, a soldier cannot be deployed when suffering 
from depression, anxiety, or post-traumatic stress disorder.10,11 On the other 
hand, treatment with antidepressants can result in side effects including fatigue, 
drowsiness, insomnia, blurred vision, and dizziness, which could also make the 
soldier unfit for deployment.12–15 Therefore, it is crucial to carefully initiate therapy 
with antidepressants for soldiers, closely monitor them, and provide adequate 
guidance and motivational support for the soldier to continue antidepressant intake 
for a sufficient treatment period.

For depression and anxiety, most guidelines advise continuing treatment with 
antidepressants for at least 6 months following the disappearance of symptoms.16,17 
However, 30-50% of patients in the general population who commence 
antidepressant treatment discontinue therapy within 6 months, indicating 
suboptimal therapy due to misdiagnosis, fear of side effects, lack of effectiveness, 
or other reasons;18–21 this suboptimal therapy results in an increased risk of relapse. 
It is yet unknown whether early discontinuation of antidepressant therapy occurs 
to a similar extent in soldiers.

The objective of this study is to explore the incidence and determinants of the 
discontinuation of antidepressant use by Dutch soldiers in the first 12 months.

2.2
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METHODS

Setting and study population
All Dutch soldiers are treated within the military healthcare system with specialized 
and obligatory healthcare insurance. All prescription medication is distributed within 
the military healthcare system through the military pharmacy system.

All drug dispensing data for the complete Dutch military population between January 
2000 and March 2015 were obtained from the pharmacy information system of the 
military pharmacy at the central military hospital in Utrecht. Information about 
dispensed medication included patient data (anonymized ID, gender, year of birth), 
type of drug dispensed, dispensing date, number of units dispensed, prescribed 
daily dose, and prescriber. No informed consent was needed for this anonymized 
database research.

All soldiers who were first dispensed an antidepressant between January 2000 and 
March 2014 were included in this study. A starter was identified as a soldier who 
received a first prescription of an antidepressant between January 2000 and March 
2014, which means no prescription for an antidepressant in the 12 months before 
January 2000. An antidepressant was identified by the Anatomical Therapeutic 
Chemical (ATC) code, starting with N06A. Patients starting the version of bupropion 
(Zyban® N06AX12) that is registered for smoking cessation and is prescribed by 
pulmonologists only were excluded from this study. Persons with psychiatric illness, 
including antidepressant use, are disallowed from entering the military. Therefore, 
first dispensing in the dataset was considered to be first use of an antidepressant. 
The date of the first dispensing of an antidepressant marked the start of the episode, 
which was referred to as the index date. All starters in this study were followed for 
12 months.

Frequency of discontinuation of antidepressants
For each included soldier, all prescriptions for antidepressants were identified. The 
theoretical end date of use of each prescription was calculated using the dispensing 
date, the number of units dispensed, and the prescribed daily dose. Antidepressant 
use was considered to be continued as long as there was no gap of more than 
60 days between the theoretical end date of a prescription and the start of the 
subsequent prescription of an antidepressant. Switching to another antidepressant, 
which is defined as stopping the initial antidepressant and starting a different 
antidepressant within the N06A ATC-group, was considered to be continuation.

After discontinuation, soldiers were followed for up to 12 months after the index 
date to identify possible restarts of antidepressant treatment.



45

Discontinuation rates of antidepressant use by Dutch soldiers

Determinants of discontinuation
For each soldier in the dataset, we identified the following determinants: gender 
(male/female), age at index date (20-29, 30-39, 40-49, 50-59), type of initial 
antidepressant dispensed (tricyclic antidepressant N06AA, selective serotonin 
reuptake inhibitor N06AB, monoamine oxidase inhibitor N06AF and N06AG, other 
antidepressants N06AX), concomitant use of other psychotropic drugs at baseline 
(anti-epileptic drugs N03, antipsychotic drugs N05A, benzodiazepines N05B and 
N05C, psychostimulants N06B), and prescriber specialty (general practitioner, 
psychiatrist, neurologist, revalidation specialist, other).

Data analysis
Kaplan Meier curves were constructed to estimate the frequency of the 
discontinuation of antidepressant use over time. To identify determinants associated 
with discontinuation, the determinants were compared for discontinuing soldiers 
and continuing soldiers using a Cox regression analysis. Data were analysed using 
SPSS, version 25.0 (SPSS Inc., Chicago, IL).

RESULTS

The total number of Dutch soldiers varied from 29,257 (5.73% female) to 50,265 
(8.72% female) between 2000 and 2014. Almost two-thirds of the population was 
below 40 years of age. The population age distribution indicated two peaks; one 
at the age of 20 to 25, and one at the age of 40 to 45, which was consistent during 
the study period.

Two thousand four hundred and seventy-nine (2479) soldiers who started 
antidepressant treatment between January 2000 and March 2014 were identified. 
The frequency of soldiers that started an antidepressant varied between 0.45% in 
2000 to 0.58% in 2013 (full last calendar year). Of the patients, 81.6% were male, 
and the average age at start was 36.5 years (men 37.9 and women 30.1). Serotonin 
reuptake inhibitors were dispensed to 62.8% of the antidepressant starters, 
and almost half of the antidepressants were initiated by a general practitioner 
(46.3%). A total of 220 patients (8.9%) used one or more other psychotropic 
drugs at the moment of starting the antidepressant, especially benzodiazepines 
(4.8%), psychostimulants (2.5%) and anti-epileptic drugs (1.4%). Table 1 depicts the 
characteristics of the starters of antidepressants between January 2000 and March 
2014.

2.2
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Table 1. Characteristics of starters of antidepressants between 2000 and 2014 (N=2479)

Characteristics

N %

Sex

 Male 2023 81.6%

 Female 456 18.4%

Age

 20-30 789 31.8%

 30-40 660 26.6%

 40-50 614 24.8%

 50-60 416 16.8%

Type of initial antidepressant

 Tricyclic antidepressants (TCA) 411 16.6%

 Selective serotonin reuptake inhibitors (SSRI) 1557 62.8%

 MAO inhibitors (MAOi) 2 0.1%

 Other antidepressants 509 20.5%

Concomitant use of psychotropic drugs at baseline

 Anti-epileptic drugs 35 1.4%

 Antipsychotic drugs 18 0.7%

 Benzodiazepines 118 4.8%

 Psychostimulants 63 2.5%

Prescriber

 General Practitioner 1147 46.3%

 Psychiatrist 979 39.5%

 Neurologist 150 6.1%

 Rehabilitation Specialist 47 1.9%

 Other 156 6.3%

Of the patients, 40.6% (1007 patients) only filled one prescription, and the mean 
duration of the first prescription was 46.6 days. During the follow-up period, 8.1% 
(200 patients) switched their antidepressant.

After the first month, 25.9% (N = 643) of the starters had discontinued their 
antidepressant use. After 3 and 6 months, this number increased to 52.7% (N = 1306) 
and 70.3% (N = 1743) respectively (Figure 1). After 1 year, 87.4% of the starters had 
discontinued their antidepressant use. In the present study we identified first 
prescribers only, this tells us something about the specialism of the doctor who 
initiated antidepressant treatment and at our best guess could tell us something 
about the indication. Tricyclic antidepressants are known to be prescribed for 
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more indications than depressions or anxiety only. Therefor a sensitivity analysis 
was done. This analysis without the tricyclic antidepressant (N = 2068) indicated 
that after the first month, 23.0% (N = 475) of the starters had discontinued their 
antidepressant use; after 3 and 6 months, this number increased equally to 48.6% 
(N = 1007) and 67.2% (N = 1390) respectively (data not shown).

Figure 1. Proportion of discontinuers of antidepressant use (N=2479)

There was no difference in discontinuation between men and women (Hazard Ratio 
(HR) 1.01, 95% CI 0.90 - 1.12). The mean continuation time for both groups was 137 
days. The soldiers between 40 and 50 years (mean continuation time of 152 days) 
were less likely to discontinue their antidepressants early than soldiers between 
20 - 30 years (reference age group mean continuation time of 126 days) (HR 0.79, 
95% CI 0.70 - 0.89, figure 2). Early discontinuation was lower in soldiers who were 
prescribed serotonin reuptake inhibitors (mean continuation time 151 days) and 
‘other antidepressants’ (mean continuation time 136 days) than soldiers who were 
prescribed tricyclic antidepressants (TCAs) (mean continuation time 89 days)(HR 
0.57, 95% CI 0.51 - 0.60, HR 0.63, 95% CI 0.55 - 0.73 resp. figure 3).

2.2
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Figure 2. Proportion of discontinuers of antidepressants for different age groups

Figure 3. Proportion of discontinuers of antidepressants for different types of antidepres-
sants
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The concomitant use of other psychotropic medication at baseline did not 
influence discontinuation rates (table 2). Soldiers who had their antidepressants 
initially prescribed by a psychiatrist (mean continuation time 157 days) had 
lower discontinuation rates than soldiers who had their antidepressants initially 
prescribed by a general practitioner (mean continuation time 135 days) (HR 0.84 95% 
CI 0.77 - 0.92). On the other hand, when the antidepressant was initially prescribed 
by a neurologist (mean continuation time 73 days) or rehabilitation specialist (mean 
continuation time 55 days), discontinuation rates were higher (HR 1.85, 95% CI 1.55 
– 2.21, HR 2.66, 95% CI 1.97 – 3.58, figure 4).

Figure 4. Proportion of discontinuers of antidepressants for different first prescribers

2.2
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Table 2. Hazard Ratios on discontinuation for different determinants of starters of 
antidepressants between 2000 and 2014 (N=2479, 95% CI=95% Confidence Interval, 
Ref=Reference)

Characteristics (N=2479) Hazard ratio 95% CI

Sex

 Male Ref Ref

 Female 1.01 0.90 – 1.12

Age

 20-30 Ref Ref

 30-40 0.91 0.81 – 1.02

 40-50 0.79 0.70 – 0.89

 50-60 0.86 0.75 – 0.98

Type of initial antidepressant

 Tricyclic antidepressants (TCA) Ref Ref

 Selective serotonin reuptake inhibitors (SSRI) 0.57 0.51 – 0.64

 Other antidepressants 0.63 0.55 – 0.73

Concomitant use of psychotropic drugs at baseline

 None Ref Ref

 Anti-epileptic drugs 1.17 0.81 – 1.67

 Antipsychotic drugs 0.90 0.55 – 1.47

 Benzodiazepines (one) 0.76 0.60 – 0.96

 Benzodiazepines (two) 0.77 0.45 – 1.33

 Psychostimulants 0.77 0.58 – 1.03

Prescriber

 General Practitioner Ref Ref

 Psychiatrist 0.84 0.77 – 0.92

 Neurologist 1.85 1.55 – 2.21

 Rehabilitation Specialist 2.66 1.97 – 3.58

 Other 1.18 0.99 – 1.41

In this study, 17.5% (434) of the patients that had discontinued antidepressant use 
restarted their therapy before the end of the follow-up period. To elaborate, 19.8% 
(N = 127) of the patients who stopped within the first 30 days and 21.9% (N = 381) 
of the patients who stopped within the first 6 months restarted antidepressant use 
before the end of the 12 month follow-up period.
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DISCUSSION

This study demonstrates a high rate of early discontinuation of antidepressant use 
by Dutch soldiers. Within a month, a quarter of those that started antidepressant 
treatment had already stopped, and after 6 months, only 30% still were treated.

In the general population, discontinuation rates are also high (30% to 50% in the 
first 6 months),18–20,22 and the rates of early discontinuation in this study on Dutch 
soldiers was even higher. Such statistics are problematic for several reasons. First, 
guidelines for the treatment of depression and anxiety advise the continuation of 
treatment with antidepressants for at least 6 months following disappearance of 
symptoms.16,17 Second, early discontinuation of antidepressant treatment results 
in higher relapse rates compared with treatment continuation.23 Third, a soldier in 
relapse for different psychiatric disorders is unfit for deployment. Therefore, early 
discontinuation can decrease readiness and deployment rates.

In this study, the soldiers had already consulted a military healthcare professional 
and collected the medication at the military pharmacy. Hence, they already 
overcame several barriers to care. Still, after that up to 70.3% of these soldiers 
did not meet the recommended 6 months of treatment after disappearance of the 
symptoms, risking relapse and longer treatment. These soldiers risked being unfit 
for deployment again and possibly for a longer period of time.

There are several factors that can contribute to early discontinuation. First, several 
studies describe stigma-related barriers that soldiers must overcome before seeking 
help for their mental health problem. Soldiers have a different attitude to mental 
illness than the general population. Soldiers are more positive then civilians about 
the causes of mental illness but are more negative about the rights to employment 
for those with mental illness.24–28 Although the soldiers in this study already 
overcame some of these stigma-related barriers by coming to a military healthcare 
professional, stigma may still have contributed to early discontinuation.

Second, it is possible that the patients experienced lack of effectiveness, side effects, 
or feared for side effects, resulting in early discontinuation.18,21 Third, it is possible 
that the prescriber or pharmacist did not provide enough information about the 
effects of the antidepressant, leaving the soldiers with wrong expectations. This 
could result in the disappointment of the soldier and the early discontinuation of 
the antidepressant.18,21,29

A more speculative explanation could be that psychiatric problems are more 
severe in soldiers. This speculation envisions the soldier to be struggling with 
their psychiatric disorder for a longer period of time, maybe even years, before 

2.2
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consulting a healthcare professional. Therefore, the psychiatric disorder may have 
been evolved over time and may be more complicated. Treatment success rates may 
be lower in this case and treatment is stopped early due to lack of results.

This study has several limitations. First, although antidepressants are most often 
prescribed for psychiatric disorders, they can also be prescribed for a variety of 
other disorders, which results in a shorter recommended treatment time but a lack 
of treatment results. This could explain why the discontinuation numbers of TCAs 
are higher than other antidepressants. Often, when neurologists or rehabilitation 
specialists prescribe TCAs, the indication is neuropathic pain, and some of the 
TCAs prescribed by the general practitioner were also likely meant to treat this 
other indication. There did seem to be a higher discontinuation rate in users of 
TCAs compared to other antidepressants. However, when all patients treated with 
TCAs were excluded from the analysis, the overall discontinuation rates remained 
high. Second, it is theoretically possible but forbidden for soldiers to go outside the 
military healthcare system to keep their psychiatric indication or therapy hidden 
from their employer. However, soldiers in our population already took the step to 
be diagnosed and treated in military psychiatry and are less likely to go to another 
pharmacy because their treatment is already registered.

This study also has several strengths, the most important of which is that this study 
includes the antidepressant use of the entire Dutch military population for more 
than a decade. Also, this study reveals antidepressant usage patterns in the military 
population with access to routine clinical care over the years.

Overall, the number of early discontinuers in Dutch soldiers is high and is much 
higher than in the general population. This early discontinuation is problematic 
for soldiers because it may negatively affect the treatment success, both on 
short term and long-term. It may directly influence readiness for deployment. 
But also, the impact of underlying mental health problems and the side effects of 
antidepressants both lead to occupational ineffectiveness, prolonged retention, 
decreased productivity of soldiers and increase social exclusion for those who leave 
the Armed Forces.

Further research on this topic should be focused on the reasons why early 
discontinuation of antidepressants is so frequent, how full compliance and early 
discontinuation are related to treatment outcomes as well as occupational and 
deployment readiness and how to improve antidepressant treatment for our 
military. Ultimately, further research can add to the knowledge and confidence of 
commanders that soldiers with psychiatric disorders will receive the full course of 
optimal treatment and will be ready for deployment when on the job.
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ABSTRACT

Introduction: Use of erectile dysfunction (ED) medication can be seen as a marker 
for ED. ED is associated with increasing age, exposure to traumatic events and 
physical injuries in military veterans. The objective of this study was to assess the 
prevalence of use of ED medication in Dutch military personnel in the period 2003 
to 2012 and to assess its association with age and psychotropic medication use. 

Methods: Data on dispensing of ED medication, age and co-medication with 
psychotropic medication of all Dutch military personnel between 2003 and 2012 
was collected. The prevalence of ED medication use in each year was estimated, 
stratified for age and use of psychotropic medication. 

Results: The number of ED medication users increased a hundredfold from 0.09 to 
9.29 per 1000 per year between 2003 and 2012. ED medication was more often used 
by men over 40 than under 40 (prevalence in 2012: 2.4% vs 0.2%, OR (2003-2012, 
adjusted for calendar year) 15.6, 95% CI 13.5 – 17.9) and by men using psychotropic 
medication (prevalence in 2012: 3.8% vs 0.9%, OR (2003-2012, adjusted for calendar 
year) 3.13, 95% CI 2.66 – 3.67). 

Conclusions: This study shows a strong increase between 2003 and 2012 in 
number of ED medication users in male Dutch military personnel. ED medication 
use increases with age and with psychotropic medication use.
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INTRODUCTION

Sildenafil, tadalafil and verdenafil are approved for the treatment of erectile 
dysfunction (ED) and use of these medications can be seen as a marker for ED. It is 
known that in military veterans the prevalence of erectile dysfunction is associated 
with increasing age, exposure to traumatic events and physical injuries.1 ED is 
associated with posttraumatic stress disorder (PTSD) and other combat-related 
mental health disorders.2 It was recently found that ED is reported by 33% of US 
male military personnel aged 21-40.3 It has not yet been studied if this self-reported 
ED is reflected in ED medication use.

The objective of this study was to assess the prevalence of dispensed prescriptions 
of ED medication in Dutch military personnel in the period 2003 to 2012 and to 
assess its association with age and psychotropic medication use.

2.3
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METHODS

Study population
All male Dutch military personnel employed by the Netherlands Ministry of Defence 
in the years 2003 through 2012 was included in this study.

Data Sources
Dutch military personnel is treated within the military healthcare system paid for 
by a mandatory healthcare insurance. Therefore all medication is distributed within 
the military healthcare system. ED medication and psychotropic medication are 
distributed through the military pharmacy at the central military hospital in Utrecht. 
Drug-dispensing data for this study were obtained from the pharmacy information 
system of this pharmacy. Information about dispensed medication included patient 
data (anonymous ID, gender, year of birth), drug dispensed, dispensing date, number 
of units dispensed and prescribed daily dose. Data on numbers of military personnel 
was provided by the Human Resources Department of the Ministry of Defence.

Data analysis
The year prevalence (per 1000 persons per year) of use of ED medication 
(sildenafil, tadalafil, verdenafil and intracavernous papaverine/fentolamine) in male 
military personnel stratified by age (over and under 40) and use of psychotropic 
medication (antidepressants, antipsychotics, ADHD medication, antiepileptic 
drugs, benzodiazepines and all other sedatives), was calculated by dividing the 
number of users that had at least one prescription for ED medication in a year by 
the total male military population of the corresponding year and the number of 
psychotropic medication users of the corresponding year. Odds ratios, including 
95% confidence intervals,4 of use of ED medication were calculated using logistic 
regression comparing age categories and use or no use of psychotropic medication 
adjusted for calendar year.

RESULTS

The number of ED medication users increased a hundredfold from 0.09 to 9.29 per 
1000 per year between 2003 and 2012 (Figure 1). ED medication was more often used 
by men over 40 than under 40 (prevalence in 2012: 2.4% vs 0.2%, OR (2003-2012, 
adjusted for calendar year) 15.6, 95% CI 13.5 – 17.9) and by men using psychotropic 
medication (prevalence in 2012: 3.8% vs 0.9%, OR (2003-2012, adjusted for calendar 
year) 3.13, 95% CI 2.66 – 3.67). There was a significant interaction between age over 
40 and use of psychotropic medication on ED medication use (Table 1). Risk on ED 
medication use was highest in men over 40 using psychotropic medication (OR 47.4, 
95% CI 38.2-58.8, adjusted for calendar year). Over the 10 year period 30% of users 
received only one dispensing of ED medication, 50% received 2-5 dispensings, 20% 
received 6 dispensings or more.
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Table 1. Association between age, psychotropic medication use and ED medication use

OR (95% CI)

Age <40 years old and no psychotropic medication (reference)

Age <40 years old and psychotropic medication 8.5 (5.9-13.1)

Age ≥40 years old and no psychotropic medication 16.9 (14.6-19.6)

Age ≥40 years old and psychotropic medication 47.4 (38.2-58.8)

Figure 1. Comparison of year-prevalence per 1000 persons of ED medication use by Dutch 
military personnel, under and over the age of 40 and with or without psychotropic medication

DISCUSSION

This study shows a strong increase in number of ED medication users in male Dutch 
military personnel from 0.09 per 1000 to 9.29 per 1000 between 2003 and 2012. ED 
medication use increases with age and with psychotropic medication use as could 
be expected.5,6

The strong increase in prevalence could be explained by the relatively recent year 
of introduction of sildenafil, only five years before the first time point in this study. 
ED has been brought under the attention of the male population and the number 
of users in the general population has increased in a similar way only five years 
earlier. Increased awareness of ED, lowering of the threshold to seek medical help, 
and increased prescribing of ED medication once the diagnosis is made may all 
contribute to the increase in prevalence. ED medication has been approved in 
the Netherlands since 1998 for the treatment of erectile dysfunction in men over 
40. It is known that ED is more prevalent in men over 40,5,6 therefore it is to be 
expected that an increase of ED medication use over 40 was found. The average 

2.3
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age of the male military population over 40 remained the same over the years, 
46 in 2003 and 48 in 2012. Psychiatric disorders have been associated with ED 
treatment in military personnel,7 was confirmed by our results. The association with 
psychotropic medication use could possibly also be explained by an association 
with traumatic events during missions. Posttraumatic stress symptoms are found in 
Dutch military personnel after deployment to Afghanistan.8 The overall prevalence 
of ED medication use was relatively low when compared to the self-reported ED 
in other studies.3 Wilcox et al. found that over one-third of veterans under 40 
reported ED. The difference with the much lower prevalence of ED medication use 
lies somewhere in the cascade of events from awareness of ED to dispensing of 
the medication. Before receiving treatment, a patient has to recognize that he has 
a problem, see a physician who recognizes and diagnoses the problem and decide 
to prescribe medication. Subsequently the patient needs to visit a pharmacy to 
collect the medication. It seems that at least part of the men reporting ED are 
undertreated.9,10

The overall prevalence of 9.29 per 1000 per year is also slightly lower than the 
numbers found by Breyer et al. who found that 1.8% of veterans without mental 
health diagnoses were prescribed medication for sexual dysfunction (versus 9% and 
5.8% veterans with PTSD or any other mental health diagnosis).2 However in this 
study only Iraq and Afghanistan veterans were included, while our study included 
all military personnel, who virtually all were deployed, but not necessarily to areas 
with the risk of experiencing traumatic events comparable to Iraq and Afghanistan. 
It is found that Dutch military personnel that is deployed to Afghanistan has a 80% 
higher incidence of consulting Military Mental Health Services than non-deployed 
personnel.11

The strength of the present study is that it used pharmacy data on the entire Dutch 
military population over 10 years.

Although all military personnel is obligated to collect their medication within the 
military healthcare system, it is possible for military personnel to go to a pharmacy 
outside the military system, leading to an underestimation of the total use of ED 
medication. Also it is possible to order ED medication (illegally) outside the official 
healthcare system, which would also lead to an underestimation of the total number 
of users of ED medication. However, since ED medication is fully reimbursed within 
the military organization and purchase outside this system requires co-payments, 
we believe this to be of low impact. We did not explore the dose and number of units 
per dispensing in this study, because we feel this provides little extra information on 
the degree of sexual dysfunctioning, but is rather associated with both prescribing 
practices and sexual activity of the subject.
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This study comprises all Dutch military personnel, of which part has been on a 
mission. Future research on the sequence of events is needed to associate ED 
medication use to military missions, PTSD and other combat related mental health 
disorders.

CONCLUSION

Overall, the number of ED medication users in Dutch military personnel increased 
strongly over the last decade and is associated with age over 40 and psychotropic 
medication use, suggesting an association with mental health.

2.3
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ABSTRACT

Introduction: Military deployment increases the risk for the development of mental 
health problems, which often require treatment with psychotropic medication. the 
objective of this research is to examine the association between exposure to combat 
and military deployment and the incident use of psychotropic medication, as well 
as the associated determining factors, in Dutch soldiers. 

Methods: All Dutch soldiers who had been deployed at least once between 2002 and 
2018 were included. The incidence rate of psychotropic medication use (antiepileptic 
drugs, antipsychotics, benzodiazepines, antidepressants, and psychostimulants) was 
estimated, prior to the first deployment and after the last deployment. The influence 
of the determinants gender, age, military rank, and number of deployments on 
psychotropic medication use was estimated using Cox-regression and expressed 
as hazard ratio (HR) with corresponding 95% confidence interval (95% CI). 

Results: In total 44,731 soldiers were included, of which 32,299 soldiers had no 
deployment experience prior to 2002. An increase in the incidence rate (IR) of 
psychotropic medication use was observed after the last deployment with an IR 
of 12.62 per 1000 person-years compared to an IR of 4.10 per 1000 person-years 
prior to the first deployment (Incidence Rate Ratio (IRR) 3.07, 95% CI 2.79 – 3.40). 
The increase was most pronounced for antipsychotics where the IR increased from 
0.14 to 1.06 per 1000 person-years (IRR 7.31, 95% CI 4.52 – 12.56). The IR after 
deployment was highest for antidepressants (IR 6.28). The cumulative incidence of 
psychotropic medication use after deployment was higher in women than in men 
(HR 1.91, 95% CI 1.69 – 2.15). Also, privates, corporals and non-commissioned officers 
had a higher risk of initiating psychotropics (HR 1.71, 95% CI 1.43 – 2.04, HR 1.71, 
95% CI 1.47 – 2.00 respectively HR 1.39, 95% CI (1.25 – 1.55)) compared to officers. 
Recurrent deployments were associated with a higher risk of starting psychotropic 
medication (HR 1.26, 95% CI 1.16 – 1.38). 

Conclusion: The use of psychotropic medication in Dutch soldiers increased 
3-fold after deployment. Risks were highest for women, privates, corporals and 
non-commissioned officers, and for those soldiers who were deployed more often. 
Future research could focus more on exposure to combat specific stressors.
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INTRODUCTION

Participation in a military deployment is associated with an increased risk for 
developing mental health problems.1,2 A sizable proportion of deployed persons 
return from deployment with mental health symptoms that can manifest over 
time and result in health-seeking behavior.3 Symptoms like impaired concentration, 
fatigue, difficulty sleeping, upsetting memories, dreams or flashbacks of a traumatic 
event, irritable or aggressive behaviour, and impulsive or self-destructive behavior1,3 
can have great impact on daily (family) life and military employment. Mental health 
disorders related to these symptoms are posttraumatic stress disorder (PTSD), 
depression, generalized anxiety disorder, panic disorder, aggression, and alcohol 
and drug abuse.1–21 The PTSD prevalence in a large Dutch military cohort 10 years 
after deployment was estimated to be 8 percent.22 Deployment-related factors 
such as time of deployment, exposure to (combat-related) violence, and previous 
deployments can contribute to the risk of developing psychiatric disorders. Personal 
factors such as age, gender, years of service, and function may also influence the 
level of risk for developing psychiatric disorders after deployment.22

Earlier studies of Dutch soldiers have demonstrated that while the overall use of 
military mental health services is low, it increases substantially in the first years 
after deployment compared to soldiers who have not been deployed.16 Adequate 
treatment of these mental health problems is important for sustainability of 
military service. Treatment often consists of psychotherapy, but medication is 
also commonly used, for example antidepressants, antipsychotic medication, 
antiepileptic medication, psychostimulants, and, sometimes, benzodiazepines.12,23

Most studies on the effects of deployment on mental health have not evaluated the 
use of (psychotropic) medication after deployment. The overall use of psychotropic 
medication by servicemen in the Dutch Armed Forces is low. However, over the 
last decade, a 50% increase in psychotropic medication has been reported.24 The 
association between deployment and medication use in the treatment of mental 
health problems remains largely unknown. Therefore, the objective of this research 
is to examine the association between exposure to combat and military deployment 
and the incident use of psychotropic medication, as well as the associated 
determining factors, in Dutch soldiers.

3.1
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METHODS

Setting and study population
The study population consisted of all Dutch soldiers employed by the Netherlands 
Ministry of Defence who were deployed at least once from 2002 to 2018. The 
Netherlands Ministry of Defence employs approximately 45,000 soldiers. This 
number remains more or less constant over time. All combat and peacekeeping 
operations are registered in the Ministry of Defence Human Resource Management 
system. All Dutch soldiers are treated within the military healthcare system through 
specialized and obligatory healthcare insurance. All prescription medication is 
prescribed by military general practitioners and psychiatrists, and it is distributed 
through the military pharmacy system.

This study was approved by the data protection officer according to the EU General 
Data Protection Regulation (GDPR).

Study design
The study design was based on a comparison of two time periods: the period before 
a soldier’s first deployment (pre-deployment) and the period after a soldier’s last 
deployment (post-deployment), which is visualized in Figure 1. Pre-deployment was 
defined as the time from the start of the study ( January 2002) to the first ever 
deployment of a soldier. For that reason, those who had been deployed before 
the start of the study were excluded from the data analysis of the pre-deployment 
period. Post-deployment was defined as the time from the end date of the last 
deployment (during the study period) to the end of follow-up (May 2018) or the 
end of the soldier’s contract, whichever came first. During the time period from 
pre-deployment to post-deployment, a soldier could have been deployed once or 
more than once. This person-time between the first and last deployments in the 
study period was not considered.

Deployment
Deployment was defined as presence in a combat or peacekeeping mission for ≥30 
consecutive days. When soldiers had less than 30 days between deployments, the 
two deployments were considered to be one. Location and number of deployments 
were recorded. Data on the deployments were provided by the human resource 
department of the Ministry of Defence. Data included employee data (gender, year 
of birth, employment date, resignation date), mission data (number of missions, 
mission name, mission start, mission end, mission location), and rank during 
mission.
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Figure 1. Study design

3.1
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Psychotropic medication use
The primary outcome measure was incident psychotropic medication use. Incidence 
was defined as starting psychotropic medication for the first time during the 
study period. When at least one prescription of psychotropic medication from 
the military pharmacy was dispensed, individuals were considered to be using 
psychotropic medication. Using the anatomical therapeutic chemical classification 
system (ATC), psychotropic medication was defined as antiepileptic medication 
(N03, not gabapentin N03AX12 or pregabalin N03AX16), antipsychotics (N05A), 
benzodiazepines (N05B or N05C), antidepressants (N06A), and psychostimulants 
(N06B).

All drug dispensing data for the entire Dutch military population from January 2002 
to May 2018 were obtained from the pharmacy information system of the military 
pharmacy at the central military hospital in Utrecht. Information about dispensed 
medication included patient data (gender, date of birth), type of drug dispensed, 
dispense date, number of units dispensed, prescribed daily dose, and prescriber.

Determinants
Several risk factors were evaluated, including gender, age at the end-date of the 
last deployment during the study period (<25, 25–30, 30–40, 40–50, >50), rank at 
the last deployment during the study period (private, corporal, non-commissioned 
officer, officer), and number of deployments (1,  ≥2).

Data analysis
The incidence rates (IR) and accompanying crude incidence rate ratios (IRR) with 
corresponding 95% confidence intervals (95% CI) were calculated for the medication 
groups antidepressants, benzodiazepines, antiepileptics, antipsychotics, and 
psychostimulants for the time periods prior to the first deployment and after the 
last deployment. Kaplan Meier curves were constructed to estimate the cumulative 
incidence of starting psychotropic medication over time. Adjusted hazard ratios (HR) 
and 95% confidence intervals (CI) were calculated using multivariate Cox-regression 
analyses to compare the determinants for incident psychotropic medication use, 
correcting for the risk factors gender, age, rank, and number of deployments. 
Analyses were performed using IBM SPSS Statistics for Windows, (IBM Corp; 
Armonk, NY: 2019, version 26.0).
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RESULTS

A total of 44,988 soldiers were deployed at least once from 2002 to 2018; 257 persons 
were excluded due to missing data, resulting in a final study population of 44,731 
soldiers. The vast majority of the population was male (91.9%), and the mean age at 
the last day of the last deployment was 33.0 years (SD 10.3). Of these, 32,299 soldiers 
had not been deployed before the start of the study period and were thus deployed 
for the first time during the study period (from 2002 to 2018). In total, 37.9% of the 
soldiers were non-commissioned officer; the proportion of soldiers in the other 
ranks was lower: private (21.1%), corporal (19.7%), and officer (21.3%). Among the 
44,731 soldiers, 40.5% (n = 18,100) were deployed only once during the study period; 
17.5% (n = 7,839) were deployed four times or more, and 42.4% (n = 18,951) were 
deployed from 2002 to 2011 to Afghanistan as part of the International Security 
Assistance Force (ISAF). Other missions with large representations were the United 
Nations Multidimensional Integrated Stabilization Mission in Mali (10.1%, 2014–2019), 
European Community Monitoring Mission in former Yugoslavia (7.1%, 2002–2007), 
the stabilization forces in Iraq (6.9%, 2003–2012), and the counterpiracy missions 
off the coast of Somalia (2009–present): Atalanta (4.8%) and Ocean Shield (2.6%). 
See Table 1 for more details.

Psychotropic medication use before first and after last deployment
Overall, the incidence rate (IR) of starting psychotropic medication use prior to 
the first deployment was 4.10 per 1,000 person-years. In comparison, the IR of 
psychotropic medication use after the last deployment was 12.62 (incidence rate ratio 
[IRR] 3.07, 95% CI 2.79–3.40). Of the soldiers who initiated psychotropic medication 
use after their last deployment, 74.5% initiated the use of one psychotropic; 18.1% 
initiated the use of two psychotropics, and 7.4% initiated the use of three or more 
psychotropics during the follow-up period. Not all psychotropics were initiated at 
the same time; only the first initiated psychotropic medication groups are included 
in Table 2. For all medication groups, the IRR increased two-to-four times after 
the last deployment versus prior to the first deployment. Antidepressants were 
used most often before the first and after the last deployment (IR pre-deployment 
1.75 per 1,000 person-years; IR post-deployment 6.28 per 1,000 person-years; IRR 
3.58, 95% CI 3.10–4.16). The increase was most pronounced for antipsychotics, for 
which the IR increased from 0.14 to 1.06 per 1,000 person-years (IRR 7.31, 95% CI 
4.52–12.56).

3.1
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Table 1. Characteristics of Dutch soldiers finishing the last deployment between 2002 and 
2018 (N=44,731)

Characteristics
N %

Sex  Male 41112 91.9%

 Female 3619 8.1%

Age  <25 12118 27.1%

 25-30 10610 23.7%

 30-40 10156 22.7%

 40-50 7806 17.5%

 >50 4041 9.0%

Military rank Private 9436 21.1%

Corporal 8813 19.7%

Non-commissioned 
officer

16941 37.9%

 Officer 9541 21.3%

Number of deployments  1 18100 40.5%

 2 11793 26.4%

 3 6999 15.6%

 ≥4 7839 17.5%

Mission  ISAF 18951 42.4%

 Minusma 4499 10.1%

 ECMM 3155 7.1%

 SF Iraq 3078 6.9%

 Atalanta 2145 4.8%

 ATF ME 1646 3.7%

 CBMI 1525 3.4%

 OCEAN SHIELD 1148 2.6%

 OEF 1130 2.5%

 Resolute Support 1000 2.2%

 Other 6454 14.4%

ISAF = International Security Assistance Force, Afghanistan, Minusma = United Nations Multidimensional 
Integrated Stabilization Mission in Mali, ECMM = European Community Monitoring Mission in former 
Yugoslavia, SF Iraq = Stabilization Forces in Iraq, Atalanta = counter piracy mission off the coast of Somalia, 
ATF ME = Air Task Force Middle East, CBMI = Capacity Building Mission Iraq, Ocean Shield = counter 
piracy mission off the coast of Somalia, OEF = Operation Enduring Freedom, Afghanistan, Resolute 
support = building mission, Afghanistan.
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Determinants
Women were more likely to start using psychotropic medication after deployment 
than were men (HR 1.91, 95% CI 1.69–2.15, Figure 3). The age groups 25 to 30 (HR 
1.28, 95% CI 1.12–1.49), 30 to 40 (HR 1.44, 95% CI 1.23–1.70), 40 to 50 (HR 1.75, 95% 
CI 1.48–2.07), and older that 50 (HR 1.65, 95% CI 1.33–2.05) were more likely to 
start using psychotropic medication than were the youngest group, aged under 25 
(Figure 4). Soldiers (HR 1.71, 95% CI 1.43–2.04), corporals (HR 1.71, 95% CI 1.47–2.00), 
and non-commissioned officers (HR 1.39, 95% CI 1.25–1.55) were more likely to 
start using psychotropic medication than were officers (Figure 5). Finally, recurrent 
deployments were associated with an increased risk for the initiation of psychotropic 
medication use (HR 1.26, 95% CI 1.16–1.38, Figure 6).

Male 41112 26618 17395 12443 8271 4287 1970 696

Female 3619 2402 1550 1066 649 352 175 58

Figure 3. Cumulative incidence of male and female soldiers with psychotropic medication

3.1
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<25 12118 7432 4582 3147 2046 943 388 124

25-30 10610 6284 3804 2613 1682 838 412 158

30-40 10156 6631 4420 3343 2409 1398 736 285

40-50 7806 6154 4810 3848 2012 1400 590 183

>50 4041 2514 1329 558 162 60 19 4

Figure 4. Cumulative incidence of soldiers with psychotropic medication for different age 
groups
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Private 9436 5494 3206 2103 1287 590 266 85

Corporal 8813 5024 2983 2084 1376 651 267 98

NCO 16941 11703 7990 5850 3974 2224 1125 409

Officer 9541 6799 4766 3472 2283 1174 487 162

Figure 5. Cumulative incidence of soldiers with psychotropic medication for different ranks. 
NB. NCO = Non-commissioned officer

3.1
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1 18100 11701 7620 5360 3511 1924 962 337

≥2 26631 17316 11325 8149 5409 2715 1183 417

Figure 6. Cumulative incidence of soldiers with psychotropic medication for one or multiple 
deployments

DISCUSSION

This unprecedented study involving 45,000 Dutch soldiers deployed at least once 
from 2002 to 2018 demonstrates a more than three-fold increase in starting 
psychotropic medication use compared to soldiers prior to their first deployment. 
Women had a higher risk for starting psychotropic medication after deployment 
than did men, and this risk increased with age. Furthermore, recurrent deployments 
and not being an officer were associated with a higher risk for starting psychotropics.

The usage rate of psychotropic medication in the Dutch military population is low, 
especially compared to the Dutch general population (10–25% usage).24 However, 
this study shows a major increase in psychotropic medication use after deployment. 
The use of antidepressants and benzodiazepines was highest, and the increase 
was largest for antipsychotics. Although the diagnoses were not included in this 
study, these medicines are most often prescribed for anxiety disorders, depressive 
disorders, and PTSD.23,25,26

Greater risk for starting psychotropic medication after deployment was observed 
for privates, corporals, and non-commissioned officers compared to officers. 
This might be related to the type of work conducted during deployment because 
in other studies it was found that UK soldiers in combat roles reported a higher 
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prevalence of mental health problems and PTSD.27,28 Also, multiple deployments are 
associated with a higher risk for starting psychotropic medication. For example, in 
the US, recurrent deployments were associated with a higher prevalence of mental 
health problems.29 Similarly, multiple deployments were correlated with a higher 
prevalence of major depressive episodes and PTSD among Australian soldiers.19 In 
contrast, a group of UK soldiers who had been deployed to Afghanistan showed 
no correlation between number of deployments and mental health problems.28

The results also show an increased risk for female soldiers for initiating psychotropic 
medication, which is similar to the increased risk for women to develop mental 
health problems after deployment. In the U.S. Army, the risk for developing mental 
health problems is higher for female soldiers than for their male counterparts. 
Diagnoses for anxiety and depressive disorders are higher for female soldiers.30 
It has also been found that female veterans tend to be younger, unmarried, less 
educated, have less combat exposure, and are more likely to have lifetime PTSD, 
depression, suicidal ideation, and lifetime mental health service use compared to 
males.31,32 Also, in a group of female Canadian soldiers, mental health problems 
were found more often than in male soldiers after deployment.33 Female soldiers 
may be less concerned about the stigma associated with mental health treatment 
than are male soldiers,34 and in the general population psychotropic medication is 
used more often by women than by men.35

Mental health problems can affect soldiers of any age. This study showed an 
elevated risk for all age groups above 25 years, with the highest risk being for 
soldiers from 40 to 50 years old. As far as we know, there are no other studies 
addressing post-deployment medication use in relation to age. However, there are 
several studies that demonstrate elevated risks related to ages above 25 for the 
development of mental health problems after deployment. A study among Canadian 
soldiers showed that those aged from 35 to 44 had the highest risk for developing 
mental health problems after deployment.33 On the contrary, a study among U.S. 
soldiers showed a higher incidence of mental health disorders in soldiers aged 
under 30, and the incidence declined with increasing age. Additionally in that study, 
the reported mental health problems were associated with higher rates of attrition 
from the Armed Forces due to soldiers leaving at younger ages.36

This study has some limitations. First, data on prescriptions during deployment were 
not included in the analysis because they were not accessible. It is plausible that 
psychotropic medication was prescribed to soldiers during deployment and that 
these prescriptions are not in the database, resulting in a potential underestimation 
of the incidence of psychotropic medication use. However, psychotropic medication 
during deployment is often prescribed to treat acute psychiatric problems. In this 
study we were mainly interested in the long-term effects of deployment on the 
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incident use of psychotropic medication. Moreover, when psychotropic medication 
is prescribed during deployments, the result is often the repatriation of the soldier 
and treatment as soon as the soldier returns to the Netherlands. We therefore 
believe that the lack of these data did not alter the conclusions and interpretations 
of this study. Second, the indications for which any of the psychotropic medications 
were prescribed are unknown. The use of psychotropic medication cannot be taken 
as a one-to-one surrogate for psychiatric diagnosis. Therefore, it is possible that 
psychotropic medication was prescribed in some cases to treat a nonpsychiatric or 
non-deployment-related indication, such as lower back or neuropathic pain. This 
could possibly have led to an overestimation of the association between the incident 
use of psychotropic medication and mental health problems after deployment. 
Third, there are numerous factors associated with mental health problems and 
the use of psychotropic medication. Over time the incidence of mental health 
problems and the concurrent use of psychotropic medication will increase in any 
population, whether or not it includes soldiers having been on deployment. In this 
study, however, we believe the influence of the lifetime incidence of psychotropic 
medication use to be relatively small because the overall use of psychotropic 
medication is low. Last, there is no objective characteristic available to quantify the 
intensity of the deployments. A differentiation between deployments could help to 
better understand which combat-related stressors related to certain periods during 
the deployments, the specific tasks of the soldiers, and the specific functions during 
deployments are associated with an increased risk for psychotropic medication use.

This study also has several strengths, most importantly related to the size of 
the studied group. This study included data covering almost two decades on 
deployments and psychotropic medication use of the all soldiers in the Dutch 
military who had been on deployment.37 Also, this study is the first to examine the 
association between deployment and the incident use of psychotropic medication 
in Dutch soldiers.

The study results showed an increase of psychotropic medication use after 
deployment, and due to the long follow-up time, the study also demonstrates 
that this medication can be initiated during a long period after deployment. 
Furthermore, this study paints an overall picture of the increased risk of psychotropic 
medication use associated with deployment-related factors such as age, number 
of deployments, and rank. This complements the results of another study among 
Dutch soldiers deployed to Afghanistan that showed a long-term increase of PTSD, 
even 10 years after deployment.2

The Dutch Armed Forces have a post-operational stress management system 
consisting of decompression and psycho-education, mental health screening, and 
the treatment of mental health problems. Screening through a clinical interview by 
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the military mental health service is conducted immediately after deployment and 
again three-to-four months after deployment.5 The results of this study demonstrate 
that mental health problems for which psychotropics are used may occur years after 
deployment, and therefore repeated screening for mental health problems years 
after deployment might be a useful tool in the post-operational stress management 
system.38

In this study, differentiations were made for gender, age, rank, and number of 
deployments. Further research on the topic should focus on treatment outcomes, 
including the positive and negative effects of psychotropic medication, and on 
exposure to certain combat-related stressors related to the timing of deployment as 
well as specific areas and activities of the soldier related to rank or function in order 
to better map the risk factors for psychotropic medication use after deployment. 
This could result in an improved post-operational stress management system and 
to better screening of and focus on those soldiers at the highest risk for developing 
mental health problems after deployment.

3.1



86

Chapter 3.1

REFERENCES

1. Reijnen A, Rademaker AR, Vermetten E, Geuze E. Prevalence of mental health symptoms in 
Dutch military personnel returning from deployment to Afghanistan: A 2-year longitudinal 
analysis. Eur Psychiatry. 2015;30(2):341-346.

2. Wal SJ Van Der, Gorter R, Reijnen A, Geuze E, Vermetten E. Cohort profile : the Prospective 
Research In Stress-Related Military Operations ( PRISMO ) study in the Dutch Armed 
Forces. Br Med J Open. 2019;(9e):1-10.

3. Taal ELM, Vermetten E, van Schaik DAJF, Leenstra T. Do soldiers seek more mental health 
care after deployment? Analysis of mental health consultations in the Netherlands Armed 
Forces following deployment to Afghanistan. Eur J Psychotraumatol. 2014;5.

4. Kaikkonen NM, Laukkala T. International military operations and mental health - A review. 
Nord J Psychiatry. 2016;70(1):10-15.

5. Klaassens ER, Veen T Van, Weerts JMP, Zitman FG. Mental health of Dutch Peacekeeping 
Veterans 10 - 25 years after deployment. Eur Psychiatrysych. 2008;23:486-490.

6. Lyk-Jensen SV, Weatherall CD, Jepsen PW. The effect of military deployment on mental 
health. Econ Hum Biol. 2016;23:193-208. 

7. Morris-Butler R, Jones N, Greenberg N, Campion B, Wessely S. Experiences and 
career intentions of combat-deployed UK military personnel. Occup Med (Chic Ill). 
2018;68(February):177-183.

8. Rona RJ, Burdett H, Bull S, et al. Prevalence of PTSD and other mental disorders in UK 
service personnel by time since end of deployment: a meta-analysis. BMC Psychiatry. 
2016;16(1):333.

9. Rona RJ, Burdett H, Khondoker M, et al. Post-deployment screening for mental disorders 
and tailored advice about help-seeking in the UK military: a cluster randomised controlled 
trial. Lancet. 2017;389(10077):1410-1423.

10. Williamson V, Diehle J, Dunn R, Jones N, Greenberg N. The impact of military service on 
health and well-being. Occup Med (Chic Ill). 2019;69(April):64-70.

11. Zamorski MA, Rusu C, Garber BG. Prevalence and correlates of mental health problems 
in canadian forces personnel who deployed in support of the mission in Afghanistan: 
Findings from postdeployment screenings, 2009-2012. Can J Psychiatry. 2014;59(6):319-
326.

12. Park LT, Zarate CA. Depression in the Primary Care Setting. N Engl J Med. 2019;380(6):559-
568.

13. Verdonk MPO-C, Duffaud AM, Claverie MPO-D, Dominique T. Heterogeneity of 
Psychological Profiles in French Army Units and Psychological Changes Between Pre- 
and Post-deployment : Mil Med. 2021;00:1-8.



87

Psychotropic medication use in the Dutch Armed Forces after deployment

14. Gjerstad CL, Bøe HJ, Falkum E, et al. Prevalence and Correlates of Mental Health 
Problems in Norwegian Peacekeepers 18 – 38 Years Postdeployment. J Trauma Stress. 
2020;33(October):762-772.

15. Castro CA. The US framework for understanding, preventing, and caring for the mental 
health needs of service members who served in combat in Afghanistan and Iraq: a brief 
review of the issues and the research. Eur J psycho. 2014;5:1-12.

16. Currier JM, Mcdermott RC, Mccormick WH. Mental Health Treatment-Related Stigma and 
Professional Help Seeking Among Student Veterans. Psychol Serv. 2017;14(4):531-542.

17. Eekhout I, Reijnen A, Vermetten E, Geuze E. Post-traumatic stress symptoms 5 years after 
military deployment to Afghanistan: an observational cohort study. The lancet Psychiatry. 
2016;3(1):58-64.

18. Fertout M, Jones N, Greenberg N, Mulligan K, Knight T, Wessely S. A review of United 
Kingdom Armed Forces ’ approaches to prevent post- deployment mental health 
problems A review of United Kingdom Armed Forces ’ approaches to prevent post-
deployment mental health problems. Int Rev Psychiatry. 2011;23(April):135-143.

19. Forbes D, O’Donnell M, Brand RM, et al. The long-term mental health impact of 
peacekeeping: prevalence and predictors of psychiatric disorder. Br J Psychiatry Open. 
2016;2(1):32-37.

20. Goodwin L, Wessely S, Hotopf M, et al. Are common mental disorders more prevalent 
in the UK serving military compared to the general working population? Psychol Med. 
2015;45(9):1881-1891.

21. Hines LA, Sundin J, Rona RJ, Wessely S, Fear NT. Posttraumatic stress disorder post Iraq 
and Afghanistan: Prevalence among military subgroups. Can J Psychiatry. 2014;59(9):468-
479.

22. Wal SJ Van Der, Vermetten E, Geuze E. Long-term development of post-traumatic 
stress symptoms and associated risk factors in military service members deployed to 
Afghanistan : Results from the PRISMO 10-year. Eur Psychiatry. 2020;64(1):1-9.

23. Department of Veterans Affairs, Department of Defense. VA / DOD Clinical Practice 
Guideline For The Management of Posttrau Matic Stress Disorder And Acute Stress Disorder. 
Washington, D.C.: Dept. of Veterans Affairs, Dept. of Defense.; 2017.

24. Janssen DGA, Vermetten E, Egberts TCG, Heerdink ER. Prevalence of Psychotropic 
Medication Use Among Dutch Military Personnel Between 2003 and 2012 and Its 
Comparison to the Dutch General Population. Mil Med. 2017;182(1):e1584-e1588.

25. The Dutch College of General Practitioners. Guideline fear, May 2019. https://richtlijnen.
nhg.org/standaarden/angst. Accessed May 1, 2021.

26. The Dutch College of General Practitioners. Guideline depression, in review May 2019. 
https://richtlijnen.nhg.org/standaarden/depressie. Accessed May 1, 2021.

27. Jones M, Sundin J, Goodwin L, et al. What explains post-traumatic stress disorder (PTSD) 
in UK service personnel: deployment or something else? Psychol Med. 2013;43(8):1703-
1712.

3.1



88

Chapter 3.1

28. Fear NT, Jones M, Murphy D, et al. What are the consequences of deployment to Iraq and 
Afghanistan on the mental health of the UK Armed Forces ? Lancet. 2010;375(1):1783-1797. 

29. Thomas JL, Wilk JE, Riviere LA, Mcgurk D, Castro CA, Hoge CW. Prevalence of Mental 
Health Problems and Functional Impairment Among Active Component and National 
Guard Soldiers 3 and 12 Months Following Combat in Iraq. Arch Gen Psychiatryrch Gen 
Psychiatry. 2010;67(6):614-623.

30. Cohen BE, Gima K, Bertenthal D, Kim S, Marmar CR, Seal KH. Mental Health Diagnoses 
and Utilization of VA Non-Mental Health Medical Services Among Returning Iraq and 
Afghanistan Veterans. J Gen Intern Med. 2009;25(1):18-24.

31. Adams RE, Hu Y, Figley CR, et al. Risk and protective factors associated with mental health 
among female military veterans : results from the veterans ’ health study. BMC Womens 
Health. 2021;21(55):1-10.

32. Naifeh JA, Mash HBH, Stein MB, et al. Sex Differences in US Army Suicide Attempts During 
the Wars in Iraq and Afghanistan. Med Care. 2021;59(2):42-50.

33. Born JA, Zamorski MA. Contribution of traumatic deployment experiences to the 
burden of mental health problems in Canadian Armed Forces personnel : exploration 
of population attributable fractions. Soc Psychiatry Psychiatr Epidemiol. 2019;54(2):145-156.

34. Ten Have M, De Graaf R, Ormel J, et al. Are attitudes towards mental health help-seeking 
associated with service use ? Results from the European Study of Epidemiology of Mental 
Disorders. Soc Psychiatry Psychiatr Epidemiol. 2010;45:153-163.

35. Kelly PJ, Nilsson J, Berkel L. A gendered perspective on military deployment. Women 
Health. 2014;54(1):61-76.

36. Armed Forces Health surveillance Center (AFHSC). Mental disorders and mental health 
problems, active component, U.S. Armed Forces, 2000-2011. MSMR. 2012;Jun(19(6)):11-17.

37. Afifi TO, Bolton S, Mota N, et al. Rationale and Methodology of the 2018 Canadian Armed 
Forces Members and Veterans Mental Health Follow-up Survey (CAFVMHS): A 16-year 
Follow-up Survey. Can J Psychiatry. 2020:1-9.

38. Boulos D, Garber B. Does screening shorten delays to care deployment mental disorders 
in for post-military personnel ? A longitudinal retrospective cohort study. Br Med J Open. 
2020;10:e037853.







CHAPTER 3.2
Combining psychotropic medication and 
psychotherapy in veterans with post-traumatic 

stress disorder: a cohort study

Debbie GA Janssen

Joris FG Haagen

Toine CG Egberts

Eibert R Heerdink

Eric Vermetten

Acknowledgments: Mrs Jeske Henriksen and Mrs Esmee Leegwater for their role 
in collecting the prescription data of all included veterans. The Dutch Ministry 
of Defence for giving the authors the opportunity to conduct this research. We 
acknowledge the Nypels-Tans PTSD Fund to Dr. Vermetten.

Author’s contribution: DKJ designed the study, performed data management, 
conducted the data analysis, wrote the first draft of the manuscript and implemented 
the contribution of the co-authors up to this version. During the whole process she 
asked for and implemented input and feedback from the other contributors to this 
study.



92

Chapter 3.2

ABSTRACT

Introduction: Posttraumatic stress disorder (PTSD) is a chronic disorder that may 
occur after military deployment. Treatment options are few and little is known about 
the combined effects of psychotherapy and pharmacotherapy to treat PTSD. The 
objective of this study was to investigate (1) prescription patterns of psychotropics 
for veterans with PTSD receiving psychotherapy in specialized care settings and (2) 
their association with PTSD symptom change. 

Method: A cohort study in Dutch military veterans with PTSD during the first 6 
months of treatment in a specialized centre for trauma care. All participants received 
psychotherapy (trauma focused and non-trauma focused). Data was collected on the 
prescription of psychotropics. PTSD severity and general functioning were measured 
using the Impact of Event Scale – Revised (IES-R) and the Outcome Questionnaire 
45 (OQ-45). Within patient changes in scores of IES-R and OQ-45 for veterans with 
and without psychotropic treatment were evaluated with t-tests. 

Results: A total of 45 military veterans were surveyed, of which 20 veterans (44%) 
received adjunctive pharmacological treatment. Antidepressants were prescribed 
most often (n=14), followed by benzodiazepines (n=7) and antipsychotics (n=5). 
Thirty-five percent (35%) of the veterans that were prescribed adjunctive medication 
improved in PTSD symptom severity, compared to 28% of the veterans with no 
psychotropic prescription. Psychotropics were associated with the largest effect in 
patients that were treated with non-trauma focused psychotherapy. 

Conclusion: Adjunctive psychotropics had a modest but positive effect on treatment 
outcome in veterans with PTSD over psychotherapy alone.
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INTRODUCTION

Although, most military veterans evaluate their deployment as a positive event,1,2 
exposure to traumatic events during deployment may lead to posttraumatic stress 
disorder (PTSD),3 the most frequently reported combat-related psychiatric disorder 
in military veterans.4 Recognized over the past 40 years, PTSD has been shown to 
be a complex disorder that involves involuntary re-experiencing traumatic events, 
avoidance of trauma-related stimuli, negative alterations in cognition and mood, 
and an increase in arousal and reactivity as key symptoms.5

Military PTSD treatment guidelines recommend individual trauma-focused (TF) 
psychotherapy as the first-line treatment of choice, followed by either non-TF 
psychotherapy or pharmacotherapy with sertraline, paroxetine, fluoxetine or 
venlafaxine.6 However, a substantial proportion of the treated veterans does not 
respond well to evidence-based psychotherapy or pharmacotherapy.7,8 Although 
several non-military PTSD treatment guidelines suggest that pharmacotherapy may 
support psychotherapy in enhancing therapy effectiveness,9–12 the multidisciplinary 
PTSD treatment guidelines of the U.S. Department of Veterans Affairs, Department 
of Defence do not favour the combination of psychotherapy and pharmacotherapy 
because of the a lack of evidence.6 Nevertheless, in daily clinical practice, patients 
often receive a combination of both psychotherapy and medication.

Currently, two medicines, paroxetine and sertraline, have been approved for 
the treatment of PTSD. Many other compounds, including benzodiazepines, 
anxiolytics, and mood stabilizers, are used off label to treat co-morbid conditions 
(e.g., depression and sleep problems) that are an inherent part of PTSD. Generally, 
the response of veterans with PTSD to both psychotherapy and pharmacotherapy 
is on average worse than that of other populations with PTSD.13–15 Evidence for 
the use of pharmacotherapy for traumatized veterans in clinical practice is still 
scarce,16–24 and the strength of the evidence (based on the quality of the studies) in 
this specific group is still moderate to low.6 Therefor, there is a need to assess the 
lack of evidence regarding the adjunctive use of psychotropics in clinical practice 
and their effectiveness in veterans with PTSD.

The objective of this study was to investigate (1) the prescription patterns of 
psychotropics for veterans with PTSD receiving psychotherapy in specialized care 
settings and (2) their association with changes in PTSD symptoms.

3.2
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METHODS

Setting and study population
Two centres specialized in the treatment of post-active and active-duty veterans 
with PTSD participated in this prospective observational cohort study, ARQ/
Centrum’45 and the Military Mental Healthcare Centre, both of which are part 
of the National Healthcare System for Veterans in the Netherlands. Veterans 
are referred to these centres from primary care or second-line military care 
when specialized care is required. All veterans with a diagnosis of PTSD conform 
DSM-IV-TR were included between January 2013 and December 2014. This study 
was exempted from ethical approval by the medical-ethical committee of the 
University Medical Centre Utrecht because the assessments and data collection 
were part of standard diagnostic procedures and routine outcome monitoring 
(case number 12-535/C). All veterans were informed that their data may be used 
for scientific purposes and were free to decline, which none of them did.

Design
Measurements took place before and during psychotherapeutic treatment at one 
of the specialized treatment centres (Figure 1). At intake every veteran received 
two questionnaires: the Impact of Event Scale – Revised (IES-R) and the Outcome 
Questionnaire 45 (OQ-45), which consists of 45 questions. Moreover, at intake, all 
veterans were asked to share information regarding their community pharmacies 
where information on all the dispensed medication over the past 6 months was 
collected. After 6 months of psychotherapeutic treatment the veterans again 
received both questionnaires and the community pharmacist was again asked to 
share information on all the dispensed medication. Although most patients did 
not complete their treatment after 6 months, data was only collected for this study 
period.

Figure 1. Study design
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Psychotherapy
A multidisciplinary team of healthcare professionals determined the veterans’ 
treatment plan. All veterans were supposed to receive either TF psychotherapy 
(i.e., cognitive behavioural therapy, exposure-based psychotherapy, eye movement 
desensitization and reprocessing therapy, narrative exposure therapy, or brief 
eclectic psychotherapy) or non-TF psychotherapy (i.e., cognitive behavioural therapy 
without exposure to traumatic memories, patient-centred therapy).

Psychotropics use
Information regarding the dispensed medication included patient data 
(anonymous ID, gender, and year of birth), the drug dispensed, dispensing 
date, number of units dispensed, and prescribed daily dose. Psychotropics 
included anti-epileptics, antipsychotics, benzodiazepines, zopiclone/zolpidem, 
antidepressants, and stimulants.

The use of one of these classes of psychotropics was defined as having 
psychotropics dispensed from the pharmacy during the first 6 months after 
intake. Starting psychotropic medication was defined as not having psychotropics 
dispensed during the 6 months before intake, and having them dispensed during 
the first 6 months after intake. Continuing was defined as having psychotropics 
dispensed in the 6 months before intake as well as during the first 6 months 
after intake. Stopping was defined as having psychotropics dispensed in the 6 
months before intake, but not during the first 6 months after intake. All use of 
psychotropics was identified, categorized and described.

Clinical outcomes
The symptoms severity of PTSD was measured using IES-R on the effect of a 
traumatic event. IES-R is a 22-item scale, with a scoring range between 0 and 
88, which includes questions focusing on three dimensions of PTSD: intrusions, 
avoidance and hyper arousal.2526 A higher score indicates more severe PTSD 
symptomatology.

General functioning was measured using OQ-45, which measures functioning in 
three subscales: (1) symptomatic distress, measuring the presence of the most 
common psychiatric disorders, such as depression, anxiety and alcohol or drug 
addiction; (2) interpersonal relationships, measuring the level of functioning in 
relationships with partner, family, and friends; and (3) social relationships, measuring 
the level of functioning at work and during leisure time. The OQ-45 consists of 45 
questions, with higher scores indicating more distress with a scoring range between 
0 and 180.27

3.2



96

Chapter 3.2

Data analysis
Independent Student’s t-tests were performed to test whether veterans on 
adjunctive psychotropics differed significantly from those not on adjunctive 
psychotropics in terms of the direction and magnitude of their pre-treatment to 
follow-up IES-R and OQ-45 change scores. Furthermore, the change scores were 
stratified into several subgroups for the use of several psychotropics, and for TF 
versus non-TF psychotherapy, as well as for veterans who were starting, stopping, 
or continuing the use of psychotropic. Scores are provided as mean (M) and mean 
change scores (ΔM) with a corresponding interquartile range (IQR). A p-value of 
≤0.05 was considered significant. An effect size Cohen’s d of 0.2 was considered 
small, 0.5 was considered medium, and 0.8 was considered large.28

The change score was used to calculate the Reliable Change Index; the minimal 
difference between the baseline and follow-up scores required to indicate a 
reliable change for each veteran.29,30 This method was used to determine whether 
a veteran exhibited a meaningful decrease in symptom severity (improvement), 
whether the symptom severity remained stable (unchanged), or whether the 
symptom severity increased (worsening) between intake and after 6 months. 
Using a test retest reliability of 0.94 for the IES-R25 and OQ-45,31 IES-R and OQ-45 
change score of ≥9 and ≥16, respectively, were regarded as a reliable change. All 
statistical analyses were performed using the Statistical Package for the Social 
Sciences (SPSS), version 25 (IBM Corp., Armonk, NY, USA).

RESULTS

Descriptives at intake
A total of 45 post-active (n = 26, 58%) and active-duty (n = 19, 42%) veterans were 
included in this study. All veterans, except for one, were male (98%) with an average 
age of 38.8 years (SD = 9.8). Most of the participants had served in Afghanistan (38%, 
2002-2011), Bosnia-Hercegovina (27%, 1995-2004), or Lebanon (20%, 1979-1985). At 
intake, the average IES-R score was 58.1 (SD = 12.7) and the average OQ-45 score 
was 93.0 (SD = 22.3). In total, 47% of the subjects had a comorbid major depressive 
disorder and 38% had a substance abuse disorder. During the 6 months before 
intake, 56% of the veterans already had used some form of psychotropics. The 
median number of different psychotropics used was 2.0 (SD = 1.4). Antidepressants 
were the most often used agent (n = 19, 42%), followed by benzodiazepines (n = 11, 
24%; see Table 1).



97

Combining psychotropic medication and psychotherapy in veterans with PTSD

Table 1. Demographic and treatment data

Characteristics Total Sample (n = 45)

N (%) Mean (SD)

Demographics

Age

 20-30 10 (22)

 30-40 13 (29)

 40-50 12 (27)

 50-60 10 (22)

Gender

 Male 44 (98)

Veteran (vs active-duty soldier)

 Veteran 26 (58)

 Active-duty soldier 19 (42)

Comorbid diagnosis

 Major depressive disorder 21 (47)

 Substance disorder 17 (38)

Number of Disorders 1.6 (1.5)

IES-R total score 58.1 (12.7)

 IES-R intrusion 21.3 (5.8)

 IES-R avoidance 18.8 (5.2)

 IES-R hyper arousal 18.0 (3.8)

OQ-45 total score 93.0 (22.3)

 OQ-45 symptom distress 56.8 (13.4)

 OQ-45 interpersonal relationship 19.8 (7.3)

 OQ-45 social relationship 16.3 (5.2)

Psychotropics use before intake

Any psychotropics 25 (56) 2.0 (1.4)

 Benzodiazepine 11 (24)

 Zopiclon/zolpidem 5 (11)

 Antidepressant 19 (42)

 Antipsychotic 5 (11)

 Other psychotropics 4 (9)

Treatment Data

TF psychotherapy 27 (60)

Non-TF psychotherapy 18 (40)

Treatment Setting

 Outpatient 19 (42)

 Day Treatment 8 (18)

 Inpatient 16 (36)

 Combination 2 (4)

Note: SD = standard deviation, IES-R = Impact of Events Scale Revised, OQ-45 = Outcome Questionnaire 
with 45 questions, TF = Trauma Focused 

3.2
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Psychotropic use during psychotherapy
During the 6 months of the study, all veterans received psychotherapy, 27 veterans 
(60%) received TF and 18 (40%) received non-TF psychotherapy, and 20 veterans were 
prescribed adjunctive psychotropics. Among these veterans who were prescribed 
psychotropics, 10 were prescribed only one kind of psychotropic and the remaining 
10 were prescribed more than one. Antidepressants were the most often used agent 
(n = 14) and were prescribed for chronic use, followed by benzodiazepines (n = 7), 
which were mainly prescribed for short-term use (n = 5). An antidepressant and a 
benzodiazepine were combined in three veterans and an antidepressant and an 
antipsychotic in two veterans. One veteran combined five different psychotropics. 
Table 2 shows an overview of all the psychotropics, with their daily doses, that were 
used by the veterans during the 6 months study period. It was observed that the 
use of psychotropics was not evenly distributed over the two treatment groups. In 
the TF group, 10 out of 27 veterans were prescribed one or more psychotropics, 
whereas in the non-TF group the ratio was 10 out of 18.

Group differences
It was found that the difference in the severity of PTSD symptoms between intake 
and after 6 months (total IES-R score) was -10.5 (IQR: 30) in veterans who were using 
any form of psychotropics and -3.3 (IQR: 23) in those who did not use psychotropics 
(p = 0.255). The effect size was small to moderate (d = 0.35) in favour of adjunctive 
psychotropic use, whereas it was moderate to large (d = 0.77) when benzodiazepines 
were used. For other psychotropics, the effect size was smaller (Table 3a).

The effect size in the TF treatment group was small (d = 0.15) in favour of the 
veterans using psychotropic, versus those who were not using psychotropic. The 
effect size in the non-TF treatment group was moderate to large (d = 0.58) in favour 
of the veterans who were using psychotropics, versus those who were not using 
psychotropics. Overall, the effect size in the group of veterans who started using 
any form of psychotropics was large (d = 0.83). Similar patterns were observed on 
all subscales.

The difference in general functioning (total OQ-45) between intake and after 6 
months was -17.8 (IQR: 37) in veterans who were using any type of psychotropics 
and -1.6 (IQR: 44) in those who did not use psychotropics (p = 0.060). The effect 
size was moderate to large (d = 0.58). Again, the effect size was moderate to large 
(d = 0.64) when benzodiazepines were used (Table 3b).

The effect size in the TF treatment group was moderate to large (d = 0.69) in favour 
of the veterans wo were using psychotropics, versus those who were not using 
psychotropics. A similar effect size was observed in the non-TF treatment group 
(d = 0.60). Overall, the effect size in the group of veterans who continued using any 
form of psychotropic medication was large (d = 1.13). Similar patterns were observed 
on all subscales.

3.2
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Table 3a. IES-R scores and changes for veterans who are using different types of psychotropic 
medication, for veterans receiving TF psychotherapy and non-TF psychotherapy, and for veterans 
who started, continued or stopped any psychotropic medication

IES-R total score Intrusions Avoidance Hyper Arousal

N

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

No psychotropic 25 58.7 (20) 55.4 (21) -3.3 (23) Ref Ref 22.1 (9) 20.4 (8) -1.7 (9) Ref Ref 18.7 (7) 17.7 (6) -1.0 (10) Ref Ref 17.9 (8) 17.3 (5) -0.6 (5) Ref Ref

Any psychotropic 20 57.4 (14) 46.9 (30) -10.5 (30) 0.255 0.35 20.3 (9) 17.2 (13) -3.1 (13) 0.577 0.17 19.0 (8) 14.4 (8) -4.6 (11) 0.150 0.44 18.2 (5) 15.3 (7) -2.9 (9) 0.224 0.37

   Benzodiazepines 7 60.7 (20) 40.6 (25) -20.1 (42) 0.074 0.77 22.3 (8) 15.4 (14) -6.9 (16) 0.151 0.62 19.6 (10) 11.6 (6) -8.0 (13) 0.063 0.84 18.9 (7) 13.6 (7) -5.3 (10) 0.091 0.69

   Zopiclon/Zolpidem 4 50.5 (30) 47.8 (19) -2.8 (20) 0.961 0.03 15.5 (10) 18.3 (11) 2.8 (10) 0.307 0.64 18.8 (13) 15.0 (3) -3.8 (10) 0.541 0.39 16.3 (8) 14.5 (8) -1.8 (8) 0.712 0.22

   Antidepressants 14 57.4 (14) 49.6 (16) -7.7 (15) 0.517 0.22 20.3 (8) 18.4 (9) -1.9 (6) 0.923 0.03 18.7 (8) 15.1 (8) -3.6 (11) 0.356 0.32 18.4 (6) 16.1 (5) -2.2 (8) 0.431 0.26

   Antipsychotics 5 61.8 (16) 47.4 (28) -14.4 (31) 0.282 0.56 21.2 (8) 17.4 (12) -3.8 (10) 0.590 0.29 21.2 (7) 14.0 (8) -7.2 (12) 0.140 0.80 19.4 (5) 16.0 (8) -3.4 (10) 0.339 0.48

TF Psychotherapy

   No psychotropic 17 63.1 (17) 57.3 (21) -5.8 (22) Ref Ref 23.7 (6) 21.5 (7) -2.2 (9) Ref Ref 20.4 (6) 18.2 (5) -2.2 (11) Ref Ref 18.9 (6) 17.6 (5) -1.3 (4) Ref Ref

   Any psychotropic 10 56.4 (16) 47.8 (18) -8.6 (28) 0.704 0.15 19.3 (8) 17.7 (9) -1.6 (9) 0.837 0.08 19.1 (8) 14.3 (6) -4.8 (11) 0.386 0.35 18.0 (6) 15.8 (7) -2.2 (9) 0.671 0.17

Non-TF 
Psychotherapy

   No psychotropic 8 49.5 (30) 51.5 (28) 2.0 (42) Ref Ref 18.6 (16) 18.1 (8) -0.5 (21) Ref Ref 15.1 (10) 16.8 (9) 1.6 (13) Ref Ref 15.8 (6) 16.6 (11) 0.9 (10) Ref Ref

   Any psychotropic 10 58.3 (13) 45.9 (30) -12.4 (36) 0.235 0.58 21.2 (10) 16.7 (14) -4.5 (15) 0.365 0.44 18.8 (6) 14.4 (9) -4.4 (13) 0.206 0.62 18.3 (6) 14.8 (9) -3.5 (10) 0.225 0.60

Never used any 11 55.3 (27) 56.1 (16) 0.8 (13) Ref Ref 21.0 (8) 20.3 (8) -0.7 (9) Ref Ref 18.7 (10) 18.4 (5) -0.4 (9) Ref Ref 15.6 (6) 17.5 (3) 1.9 (5) Ref Ref

  Start 9 60.7 (8) 45.1 (36) -15.6 (42) 0.075 0.825 21.3 (5) 16.7 (16) -4.7 (16) 0.279 0.501 20.2 (7) 13.8 (13) -6.4 (15) 0.077 0.822 19.1 (6) 14.7 (9) -4.4 (14) 0.024 1.062

  Continued 11 54.6 (20) 48.3 (32) -6.4 (15) 0.312 0.442 19.4 (12) 17.6 (14) -1.7 (5) 0.772 0.125 17.9 (9) 14.8 (6) -3.1 (10) 0.309 0.445 17.4 (4) 15.8 (10) -1.5 (8) 0.056 0.868

  Stopped 14 61.4 (15) 54.9 (28) -6.5 (30) 0.397 0.359 22.9 (8) 20.5 (6) -2.4 (12) 0.615 0.207 18.7 (6) 17.2 (11) -1.5 (14) 0.749 0.136 19.8 (7) 17.2 (6) -2.6 (6) 0.056 0.843

Note: M = Mean score, ΔM = Mean difference, IQR = Interquartile Range, TF = Trauma focused, Non-TF = Non-
trauma focused, Never used any = Never used any psychotropic medication, Start = Started psychotropic 
medication use during the 6 months treatment period, Continued = Continued psychotropic medication use 
that started before the psychotherapy during the 6 months treatment period, Stopped = Stopped psychotropic 
medication use during the 6 months treatment period.



101

Combining psychotropic medication and psychotherapy in veterans with PTSD

Table 3a. IES-R scores and changes for veterans who are using different types of psychotropic 
medication, for veterans receiving TF psychotherapy and non-TF psychotherapy, and for veterans 
who started, continued or stopped any psychotropic medication

IES-R total score Intrusions Avoidance Hyper Arousal

N

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

No psychotropic 25 58.7 (20) 55.4 (21) -3.3 (23) Ref Ref 22.1 (9) 20.4 (8) -1.7 (9) Ref Ref 18.7 (7) 17.7 (6) -1.0 (10) Ref Ref 17.9 (8) 17.3 (5) -0.6 (5) Ref Ref

Any psychotropic 20 57.4 (14) 46.9 (30) -10.5 (30) 0.255 0.35 20.3 (9) 17.2 (13) -3.1 (13) 0.577 0.17 19.0 (8) 14.4 (8) -4.6 (11) 0.150 0.44 18.2 (5) 15.3 (7) -2.9 (9) 0.224 0.37

   Benzodiazepines 7 60.7 (20) 40.6 (25) -20.1 (42) 0.074 0.77 22.3 (8) 15.4 (14) -6.9 (16) 0.151 0.62 19.6 (10) 11.6 (6) -8.0 (13) 0.063 0.84 18.9 (7) 13.6 (7) -5.3 (10) 0.091 0.69

   Zopiclon/Zolpidem 4 50.5 (30) 47.8 (19) -2.8 (20) 0.961 0.03 15.5 (10) 18.3 (11) 2.8 (10) 0.307 0.64 18.8 (13) 15.0 (3) -3.8 (10) 0.541 0.39 16.3 (8) 14.5 (8) -1.8 (8) 0.712 0.22

   Antidepressants 14 57.4 (14) 49.6 (16) -7.7 (15) 0.517 0.22 20.3 (8) 18.4 (9) -1.9 (6) 0.923 0.03 18.7 (8) 15.1 (8) -3.6 (11) 0.356 0.32 18.4 (6) 16.1 (5) -2.2 (8) 0.431 0.26

   Antipsychotics 5 61.8 (16) 47.4 (28) -14.4 (31) 0.282 0.56 21.2 (8) 17.4 (12) -3.8 (10) 0.590 0.29 21.2 (7) 14.0 (8) -7.2 (12) 0.140 0.80 19.4 (5) 16.0 (8) -3.4 (10) 0.339 0.48

TF Psychotherapy

   No psychotropic 17 63.1 (17) 57.3 (21) -5.8 (22) Ref Ref 23.7 (6) 21.5 (7) -2.2 (9) Ref Ref 20.4 (6) 18.2 (5) -2.2 (11) Ref Ref 18.9 (6) 17.6 (5) -1.3 (4) Ref Ref

   Any psychotropic 10 56.4 (16) 47.8 (18) -8.6 (28) 0.704 0.15 19.3 (8) 17.7 (9) -1.6 (9) 0.837 0.08 19.1 (8) 14.3 (6) -4.8 (11) 0.386 0.35 18.0 (6) 15.8 (7) -2.2 (9) 0.671 0.17

Non-TF 
Psychotherapy

   No psychotropic 8 49.5 (30) 51.5 (28) 2.0 (42) Ref Ref 18.6 (16) 18.1 (8) -0.5 (21) Ref Ref 15.1 (10) 16.8 (9) 1.6 (13) Ref Ref 15.8 (6) 16.6 (11) 0.9 (10) Ref Ref

   Any psychotropic 10 58.3 (13) 45.9 (30) -12.4 (36) 0.235 0.58 21.2 (10) 16.7 (14) -4.5 (15) 0.365 0.44 18.8 (6) 14.4 (9) -4.4 (13) 0.206 0.62 18.3 (6) 14.8 (9) -3.5 (10) 0.225 0.60

Never used any 11 55.3 (27) 56.1 (16) 0.8 (13) Ref Ref 21.0 (8) 20.3 (8) -0.7 (9) Ref Ref 18.7 (10) 18.4 (5) -0.4 (9) Ref Ref 15.6 (6) 17.5 (3) 1.9 (5) Ref Ref

  Start 9 60.7 (8) 45.1 (36) -15.6 (42) 0.075 0.825 21.3 (5) 16.7 (16) -4.7 (16) 0.279 0.501 20.2 (7) 13.8 (13) -6.4 (15) 0.077 0.822 19.1 (6) 14.7 (9) -4.4 (14) 0.024 1.062

  Continued 11 54.6 (20) 48.3 (32) -6.4 (15) 0.312 0.442 19.4 (12) 17.6 (14) -1.7 (5) 0.772 0.125 17.9 (9) 14.8 (6) -3.1 (10) 0.309 0.445 17.4 (4) 15.8 (10) -1.5 (8) 0.056 0.868

  Stopped 14 61.4 (15) 54.9 (28) -6.5 (30) 0.397 0.359 22.9 (8) 20.5 (6) -2.4 (12) 0.615 0.207 18.7 (6) 17.2 (11) -1.5 (14) 0.749 0.136 19.8 (7) 17.2 (6) -2.6 (6) 0.056 0.843

Note: M = Mean score, ΔM = Mean difference, IQR = Interquartile Range, TF = Trauma focused, Non-TF = Non-
trauma focused, Never used any = Never used any psychotropic medication, Start = Started psychotropic 
medication use during the 6 months treatment period, Continued = Continued psychotropic medication use 
that started before the psychotherapy during the 6 months treatment period, Stopped = Stopped psychotropic 
medication use during the 6 months treatment period.

3.2
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Table 3b. OQ-45 scores and changes for veterans who are using different types of psychotropic 
medication, for veterans receiving TF psychotherapy and non-TF psychotherapy, and for veterans 
who started, continued or stopped any psychotropic medication

OQ-45 TOTAL OQ-45 Symptom Distress OQ-45 Interpersonal Relationships OQ-45 Social Relationships

N

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

No psychotropic 25 90.5 (31) 88.9 (38) -1.6 (44) Ref Ref 55.4 (20) 56.4 (24) 1.0 (22) Ref Ref 19.9 (11) 19.0 (14) -1.0 (10) Ref Ref 15.2 (10) 13.6 (11) -1.6 (8) Ref Ref

  Any psychotropic 20 96.0 (21) 78.3 (39) -17.8 (37) 0.060 0.58 58.6 (13) 48.8 (24) -9.8 (26) 0.044 0.62 19.8 (10) 15.5 (11) -4.3 (9) 0.165 0.43 17.7 (8) 14.0 (8) -3.7 (5) 0.207 0.39

   Benzodiazepines 7 88.0 (10) 69.0 (46) -19.0 (48) 0.151 0.64 53.7 (4) 41.4 (26) -12.3 (35) 0.078 0.77 17.3 (6) 14.1 (12) -3.1 (8) 0.515 0.31 17.0 (4) 13.4 (2) -3.6 (4) 0.414 0.37

     Zopiclon/Zolpidem 4 84.5 (33) 75.5 (26) -9.0 (23) 0.611 0.34 51.3 (23) 47.0 (14) -4.3 (18) 0.555 0.38 17.3 (11) 14.8 (12) -2.5 (10) 0.721 0.22 16.0 (10) 13.8 (9) -2.3 (3) 0.833 0.15

   Antidepressants 14 98.4 (23) 79.7 (33) -18.6 (41) 0.086 0.58 60.2 (13) 49.8 (22) -10.4 (23) 0.058 0.64 19.9 (13) 15.7 (10) -4.1 (13) 0.265 0.37 18.3 (9) 14.1 (8) -4.1 (6) 0.186 0.45

   Antipsychotics 5 89.6 (24) 84.6 (29) -5.0 (30) 0.800 0.14 55.2 (15 ) 51.8 (18) -3.4 (23) 0.591 0.29 17.6 (9) 18.4 (9) 0.8 (8) 0.646 0.27 16.8 (4) 14.4 (7) -2.4 (9) 0.780 0.15

TF Psychotherapy

   No psychotropic 17 96.4 (33) 90.6 (38) -5.8 (43) Ref Ref 58.8 (24) 57.9 (24) -0.9 (18) Ref Ref 21.5 (8) 18.6 (16) -2.9 (10) Ref Ref 16.1 (10) 14.1 (12) -2.0 (11) Ref Ref

   Any psychotropic 10 96.0 (32) 72.3 (33) -23.7 (38) 0.088 0.69 58.0 (21) 44.7 (17) -13.3 (29) 0.052 0.78 20.6 (14) 14.2 (10) -6.4 (11) 0.246 0.46 17.4 (7) 13.4 (6) -4.0 (6) 0.378 0.37

Non-TF Psychotherapy

   No psychotropic 8 78.0 (27) 85.1 (43) 7.1 (43) Ref Ref 48.3 (20) 53.1 (32) 4.9 (31) Ref Ref 16.5 (11) 19.6 (11) 3.1 (16) Ref Ref 13.3 (8) 12.4 (12) -0.9 (6) Ref Ref

   Any psychotropic 10 96.0 (21) 84.2 (44) -11.8 (32) 0.220 0.60 59.2 (11) 52.9 (30) -6.3 (25) 0.264 0.54 18.9 (10) 16.7 (14) -2.2 (11) 0.176 0.66 17.9 (8) 14.5 (7) -3.4 (5) 0.328 0.49

Never used any 11 83.8 (30) 89.5 (30) 5.6 (29) Ref Ref 48.9 (22) 55.2 (16) 6.3 (11) Ref Ref 19.3 (18) 19.6 (15) 0.3 (6) Ref Ref 15.6 (6) 14.7 (11) -0.9 (6) Ref Ref

  Start 9 96.6 (22) 85.6 (43) -11.0 (38) 0.168 0.640 59.8 (10) 54.4 (31) -5.3 (29) 0.088 0.788 19.2 (11) 17.7 (11) -1.6 (10) 0.635 0.222 17.6 (8) 13.3 (8) -4.2 (8) 0.192 0.601

  Continued 11 95.6 (22) 72.3 (33) -23.3 (43) 0.016 1.126 57.6 (16) 44.2 (20) -13.5 (33) 0.005 1.336 20.2 (13) 13.6 (11) -6.5 (8) 0.084 0.774 17.7 (8) 14.5 (9) -3.3 (5) 0.236 0.521

  Stopped 14 95.8 (30) 88.4 (48) 7.4 (55) 0.255 0.478 60.5 (22) 57.3 (26) -3.2 (29) 0.166 0.597 20.4 (7) 18.5 (15) -1.9 (13) 0.516 0.260 14.9 (10) 12.6 (15) -2.2 (12) 0.574 0.233

Note: M = Mean score, ΔM = Mean difference, IQR = Interquartile Range, TF = Trauma focused, Non-TF = Non-
trauma focused, Never used any = Never used any psychotropic medication, Start = Started psychotropic 
medication use during the 6 months treatment period, Continued = Continued psychotropic medication use 
that started before the psychotherapy during the 6 months treatment period, Stopped = Stopped psychotropic 
medication use during the 6 months treatment period.
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Table 3b. OQ-45 scores and changes for veterans who are using different types of psychotropic 
medication, for veterans receiving TF psychotherapy and non-TF psychotherapy, and for veterans 
who started, continued or stopped any psychotropic medication

OQ-45 TOTAL OQ-45 Symptom Distress OQ-45 Interpersonal Relationships OQ-45 Social Relationships

N

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment M 

(IQR) ΔM (IQR) p value Cohen’s d

Pre-
treatment

M (IQR)

Post-
treatment 

M (IQR) ΔM (IQR) p value Cohen’s d

No psychotropic 25 90.5 (31) 88.9 (38) -1.6 (44) Ref Ref 55.4 (20) 56.4 (24) 1.0 (22) Ref Ref 19.9 (11) 19.0 (14) -1.0 (10) Ref Ref 15.2 (10) 13.6 (11) -1.6 (8) Ref Ref

  Any psychotropic 20 96.0 (21) 78.3 (39) -17.8 (37) 0.060 0.58 58.6 (13) 48.8 (24) -9.8 (26) 0.044 0.62 19.8 (10) 15.5 (11) -4.3 (9) 0.165 0.43 17.7 (8) 14.0 (8) -3.7 (5) 0.207 0.39

   Benzodiazepines 7 88.0 (10) 69.0 (46) -19.0 (48) 0.151 0.64 53.7 (4) 41.4 (26) -12.3 (35) 0.078 0.77 17.3 (6) 14.1 (12) -3.1 (8) 0.515 0.31 17.0 (4) 13.4 (2) -3.6 (4) 0.414 0.37

     Zopiclon/Zolpidem 4 84.5 (33) 75.5 (26) -9.0 (23) 0.611 0.34 51.3 (23) 47.0 (14) -4.3 (18) 0.555 0.38 17.3 (11) 14.8 (12) -2.5 (10) 0.721 0.22 16.0 (10) 13.8 (9) -2.3 (3) 0.833 0.15

   Antidepressants 14 98.4 (23) 79.7 (33) -18.6 (41) 0.086 0.58 60.2 (13) 49.8 (22) -10.4 (23) 0.058 0.64 19.9 (13) 15.7 (10) -4.1 (13) 0.265 0.37 18.3 (9) 14.1 (8) -4.1 (6) 0.186 0.45

   Antipsychotics 5 89.6 (24) 84.6 (29) -5.0 (30) 0.800 0.14 55.2 (15 ) 51.8 (18) -3.4 (23) 0.591 0.29 17.6 (9) 18.4 (9) 0.8 (8) 0.646 0.27 16.8 (4) 14.4 (7) -2.4 (9) 0.780 0.15

TF Psychotherapy

   No psychotropic 17 96.4 (33) 90.6 (38) -5.8 (43) Ref Ref 58.8 (24) 57.9 (24) -0.9 (18) Ref Ref 21.5 (8) 18.6 (16) -2.9 (10) Ref Ref 16.1 (10) 14.1 (12) -2.0 (11) Ref Ref

   Any psychotropic 10 96.0 (32) 72.3 (33) -23.7 (38) 0.088 0.69 58.0 (21) 44.7 (17) -13.3 (29) 0.052 0.78 20.6 (14) 14.2 (10) -6.4 (11) 0.246 0.46 17.4 (7) 13.4 (6) -4.0 (6) 0.378 0.37

Non-TF Psychotherapy

   No psychotropic 8 78.0 (27) 85.1 (43) 7.1 (43) Ref Ref 48.3 (20) 53.1 (32) 4.9 (31) Ref Ref 16.5 (11) 19.6 (11) 3.1 (16) Ref Ref 13.3 (8) 12.4 (12) -0.9 (6) Ref Ref

   Any psychotropic 10 96.0 (21) 84.2 (44) -11.8 (32) 0.220 0.60 59.2 (11) 52.9 (30) -6.3 (25) 0.264 0.54 18.9 (10) 16.7 (14) -2.2 (11) 0.176 0.66 17.9 (8) 14.5 (7) -3.4 (5) 0.328 0.49

Never used any 11 83.8 (30) 89.5 (30) 5.6 (29) Ref Ref 48.9 (22) 55.2 (16) 6.3 (11) Ref Ref 19.3 (18) 19.6 (15) 0.3 (6) Ref Ref 15.6 (6) 14.7 (11) -0.9 (6) Ref Ref

  Start 9 96.6 (22) 85.6 (43) -11.0 (38) 0.168 0.640 59.8 (10) 54.4 (31) -5.3 (29) 0.088 0.788 19.2 (11) 17.7 (11) -1.6 (10) 0.635 0.222 17.6 (8) 13.3 (8) -4.2 (8) 0.192 0.601

  Continued 11 95.6 (22) 72.3 (33) -23.3 (43) 0.016 1.126 57.6 (16) 44.2 (20) -13.5 (33) 0.005 1.336 20.2 (13) 13.6 (11) -6.5 (8) 0.084 0.774 17.7 (8) 14.5 (9) -3.3 (5) 0.236 0.521

  Stopped 14 95.8 (30) 88.4 (48) 7.4 (55) 0.255 0.478 60.5 (22) 57.3 (26) -3.2 (29) 0.166 0.597 20.4 (7) 18.5 (15) -1.9 (13) 0.516 0.260 14.9 (10) 12.6 (15) -2.2 (12) 0.574 0.233

Note: M = Mean score, ΔM = Mean difference, IQR = Interquartile Range, TF = Trauma focused, Non-TF = Non-
trauma focused, Never used any = Never used any psychotropic medication, Start = Started psychotropic 
medication use during the 6 months treatment period, Continued = Continued psychotropic medication use 
that started before the psychotherapy during the 6 months treatment period, Stopped = Stopped psychotropic 
medication use during the 6 months treatment period.
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Clinical outcomes
Improvement of PTSD symptoms (using IES-R) was measured in 7 out of 20 (35%) 
veterans who also used psychotropics versus 7 out of 25 (28%) veterans who did 
not use psychotropics (Figure 2a). The effect of adjunctive psychotropics on the 
improvement of PTSD symptoms was similar in the TF and the non-TF treatment 
group. Worsening of PTSD symptoms was measured in 2 out of 20 (10%) veterans 
who also used psychotropics versus 4 out of 25 (16%) veterans who did not use 
psychotropics. Less worsening of PTSD symptoms was found in 1 out of 10 (10%) 
veterans from the non-TF treatment group who also used psychotropics, versus 3 
out of 8 (38%) veterans who did not use psychotropics.

A similar pattern was observed for general functioning (using OQ-45). Improvement 
in general functioning was measured in 10 out of 20 (50%) veterans who were using 
psychotropics versus 7 out of 25 (28%) veterans who did not use psychotropics 
(Figure 2b). In the TF treatment group, 6 out of 10 (60%) veterans who used 
psychotropics showed an improvement in general functioning, compared to 5 out 
of 17 (29%) veterans from the group that did not use psychotropics. In the non-TF 
treatment group, 4 out of 10 (40%) veterans who were using psychotropics showed 
an improvement in general functioning, compared to 2 out of 8 (25%) veterans from 
the group that did not use psychotropics. Again, less worsening was found in 1 out 
of 20 (5%) veterans that receive psychotropics versus 8 out of 25 (32%) veterans that 
did not use adjunctive psychotropics. This effect of psychotropics on the worsening 
of general functioning was observed in both the TF and non-TF treatment groups.

Figure 2a. Reliability Change Index, Improvement or worsening in PTSD severity for veterans 
with or without trauma focused psychotherapy, and with or without psychotropic medication.
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Figure 2b. Reliability Change Index, Improvement or worsening in physical complaints and 
general functioning for veterans with or without trauma focused psychotherapy, and with or 
without psychotropic medication.

DISCUSSION

In the present study, it was found that almost half (44%) of the veterans received 
psychotropics besides psychotherapy. There was a clinical preference for prescribing 
antidepressants (70%) and benzodiazepines (35%), as well as a small-to-moderate 
additional treatment gain (i.e., improvement of PTSD symptoms and general 
functioning) for those using adjunctive psychotropics. The highest PTSD treatment 
gains were associated with the short-term use of benzodiazepines, followed by the 
use of antipsychotics.

As stated before, only two medications are registered for the treatment of PTSD, 
paroxetine and sertraline. This renders most of the used medication in this study as 
off label. It is well known that prescriptions for PTSD are mostly for off label use.32 The 
most common psychotropics prescribed with psychotherapy were antidepressants 
(70%), possibly targeting comorbid depression, as depression is known to attenuate 
the effectiveness of psychotherapy in war-affected populations.33,34 Short-term 
benzodiazepines (35%) are believed to help reduce anxiety and sleep disturbances,6 
and low-dose antipsychotics (25%) are known to effect refractory PTSD symptoms.

It was found that an array of medications have been prescribed despite the 
recommendations and suggestions against their use (including pregabalin, 
olanzapine, and benzodiazepines). Such non-adherence to military PTSD treatment 
guidelines may be due to patient preferences, the prescriber’s attitude toward the 

3.2
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weak supporting evidence for some of the recommendations, or complex patient 
profiles that hamper the perceived applicability of guidelines.32,35,36

Adjunctive medications may interact differently depending on the focus of therapy 
on past traumatic events or current events to promote recovery. Some specific 
neurochemical mechanisms interacting with emotional processing mechanisms 
of habituation, extinction learning, or working memory retrieval during exposure 
therapies.37,38 Medication may provide relief from current distress and may also 
promote recovery by fostering hope and positive treatment expectations.39

It has been shown that benzodiazepines are associated with the strongest 
additional symptom reduction. A possible explanation for the current positive 
findings associated with the use of benzodiazepines may be their short-term use 
to promote sleep, before they become less effective as a result of tolerance.40,41 
Our findings also demonstrated moderate additional positive treatment effects 
for adjunctive low-dose atypical antipsychotics (mainly quetiapine). Quetiapine has 
been reported to be effective as a PTSD adjunctive and monotherapy treatment 
for combat-related treatment-refractory PTSD symptoms.42,43 It was also observed 
that the added effect of antidepressants is notably smaller than expected for a 
first-choice treatment.6,9–12,44 Overall, the findings obtained confirm that there is no 
single psychotropics that significantly contributes to the reduction of PTSD symptom 
severity.45

The greatest strength of this study is that it employed long-term data in a 
natural clinical specialized treatment setting. To our knowledge, this is the first 
study assessing the pharmacological treatment effects of different types of 
psychotherapies and adjunctive psychotropics targeting PTSD on PTSD symptom 
severity and general functioning. It should be noted, however, that this study 
has some limitations. First, because of the limited number of veterans who were 
included in this study, the power of this study was often too low to reach significance. 
In fact, we relied on effect sizes to provide better insights into the added value of 
adjunctive PTSD medications. Second, the patient history of all the veterans who 
were included in this study was not exactly known. Therefore, it was not completely 
clear what treatment experience these veterans went through before they were 
enrolled in our study. Moreover, 15 out of the 45 veterans were inpatients at some 
point during their PTSD treatment, and it is possible that we have underestimated 
their actual medication use.

The results obtained in the present study provide new data that can be useful for 
clinicians administering psychotropics and for future investigations of potential 
valuable psychotropics. The prescription patterns observed demonstrated that 
clinical practice is not always in line with PTSD treatment recommendations. 
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Moreover, recent findings have shown that psychiatric pharmacological prescribing 
guidelines for mental health disorders, including PTSD, have, at best, a minimal 
impact on clinical practice.46 Therefore, it is important to investigate why these 
guidelines do not translate well into clinical practice routines. Although psychotropic 
medications do not serve as a substitute for first-line recommended PTSD 
psychotherapies, the results obtained here show that they can help augment their 
effectiveness. These findings are supported by prior review and meta-analytic 
findings, stating that medication use has an added value in treating combat-
associated PTSD.42

It should be noted that our current findings may add some cautionary optimism 
regarding the potential benefits of the short-term use of benzodiazepines for this 
population. Paradoxically, evidence cautioning against the use of benzodiazepines 
in PTSD is strong, especially their long-term use.40 Given all the above findings, 
it is recommended to scientifically study the short-term benefits and working 
mechanisms of benzodiazepines to better understand the deadlock of (dis)approval.

CONCLUSION

In the absence of a range of registered medications for the treatment of PTSD, 
adjunctive psychotropics may be useful in the treatment of veterans with 
combat-associated PTSD, with psychotropics adding modest treatment effects 
to psychotherapy. The existence of prescriber guidelines is in itself no guarantee 
that prescribers adhere to guideline recommendations. Moreover, a lack of high-
quality studies does not mean that adjunctive psychotropics have no effect. As PTSD 
treatment is a dynamic field proliferating with new compounds, we recommend not 
to lose track of the potential benefits and dangers of some of the usual suspects, 
such as benzodiazepines, that are still used in clinical practice. The evaluation of 
treatments in clinical practice of centres that are specialized in the treatment of 
veterans with PTSD may generate useful evidence in addition to randomized clinical 
trials.
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ABSTRACT

Introduction: Posttraumatic stress disorder (PTSD) is an often chronic condition 
for which currently available medications have limited efficacy. Medical cannabis 
is increasingly used to treat patients with PTSD; however, evidence for the efficacy 
and safety of cannabinoids is scarce. 

Methods: To learn more about patients’ opinions on and experiences with medical 
cannabis, we organized a focus group discussion among military veterans (N=7) 
with chronic PTSD who were treated with medical cannabis. Afterwards, some of 
their partners (N=4) joined the group for an evaluation, during which they shared 
their perspective on their partner’s use of medical cannabis. Both sessions were 
audio-recorded, transcribed verbatim, and analysed by means of qualitative content 
analysis. Five overarching themes were identified. 

Results: The first four themes related to the different phases of medical cannabis 
use – namely, 1) Consideration; 2) Initiation; 3) Usage; and 4) Discontinuation. The 
fifth theme related to several general aspects of medical cannabis use. Patients used 
medical cannabis to manage their symptoms and did not experience an urge to “get 
high” They used a variety of different cannabis strains and dosages and reported 
several therapeutic effects, including an increased quality of sleep. Furthermore, 
discussions about the experienced stigma surrounding cannabis generated insights 
with implications for the initiation of medical cannabis use. 

Conclusion: These results underscore the value of qualitative research in this field 
and are relevant for the design of future clinical trials on the use of medical cannabis 
for the treatment of PTSD.
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INTRODUCTION

Posttraumatic stress disorder (PTSD) is a debilitating condition that is characterized 
by re-experiencing, avoidance, and hyper arousal symptoms that have developed 
following a traumatic experience.1 Military veterans are particularly vulnerable and 
experience higher rates of PTSD than other populations.2,3 A significant number of 
these patients do not fully recover from PTSD,4,5 resulting in an enormous burden 
on the personal, social and economic levels.6 Despite demonstrations of numerous 
neurobiological alterations and thus potential drug targets in PTSD,7,8 only two 
medications (i.e., paroxetine and sertraline) have been approved for its treatment. 
Both paroxetine and sertraline have demonstrated limited efficacy.9 Furthermore, 
little progress has been made in the search for effective drugs with new mechanisms 
of action.10 Recently, there has been an increased interest in the use of cannabinoids 
for the treatment of PTSD.11,12

The most well-known source of cannabinoids is cannabis. Cannabis contains 
more than 100 different cannabinoids, of which tetrahydrocannabinol (THC) and 
cannabidiol (CBD) are the most extensively studied.13 Cannabis has been used 
by patients to counter symptoms of PTSD, with anecdotal evidence of success. 
Several studies have reported improvements in PTSD symptoms with the use of 
cannabis,14–16 oral THC,17 and the synthetic cannabinoid nabilone.18–20 However, most 
of these studies had several methodological limitations, and a meta-analysis and 
review have shown no evidence of effectiveness.21,22

Despite the lack of evidence on the safety and efficacy of cannabinoids for the 
treatment of PTSD, the growing acceptance and availability of medical cannabis23 
and the significant percentage of PTSD patients who do not or only partially 
respond to the currently available pharmaco- and psychotherapeutic,9,24 have led 
to an increased interest in the use of medical cannabis by patients with a diagnosis 
of PTSD.25 Although there is little consensus on both the potential therapeutic 
effects and risks of medical cannabis use in this population, the often chronic and 
debilitating nature of PTSD and the lack of treatment alternatives, have led some 
practitioners to prescribe medical cannabis off-label to their patients.

This situation offers an opportunity to collect qualitative data on patients’ opinions 
on and experiences with medical cannabis for the treatment of PTSD. With this aim 
in mind, we organized a focus group discussion with patients who were prescribed 
medical cannabis for the treatment of PTSD.

3.3
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METHODS

A focus group discussion was used as a qualitative approach to assess patients’ 
experiences with the use of medical cannabis for the management of their PTSD 
symptoms. The Medical Research Ethics Committee of the University Medical Centre 
Utrecht confirmed that the Medical Research Involving Human Subject Act did not 
apply to this study (WAG/mb/19/013711). The Institutional Review Board of the 
Utrecht Institute for Pharmaceutical Sciences reviewed and approved the study 
protocol (UPF1902). All patients provided written informed consent.

Since 2018, medical cannabis has been prescribed to veterans treated by their 
psychiatrist (EV) at the National Dutch Military Mental Health Service, in cases of 
chronic PTSD associated with frequent nightmares and insomnia. Only patients 
who had not sufficiently responded to multiple previous pharmacotherapeutic and 
psychotherapeutic interventions qualified for medical cannabis prescription.

A total of 10 patients had started treatment with medical cannabis at the start 
of this study. To our knowledge, this comprises the total population of veterans 
with PTSD currently treated within the Military Mental Health Service with medical 
cannabis in the Netherlands. All patients received an invitation to participate, to 
which all responded positively. After the patients had confirmed their interest in 
participating, they were sent an email with additional information about the focus 
group and contacted by phone by one of the researchers (EK/DJ). During this initial 
telephone call, any remaining questions were addressed. These telephone calls 
were also initiated with the purpose of building rapport between the researchers 
and participants. Seven of the 10 PTSD patients were available to attend the focus 
group discussion. The other three patients were unable to attend due to logistical 
reasons. These three patients did express their wish to participate in future studies 
and did not differ on any obvious demographic factors or PTSD characteristics.

The two-hour focus group discussion (which included a 15-minute break) took place 
at the Dutch Veterans Institute in Doorn, the Netherlands. The focus group was 
conducted by three facilitators: the prescribing psychiatrist (EV), a psychologist/
researcher (EK) and a pharmacist/researcher (DJ). Before the actual discussion 
started, patients were asked to complete a questionnaire addressing demographic 
and medical cannabis use characteristics (i.e., specific cannabis strain, route of 
administration, and dosage) and length of time since the PTSD diagnosis. During 
the focus group discussion, several topics of interest were introduced: 1) the 
use and administration of medical cannabis, 2) the effects of medical cannabis, 
3) comparisons with other medications, 4) stigma, and 5) availability of medical 
cannabis. These topics were identified a priori by the research team based on their 
clinical relevance and existing knowledge gaps, and they were discussed in a semi-
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structured but flexible manner to maximize the potential for an open and rich 
discussion to develop. After the focus group was concluded, the group, including 
partners accompanying the patients, had dinner together. This was followed by an 
additional 30-minute evaluation, with partners included.

The focus group and the evaluation with the partners were audio-recorded and 
subsequently transcribed verbatim in the original language to preserve the intended 
meaning of the patients’ responses. The transcripts were imported and analysed 
using NVivo (version 12.5.0.815, QRS International, Melbourne, Australia). Data 
were analysed using qualitative content analysis – a mixed inductive and deductive 
approach for analysing qualitative data. Two authors (EK/DJ) coded the transcripts 
independently and identified meaningful themes and subthemes. Thereafter, the 
identified themes were discussed among all the authors and adjusted in a cyclic 
process to achieve consensus. At the last stage of this process, all five authors (EK/
DJ/ERH/TE/EV) met in person during a 2-hour meeting to compose the final list of 
themes, including identified overarching themes. All names used in this report are 
pseudonyms and the transcript text has been edited to remove vocalized pauses 
and filler utterances.

RESULTS

The seven patients who participated in the focus group discussion were all male, 
and their ages ranged from 42 to 66 years. The four partners of the patients were 
all female. Six patients were currently using medical cannabis; one had stopped. 
Patients took different dosages of several cannabis strains with varying ratios of 
THC and CBD, using various routes of administration. Most of them administered 
medical cannabis sublingually in the form of an oil before sleep, while others took 
it through a method of inhalation throughout the day. For a characterization of the 
patients, see Table 1.

Five overarching themes were identified from the focus group discussion with the 
patients and the evaluation thereof with patients and partners. The identification of 
the major overarching themes was based upon strong similarities with the process 
and phases of medication taking identified in other studies.26 Four themes were 
related to the different phases of medical cannabis use – namely, 1) Consideration, 2) 
Initiation, 3) Usage, and 4) Discontinuation. A fifth overarching theme was related to 
several general aspects of medical cannabis use, such as the availability of medical 
cannabis and the need for information. These five overarching themes contained 
several subthemes (Figure 1).

3.3
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1. Consideration phase

1.1 Experiences with previous treatment
All patients mentioned negative experiences with other medicines taken during 
previous treatments. They experienced insufficient effects from pharmacotherapy 
as well as multiple side effects. They felt overmedicated and expressed feeling 
inappropriately treated with medication for years.

Peter: “The problem with those regular medicines is if it doesn’t work, then one more 
is added.”
Bernie: “Yes.”
Dave: “Or the dose is doubled!”
Peter: “Or a different brand or name is prescribed. And then the dose is increased 
again. You feel dazed all day.”
Peter’s partner: “The medication, with all its side effects, it didn’t get us anywhere.”

The side effects of previous pharmacotherapy were mentioned to have had a great 
impact. Patients felt like they had a hangover all day, or did not feel like themselves 
anymore. In addition, liver and kidney problems, stomach pain, numbness, a feeling 
of drunkenness, and disorientation were also reported. Furthermore, patients 
mentioned problems with tapering and withdrawal symptoms when stopping 
medication.

Jim: “I noticed the chemicals. I was in bed in the evening, and I just lay with my hands 
on my stomach, just because the pills made me sick.”
George and Bernie: “Yes.”
Dave: “I was numbed by the painkillers and sleeping pills.”
George and Jim: “Yes, exactly!”
Peter: “You sit on the couch like a potato.”
Dave: “At a certain point, you just become like a plant. Then you just sit behind the 
window.”
Jim: “Yes, I don’t want that anymore. I seriously don’t want that anymore!”
Dave: “That is the problem with regular medicines.”

1.2 Opinion on medical cannabis
Before treatment was started, opinions on medical cannabis varied among the 
patients. For some, the use of a potential drug of abuse as medicine was a significant 
issue. Such a perception of cannabis was often related to the place where they were 
raised. For one patient, his youth was spent in a neighbourhood with drug dealers, 
and he did not feel comfortable with using a medicine that he perceived as a drug of 
abuse. Others had simply never heard of cannabis being used for medical purposes.
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Bernie: “I come from a small village, and weed didn’t exist in our town. We liked barley 
and hops a lot better. Then I thought, ‘Barley, hops, coffee… in fact all medication 
comes from nature.’ When I used medical cannabis for the first time I thought, 
‘Now I’ve lost it; I’ve abandoned my faith. I can never say that I haven’t used drugs 
anymore.’“

Others felt more comfortable using cannabis. They started using cannabis long 
before their psychiatrist prescribed it.

Jim: “I have no problems with cannabis. I know a lot of people who smoke weed. 
Actually, I know more people who use cannabis than those who don’t. And they really 
aren’t people who live on the street.”

How the participants’ family, partner, or children would perceive cannabis use was 
an important topic as well.

Bernie: “But George has a different problem – he needs to consult with his wife. They 
told their son for years that he was not allowed to smoke that much weed, and now 
dad uses cannabis himself.”
George’s partner: “It took me a long time to see medical cannabis as a medicine. I 
never used drugs myself; I don’t even drink alcohol. So for me it was difficult. Those 
[medical cannabis] are drugs for me. A negative atmosphere.”

Those patients who initially did not feel comfortable with using medical cannabis 
mentioned that they experienced less stigma around cannabis oil. The oil was 
perceived as more clinical compared to smoking cannabis; it seemed more like 
taking a medicine and less like a drug for recreational use. The way patients labelled 
cannabis contributed to the way they perceived it as well.

Bernie: “I also never call it ‘weed oil’; it is CBD oil or Bedrocan. Well, it [the stigma] is 
all in my head.”

1.3 Concerns about medical cannabis use
Some patients and partners had concerns around medical cannabis use, such as a 
fear of losing alertness or of abusing cannabis.

George: “Given my past of drug abuse and alcohol abuse, [I am concerned] that you 
[my partner] might have a problem with me smoking cannabis on the couch.”
Jim’s partner: “At first I thought, ‘Oh my god, he will become addicted to it.’”

3.3



122

Chapter 3.3

2. Initiation phase

2.1 Initiator: self or other
Some patients already had a history of using cannabis for medicinal purposes before 
they received a prescription for medical cannabis from their psychiatrist. For most 
other patients, it was the psychiatrist who suggested medical cannabis initiation. 
In some cases, partners played a role as well.

Harald’s partner: “He needed to make the choice by himself, not me.”
Peter’s partner: “The thought just entered me on our way to the psychiatrist, and I 
said, ‘Peter, I think this [use of medical cannabis] could be something for you.”

2.2 Hesitance
For some of the patients, time passed between the first proposal to use medical 
cannabis as a treatment option and the start of medical cannabis use because of 
the stigma they experienced around it.

Harald: “It took me two years before I said ‘yes’ to the treatment. Because it is drugs, 
so I didn’t look for more information.”
Harald’s partner: “It was our prejudice.”

3. Usage phase
Two extensively discussed topics related to the usage phase were the administration 
and effects of medical cannabis.

3.1 Administration
Patients used a range of different strains, routes of administration, and dosages of 
medical cannabis. One patient mentioned the existence of a wide variety of cannabis 
strains and the importance of that.

Adam: “I know there is an enormous amount of difference between plants, that there 
are many different compounds in them, and that it is very important that you know 
which one is appropriate for what.”

Patients also referred to different strains in terms of different cannabinoid ratios.

Jim: “I’m using two kinds of medical cannabis now [Bedica and Bedrocan]. One 
contains 22% THC and less than 1% CBD, and the other one contains 14% THC and 
less than 1% CBD […]. The one with the highest THC is for during the day.”

When one patient mentioned that he did not experience much of an effect from 
his use of medical cannabis, others suggested that he should try another strain.
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Dave: “It doesn’t have any effect on me. I’ve used [cannabis] oil with THC. I tried many 
different things [but it doesn’t work].”
Jim: “You must be using the wrong strain. It doesn’t suit your constitution.”

Several different routes of administration were discussed during the focus group. 
Most of the patients used medical cannabis sublingually in the form of an oil, 
and some patients used it through a method of inhalation. Several reasons for a 
preference for oil were mentioned.

Bernie: “I have the idea that with the oil it is a bit more controlled […] You will receive 
a prescription, start with this amount, increase with this and that amount after a 
certain amount of days, until a maximum of…”
Harald: “I always thought that you had to smoke it, and if there is one thing that I 
don’t want to do it is smoking […] But then he [the psychiatrist] said that you can also 
use it as an oil. So [I decided], let’s give it a try.”

A few patients preferred to smoke the cannabis –because of both the quicker onset 
of effects and the ability to more easily reach an optimal dose.

Jim: “The problem with the oil is that it needs to go through your system. Smoking is 
instant. Within three minutes you have an effect. With the oil, it takes longer. When I’m 
experiencing panic, I cannot use oil because it takes too long [before it has an effect].”
Jim: “The oil is also very concentrated. [When I smoke it,] I can decide myself how 
strong it will be. With the oil […] It is very difficult to find the sweet spot.”

Some of the other patients who were taking cannabis oil agreed that it was a 
challenge to arrive at the optimal dose.

George: “Yes. With drops, I find it very difficult what the optimal dose is.”
Bernie: “I also had that. I went from 10, to 6 to 3, to 2, and now I’m at 3 drops before 
sleep. That’s when it’s the most beneficial to me.”

The patients were all on different doses of medical cannabis. Most patients used the 
same amount each day, but some also tailored their dose depending on their needs.

Jim: “It also depends on how I feel. When I have a headache, I will start low, and I will 
wait for 15 minutes. When I feel it lessens, I will stop. But when I don’t notice much, 
then I might use some more.”

The majority of patients only used cannabis before sleep. Some also used it during 
the day. The patients all agreed on the importance of finding the optimal dose that 
would allow them to function, without ”getting high” or becoming impaired.

3.3
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Jim: “You should not use it to get stoned. That’s not what I’m using it for […] I use it 
every hour. As constantly as possible […] I’m talking about milligrams. [Using it this 
way,] you will stay at a baseline level. That’s the best method.”
Bernie: “Yes, I have the opinion that with this substance, you should be able to dose 
in such a way that you can just go to your work.”
Jim: “That you can function as optimally as possible…”
Bernie: “Exactly! That is the goal.”

3.2 Therapeutic effects
Patients reported a wide range of therapeutic effects from cannabis. The most 
frequently discussed effect was cannabis’ beneficial impact on sleep quality and 
nightmares.

Peter: “The nights are much calmer […] and, therefore, I’m also more calm the next 
day […] Otherwise, it would be busy in my head all the time, but not anymore.”
Adam: “I have much more calm nights. I’m not sweating anymore.”
Adam: “I experience much fewer nightmares and flashbacks.”
Jim: “Absolutely!”
Jim: “My sleep is calmer. When I’m in bed in the evening, I’m just calmly thinking, 
instead of having thoughts going through my head like crazy all the time.”
Bernie: “I’m also waking up by myself, exactly at 7a.m. That’s something I did not 
experience for many years […] In the past, I woke up around 10 a.m. or 1 1 p.m., 
but now I just sleep for 8 hours, and done. My children are sitting at the table [for 
breakfast], and I’m there with them.”

For some patients, the effects on sleep were less noticeable or obvious.

Harald: “I’m not sleeping much longer, but I do sleep better, I think. But I’m not 
completely sure.”

Other benefits that were reported by several patients included increased relaxation 
and a reduction in anger or irritability.

Adam: “It relaxes me physically and psychologically. I’m less easily triggered, so to say.”
George: “I’m less easily irritated.”
Peter: “To me, it is a wonder drug. My head is calm, and it is not like a carnival 
anymore.”

Several patients also reported experiencing increased energy or feeling more fit.

Adam: “I even feel more fit. It is like I have more energy.”
Bernie: “Yes, I also feel more fit.”
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A benefit of cannabis use that was also reported by several patients was its effects 
on pain –especially headaches.

Harald: “Besides PTSD, I also have cluster headaches. [Cannabis] also reduces the 
pain a little. So it helps for both […] If my pain normally is around 8 [on a scale from 
1 to 10], now I experience a pain of around 6.”
Jim: “I’m also a headache patient […] My pain reduction is at least 40%. There were 
days [before using cannabis] during which I was pulling my hair all day long, squeezing 
my shoulders. I did the craziest things. And now I take some cannabis and I’m calm. 
It is the most perfect medicine to me.”

One partner confirmed the reduction in her partner’s headaches when he used 
cannabis.

Jim’s partner: “When he had intense headaches, he would be showering for hours. 
Now, when I give him some cannabis, it is gone within four minutes.”

However, not everyone had experienced pain reduction.

Bernie: “My body hurts like crazy. All my muscles are tight, but it doesn’t do anything 
for that […] But, like you said, you need to find the right dose.”

Several patients reported that they had reduced the dose of their regular 
medications or stopped using them.

Jim: “I stopped using all other medications. Once a month, I still take a sleeping 
pill, but overall, the only thing I need is cannabis. Nothing else. No medications, no 
sleeping pills, nothing at all.”
Harald: “I can take one sleeping pill less. That is also important to me.”

3.3 Effects of the patient’s use on the partner
Initiating medical cannabis use was experienced as positive by all partners. This 
positive perception related to aspects such as increased sleep quality and general 
satisfaction with the effects of medical cannabis on PTSD symptoms.

Peter’s partner: “What I see with Peter is that my nights are calmer. He is sleeping well. 
I don’t have a wet bed [from his sweat] anymore. And he is calmer.”
Peter’s partner: “For me, it actually is like a gift from heaven […] For me, it is a new 
start, with a lot of hope.”

3.3
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3.4 Adverse effects
Patients did not report many adverse effects or disadvantages to using cannabis. 
The main unpleasant effects that were reported were related to taking too much 
cannabis.

Bernie: “When I take too much, I can get emotional. That’s very strange to me. I don’t 
know that at all. Then I’m crying on the couch, and my wife is looking at me like, ‘What 
is this?’ And I think, ‘Yes, what is this?’”
Harald: “With too many drops, when I need to get out at night, I can feel really lost 
[…] I feel disoriented.”

4. Discontinuation phase

4.1 Lack or disappearance of effects
Of the seven patients who participated in this focus group discussion, one had 
decided to stop using medical cannabis three months after initiation.

Dave: “The first three weeks, it went well. I felt relaxed; I slept better. But then suddenly 
the effects disappeared […] I persisted for three months […] I tried cannabis oil, I 
tried several things, but it didn’t work […] I could use as many drops as I wanted […] I 
don’t know if it has something to do with my constitution […] I never respond well to 
medications. I use it for a while, and then, suddenly, the effects are gone.”

4.2 Rebound effect when stopping
Two patients mentioned that their nightmares returned when they stopped taking 
cannabis.

Adam: “I had to go to the hospital for some examination because of my sleep apnoea. 
I did not use cannabis that time […] Yes, I had nightmares and panic […] I’m not sure 
if it had to do with it [not using cannabis].”
Bernie: “I’ve been experimenting [with not taking cannabis]. And then the nightmares 
return indeed […] I know that when I will stop taking cannabis, it will go in the wrong 
direction again.”

5. General aspects
Several themes were not related to one of the four stages of medical cannabis use. 
These themes were classified under a separate category.

5.1 Availability
An important theme was the availability of medical cannabis. Patients with a medical 
cannabis prescription had their cannabis delivered at home by a pharmacy. The 
experiences were very positive.
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Peter: “It’s easy to receive the cannabis from the pharmacy. They have a nice delivery 
service […] Each half hour you get a notification about the estimated time of arrival.”
One patient was growing his own cannabis at home. He knew someone with 
extensive knowledge on cannabis cultivation who was giving him advise.
Adam: “For a while, I was getting my cannabis from a centre for which the quality of 
cannabis was checked by the university. At some point they closed down, and then I 
decided to start growing it myself. I know someone who has a lot of knowledge about 
this […] This person also has a shop where he advises people with cancer or brain 
damage what would be the best [strain] for them to use. Based on his advice, I’m 
growing my own cannabis from seed […] At home I have a little tent with five plants. 
Plus, I also like doing it.”

During the discussion, patients also referred to other sources of cannabis, 
such as semi-legal cannabis dispensaries, which, in the Netherlands, are called 
”coffeeshops”. Patients were very outspoken about the quality of cannabis available 
from coffeeshops and indicated that they did not make use of them.

Adam: “I have to say, the cannabis in the coffeeshop, you really need to be careful 
with that. They add all kinds of stuff.”
Jim: “Yes, absolutely! A quality mark on everything, but not on this [cannabis]!”
Bernie: “Maximum revenue, but they don’t care about the [people smoking it].”
Jim: “[What we use] is medical, but what you buy in the coffeeshop…”
Adam: “Once, I went to a coffeeshop, and I thought, ‘What am I doing here?’ [I realized] 
that there are criminals behind this […] I don’t want to contribute to that […] That’s 
why I grow it myself.”

Most patients were no longer reimbursed for medical cannabis reimbursed by their 
healthcare insurance; others were anticipating that their reimbursement would 
soon be discontinued.

Harald: “At this point, I’m still getting it reimbursed. However, I received a letter stating 
that they will stop reimbursing it at the end of this year […] because they don’t see it 
as a medicine.”
Bernie: “I’ve had it reimbursed two times. And then [they stopped]. But it is prescribed 
and comes from the pharmacy?”
Jim: “They don’t care about that.”

5.2 Use-related restrictions
Some potential limitations with regards to medical cannabis use were discussed as 
well. These were related to driving and to traveling abroad. Some patients still chose 
to drive, especially because they only took cannabis at night, before sleep. Other did 
not drive, but this was mainly due to the other medications that they were taking. 
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Two of the patients did sometimes drive when under the influence of cannabis. Both 
experienced it as something that did not impair them.

Peter: “I take it before sleep. In the morning, you do not have any side effects from 
that. I think with the conventional medications […] that those were more dangerous.”
Harald: “I do still drive a car, but not alone. Definitely not in the early morning. I’m 
sure that I cannot do that. Definitely not with all the other medications that I’m still 
taking…”
Jim: “I still drive, but not as much as in the past. If it has an influence on my driving 
ability? […] I say it has a minimal effect. Minimal to none.”
Adam: “If you go to the coffeeshop without having any experience and then drive a 
car, yes, then it might go wrong […] I also know people who are getting really high and 
then drive a car. I don’t think that is a good idea.”

Opinions varied on taking medical cannabis abroad. Some experienced it as 
something to be careful with, while others thought it was not a problem.

Peter: “When they would open my suitcase, and they see it, then I would like to have 
some [paperwork showing that I have a prescription for medical cannabis].”
Jim: “They don’t make a problem out of it.”
Bernie: “I wouldn’t take it to Romania or…”
Jim: “Oh yes, I will bring it with me all over the planet.”

5.3 Need for information
During the discussion, it became clear that patients felt they could benefit from 
more knowledge about the use of medical cannabis for PTSD.

Bernie: “Actually, it is just a good product. But yes, what we are doing, you have to 
study it.”
Bernie: “We are realizing now that you need to look specifically at each person, what 
they need. That is clear to me […] We will continue to [explore the potential of medical 
cannabis].”
George: “I have the impression that I’m not getting the most out of it…”

5.4 Comparison to other medications
The last general sub-theme that emerged from the focus group discussion related to 
patients comparing cannabis to other substances – mainly medication that they took 
for their PTSD in the past. Without exception, they experienced medical cannabis 
as having much fewer side effects than conventional medications.
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Peter: “[With other medications] the dose was so high that I was sitting on the couch 
like a zombie […] Now I wake up feeling fresh, and my whole outlook on the day is 
different.”
Bernie: “I feel more like myself again. I’m more direct. I say things like ’Listen, this 
isn’t right, or that isn’t right’. Other medications have continually repressed that.”
Peter’s partner: “And I think that the chemical stuff that he was taking before, is 
actually worse than cannabis. With its side effects and chemical compounds.”
Jim: “Cannabis is the most ideal medicine that I’ve ever had. In comparison with pills, 
they can just throw them away.”

DISCUSSION

This paper has presented the results from a focus group discussion that aimed 
to unravel PTSD patients’ opinions on and experiences with medical cannabis. By 
applying qualitative content analysis, we identified four themes related to different 
phases of medical cannabis use: consideration, initiation, usage, and discontinuation. 
A fifth overarching theme was related to several general aspects of medical cannabis 
use. In the following discussion, we highlight some of the relevant themes and 
subthemes that were identified.

Patients emphasized that they perceived cannabis as a medicine that could help 
them manage their PTSD symptoms. The participants stressed the importance of 
using cannabis in a way that would allow them to function better, and did not report 
any urge to “get high.” The perception of cannabis as a medicine versus a drug of 
abuse played a central role during the consideration phase before initiation. For 
several patients, cannabis was initially seen as a recreational drug, which created a 
mental barrier to medical cannabis use. Deciding to initiate medical cannabis use was 
often reported to be a gradual process, during which participants experienced some 
hesitance. Partners had a significant influence on this process, which underscores 
the importance of the involvement of partners or close relatives during medical 
cannabis initiation.

Lack of therapeutic effect and/or experienced side effects with conventional 
medication played an important role in patients’ decisions to consider cannabis 
as a potential treatment alternative. Patients expressed a wish to reduce or stop 
the use of other medications, and some reported having done so. They reported 
minimal side effects of medical cannabis and strongly favoured it over many of the 
other medications that they had used in terms of the ratio of therapeutic effects 
to side effects. However, this general sentiment could have emerged due to the 
sample consisting of patients who had been dissatisfied with previous treatments.

3.3
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Reported therapeutic effects ranged from reduced anger and irritability to increased 
sleep quality and reductions in nightmares and night sweats. Nightmares and 
associated insomnia are a major problematic symptom in many patients with PTSD, 
and currently available medication is often not adequately effective in alleviating 
these symptoms.27 Studies examining the effects of several cannabinoids on 
improvement of sleep and reduction of nightmares have shown promising results, 
but have lacked the scientific rigor needed to provide conclusive evidence.17–20

Despite the overall positive experiences in this sample, cannabis use was also 
associated with potential risks, including the potential for abuse. Although all 
patients reported no significant adverse effects, one patient had some concerns 
related to his history of medication and alcohol abuse, which is not uncommon in 
patients with PTSD.2829 Several studies have shown a strong link between PTSD and 
cannabis use disorder,30 which can possibly be explained by the use of cannabis 
due to coping-motives.31 Whether such use should be classified as problematic or 
as self-medication probably depends on the specific circumstances of each unique 
case. Although some studies have found an association between cannabis use 
disorder and poor treatment outcomes in PTSD patients,32,33 monitored prescription 
of medical cannabis in controlled dosages cannot be compared to excessive and 
unsupervised use of cannabis from unknown sources.

Several patients reported being well informed and aware of the different cannabis 
strains. Most of the cannabis grown for the recreational market has been cultivated 
to contain mainly THC, at the expense of CBD and other cannabinoids.34 High levels 
of THC increase the probability of adverse effects, including anxiety,35 memory 
impairment,36 and psychosis.37,38 However, CBD has been shown to counter several 
of the potential adverse effects of THC.39–41 The majority of patients in this study 
used strains with relatively low percentages of THC and high percentages of CBD 
(i.e., Bediol), which might be a preferred ratio in a population of vulnerable PTSD 
patients. However, some patients used strains with a high percentage of THC and 
a low percentage of CBD (e.g., Bedrocan) and reported benefiting from the use of 
these strains without experiencing any significant side effects. Regardless of the 
strain patients were using, most of them seemed to agree that treatment needs to 
be individualized. They believed that if one strain does not have optimal effects or 
induces certain adverse effects, another strain should be tried.

Dosages of medical cannabis also varied among the individuals, ranging from 3 
drops of Bediol oil before sleep to approximately 1 g of inhaled Bedrocan granulate 
taken throughout the day. Although the bioavailability and pharmacokinetics of 
these different routes of administration vary,42 the net amount of THC could differ 
by an estimated 200-fold. Despite the fact that it is not possible to directly compare 
different strains, in different forms, administered at different frequencies, this shows 
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the complexity of medical cannabis prescription. Furthermore, the anxiolytic effects 
of THC seem to be dose-dependent, with THC potentially becoming anxiogenic 
at higher doses.39 These complexities could also explain why some patients in 
this study reported difficulties finding the right dose – for example, experiencing 
anxiolytic effects at one dose and increased emotionality at another.

Potential use-related restrictions were also reported, such as driving. The majority 
of patients still drove a car and said that their medical cannabis use did not impair 
their ability to drive. Although for most patients this absence of impairment was 
related to the fact that they only used cannabis before sleep, some patients also 
drove a car after cannabis use during the day. In the Netherlands (and most other 
countries), detection of any level of cannabinoids or cannabinoid metabolites by 
law enforcement officials could have legal repercussions. As these metabolites are 
detectable long after medical cannabis has been used,43 we feel that this issue is 
important to discuss and study given the increasing levels of medical cannabis 
prescription around the world.

This study had several limitations. First, due to the small population of Veterans 
with PTSD with a prescription for medical cannabis in the Netherlands, only a 
single focus group was organized. Second, our study included only patients with 
a current prescription for medical cannabis, potentially resulting in a selective 
sample of patients who responded well to medical cannabis. Only one patient 
had discontinued medical cannabis use because of insufficient therapeutic effect. 
Third, the prescribing psychiatrist was present during the focus group discussion 
because of the participants were recruited from a psychologically vulnerable patient 
population. Although his presence could have biased the results in some ways, we 
felt that the presence of the psychiatrist was desirable to create a sense of trust 
and safety and to contribute to an open discussion between patients and their 
partners. In future studies, other medical cannabis prescribers could be identified, 
and a variety of PTSD subpopulations could be included, including patients with 
less favourable experiences with medical cannabis. By organizing multiple focus 
groups, researchers could identify other themes, and achieve data saturation 
within this particular treatment population. This approach could help to create a 
more complete picture of PTSD patients’ experiences with medical cannabis use. 
However, we believe it is important for the field to learn about patients’ experiences 
with medical cannabis at this early stage already, due to the increasing interest in 
and availability of medical cannabis for this indication. Especially considering the 
significant number of patients with PTSD that do not respond well to the currently 
available treatments.

To our knowledge, this was the first study to use a focus group approach to study 
PTSD patients’ experiences with medical cannabis We believe these results can be 
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of value to clinicians considering prescribing medical cannabis to patients with PTSD 
or for other indications. In addition, our findings could be useful in the design of 
future qualitative and quantitative studies on the use of medical cannabis for the 
treatment of PTSD.
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ABSTRACT

Objective: To describe the extent to which patients with mental health problems 
after admission to an Intensive Care Unit (ICU) initiate and use psychotropic 
medication. 

Methods: All adult patients who stayed in the ICU of the University Medical Centre 
Utrecht for 48 hours or more between 2013 and 2017, alive after 1 year and not 
admitted to the ICU with brain injury, were eligible. Questionnaires were used 
to identify components of mental health problems, i.e. depression, anxiety and 
posttraumatic stress disorder (PTSD) and psychotropic medication use. 

Results: Of the 1328 former ICU patients, 24.3% (n=323) had developed any of 
the mental health problems mentioned above. Of this group, 29.7% (n=96) used 
psychotropic medication one year after ICU discharge versus the 10.6% (n=107) 
of patients without these problems (OR 3.17, 95% CI 2.29-4.38). They were further 
4.33 (95% CI 2.62-7.16) times more likely to initiate psychotropic medication (18.7% 
vs 4.8%) after ICU admission. Similar patterns were observed for individual groups 
of psychotropics: antidepressants, antipsychotics and benzodiazepines. 

Conclusion: Former ICU patients with mental health problems were almost three 
times more likely to use and initiate psychotropic medication than former ICU 
patients without these problems. Future research should investigated whether 
mental health problems are properly diagnosed and treated in former ICU patients.
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INTRODUCTION

An increasing number of patients with critical illness survive an admission to 
the intensive care unit (ICU) because of advancements in critical care. However, 
approximately 50–70% of these survivors develop some time after ICU discharge 
symptoms of mental, physical and/or cognitive impairments known as post-
intensive care syndrome (PICS).1–3 A stay at an ICU is a stressful event that may result 
in symptoms of PICS including mental health problems due to the acute illness, the 
multiple life-supporting interventions and procedures and the use of medications. 
The long-term effects after admission to the ICU are still largely unknown.

The mental problems of PICS are characterized by anxiety, depression and/or 
posttraumatic stress disorder (PTSD). The risk of developing one of these problems 
after an ICU stay varies across studies: 12–43% for anxiety, 10–45% for depression 
and 5–64% for PTSD.1,2,4–6 Furthermore, patients often develop more than one of 
these mental health problems.4 Mental health problems after ICU admission are 
associated with a lower quality of life and an increased risk of mortality in the next 
24 months.1,5,7

For those suffering from mental health problems after ICU stay, the road from 
recognizing symptoms to finding the best treatment is not a clear trajectory, as the 
treatment of ICU survivors comprises a rather new discipline.8,9 Although we know 
that the frequency of occurrence of mental health problems in ICU survivors and 
the impact thereof can be extensive, little is known on ‘whether’ and ‘how’ these 
patients are being treated.

The objective of the present study was to describe to what extent mental health 
problems after ICU admission are associated with the initiation and use of 
psychotropic medication.

3.4
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METHODS

Setting and study population
A prospective observational follow-up study was performed in patients who had 
been admitted to the 32-bed, mixed medical-surgical-cardio ICU of the University 
Medical Centre Utrecht (UMCU), a large academic hospital in the Netherlands. 
Included were patients older than 18 years of age who had stayed in the ICU for 
more than 48 hours between January 2013 and December 2017 with at least 1 year 
of follow-up available. Patients were excluded if they were admitted to the ICU due 
to brain injury,10 if they had died within the first year after ICU discharge, or if they 
failed to return the 1-year follow-up questionnaire. The ethics committee of the 
UMCU approved the study and provided a waiver for informed consent (protocol 
number 10/006). The patients, who returned the questionnaires gave written 
consent to use their anonymized data for research purposes.

Data collection
Baseline characteristics and clinical data were prospectively collected during ICU 
admission using the ICU’s Patient Data Management system (PDMS) Metavision; this 
information included data on age, gender, planned or unplanned ICU admission, 
Acute Physiology and Chronic Health Evaluation fourth edition (APACHE IV)11 score 
(severity of disease) and Simplified Acute Physiology Score second edition(SAPSII)12 
score (severity of disease), sedation, days in the ICU and mechanical ventilation. 
Sedation was defined with a score ≤-3 on the Richmond Agitation and Sedation Scale 
(RASS) combined with continuous midazolam or propofol administration. Receiving 
mechanical ventilation was registered dichotomously and positive if a patient had 
received mechanical ventilation at any moment during ICU admission.

All patients still alive one year after ICU discharge according to the Dutch municipal 
population register received a questionnaire by mail. If the questionnaire was not 
returned within several weeks, patients were reminded by mail and/or telephone 
to send in the questionnaire.

The questionnaire contained a set of standardized and validated questions on 
quality of life (Euroqol-5D (EQ-5D),13,14 physical impairment (Barthel),15,16 and 
cognitive symptoms (Cognitive Failure Questionnaire (CFQ)).17 The questionnaire 
included standardized and validated questions on depression and anxiety (Hospital 
Anxiety and Depression Scale [HADS])18,19 and current medication use. Symptoms 
of PTSD were measured using the Impact of Event Scale (IES) until November 
2017. Thereafter, the Impact of Event Scale-Revised (IES-R) was used. Revisions 
in the IES-R versus the IES include seven items on hyper arousal in addition to 
the 15 items on intrusion and avoidance in the IES.20–22 All these sets of questions 
in the questionnaire assessed the situation during the preceding 7 to 14 days. In 
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addition, the patient was asked whether he or she could recall having pain during 
ICU admission.

Psychotropic medication use
Data on psychotropic medication use before ICU admission was obtained from the 
PDMS Metavision. The data in the PDMS was collected by the hospital pharmacy 
as part of the medication reconciliation process and included data on the type of 
drug and prescribed daily dose of all the medication dispensed during the 6 months 
before admission and still in use at the time of admission. The data on psychotropic 
medication use 1 year after ICU discharge were obtained from the questionnaires, 
including information on the type of drug and prescribed daily dose. Psychotropic 
medication was identified using the anatomical therapeutic chemical classification 
system. A distinction was made between the different psychotropic medication 
groups: antipsychotics (N05A; excluding lithium: N05AN), antidepressants (N06A) 
and benzodiazepines (N05B or N05C; excluding melatonin receptor agonists: 
N05CH). The use of psychotropic medication 1 year after discharge was defined as 
using one of the drugs from the groups above on the questionnaire.

Mental health problems
Data on depression, anxiety and PTSD symptoms were obtained from the HADS 
and IES/IES-R questionnaires. Depression was defined as a score of ≥ 8 for the HADS 
depression items; anxiety was defined as a score of ≥ 8 for the HADS anxiety items 
and PTSD as a score of ≥ 33 for the IES-R questionnaire or a score of ≥ 35 for the IES 
questionnaire. All the scores for depression, anxiety and PTSD were dichotomized 
using these threshold scores.

Data analysis
Student t-tests and Mann–Whitney U tests were used to determine the differences 
in baseline characteristics between patients with and without mental health 
problems. Logistic regression analysis was used to quantify the strength of the 
association between mental health problems and using psychotropic medication 
1 year after ICU discharge, expressed as odds ratios (ORs) with a corresponding 
95% confidence interval (95% CI). These analyses were adjusted for the following 
potential confounding variables: age, gender, admission type (elective or acute), pain 
during ICU stay, days in ICU, Apache IV, SAPSII, sedation and mechanical ventilation. 
In addition, a subgroup analysis was done for the group of ICU survivors that did not 
use any psychotropic medication at the time of admission to the ICU. Patients that 
used any psychotropic medication at the time of admission were excluded from this 
subgroup analysis. Statistical analyses were performed using the Statistical Package 
for the Social Sciences (SPSS), version 25.
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RESULTS

During the study period, 2166 former ICU patients received a questionnaire. Of 
these, 838 (38.7%) were excluded because they did not return the questionnaire 
(n=515, response rate 76.2%), were admitted to the ICU with brain injury (n=290), 
died in the time between checking the Dutch municipal population register and 
sending the questionnaires (n=18) or were younger than 18 years old (n=15) during 
admission. Thus, a total of 1328 former ICU patients were included in this study 
(Figure 1).

Figure 1. Inclusion of ICU survivors

Overall the mean age was 59.2 years, the majority being men (67.5%). Of all 
admissions to the ICU 34.4% of these were planned admissions and patients had 
an average stay at the ICU of 9.2 days. During that admission 36.3% of the patients 
experienced pain. The mean SAPS II score was 38.8 and the mean Apache IV score 
was 61.1. There were no differences in these scores for patients who developed 
mental health problems 1 year after discharge and those who did not. Almost all 
patients (98.3%) received mechanical ventilation during the ICU stay. Patients who 
described mental health problems 1 year after discharge were more likely to use 
antidepressants, antipsychotics and benzodiazepines at the time of admission than 
those who did not.

Approximately a quarter (24.3%, n=323) of the included individuals suffered from 
one or more of mental health problems 1 year after ICU discharge: 14.7% (n=196) 
of the individuals suffered from depression, 15.2% (n=202) from anxiety and 8.5% 
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(n=113) from PTSD a year after ICU discharge. In total, 11.2% (n=149) suffered from 
two or three mental health disorder.

Table 1. Patient characteristics

Characteristics All patients 
(n=1328)

Patients with 
mental health 
problems 
(n=323)

Patients 
without 
mental health 
problems 
(n=1005)

P value

Characteristics IC admission

Age, mean (SD)a 59.19 (15.45) 57.30 (16.38) 59.79 (1.10) 0.016

Male, n (%)b 897(67.5%) 210 (65%) 687 (68.4%) 0.264

Planned admission, n (%)a 456 (34.4%) 104 (32.3%) 352 (35.0%) 0.370

Days in ICU, mean (SD)a 9.21 (12.45) 9.29 (11.99) 9.19 (12.60) 0.902

Pain, n(%)b 414 (36.3%) 132 (42.2%) 282 (34.1%) 0.011

SAPS II score, mean (SD)a 38.77 (13.51) 38.23 (13.00) 38.95 (13.67) 0.406

Apache IV score, mean (SD)a 61.12 (24.22) 59.32 (23.37) 61.70 (24.47) 0.162

Sedation, n(%)b 892 (67.4%) 231 (72.0%) 661 (66.0%) 0.046

Received mechanical ventilation, n 
(%)b

1297 (98.3%) 316 (98.4%) 981 (98.3%) 0.859

Antidepressant use before ICU 
admission, n (%)b

132 (10.1%) 50 (15.5%) 82 (8.3%) <0.001

Antipsychotic use before ICU 
admission, n(%)b

41 (3.1%) 16 (5.0%) 25 (2.5%) 0.029

Benzodiazepine use before ICU 
admission, n(%)b

239 (18.3%) 83 (25.8%) 156 (15.8%) <0.001

Characteristics one year after ICU 
discharge

Barthel Score, mean (SD)a 18.65 (3.46) 17.52 (4.66) 19.08 (2.77) <0.001

CFQ Score, mean (SD)a 21.98 (15.89) 32.95 (18.02) 18.14 (13.07) <0.001

EQ-5D, mean (SD)a 0.77 (0.25) 0.59 (0.29) 0.84 (0.20) <0.001

Filled in the questionnaire themself, 
n (%)b

959 (82.6%) 227 (70.5%) 732 (87.2%) <0.001

Back to work, n (%)b 1015 (87.7%) 242 (76.3%) 773 (92.0%) <0.001

SD: standard deviation, SAPS II: Simplified Acute Physiology Score second edition, APACHE IV: Acute 
Physiology and Chronic Health Evaluation fourth edition, CFQ: Cognitive Failure Questionnaire, EQ-5D: 
Euroqol-5D, a Student t-test, b Mann-Whitney U test.
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Former ICU patients with depression, anxiety and/or PTSD symptoms were 
younger, had more pain during their ICU stay and used more antidepressants, 
benzodiazepines and antipsychotics before ICU admission in comparison to former 
patients without these mental health problems (Table 1). Furthermore, individuals 
with any of the mental health problems also mentioned accompanying problems 
as they had more physical impairment (a lower average score on the Barthel 
questionnaire) and an inferior quality of life (a lower score for EQ5D), less cognitive 
function (a higher average score for the CFQ questionnaire) and required more help 
with completing the questionnaire, while a lower percentage went back to work.

Individuals with mental health problems were 3.17 (CI 95% 2.29-4.38) times more 
likely to use psychotropic medication (29.7% versus 10.7%) 1 year after ICU discharge 
than individuals without mental health problems. A larger effect was observed 
when only the initiators of psychotropic medication were included in the analysis. 
Individuals with mental health problems were 4.33 (CI 95% 2.62-7.16) times more 
likely to initiate psychotropic medication (18.7 % versus 4.8%) 1 year after ICU 
discharge than individuals without mental health problems. Benzodiazepines were 
used by 19.5% (n=63) of the individuals with mental health problems, while 15.5% 
(n=50) used an antidepressant, and 3.1% (n=10) used an antipsychotic. For each of 
the psychotropic medication groups, the individuals with mental health problems 
were over three times more likely to use the medication compared to the individuals 
without mental health problems (Table 2).



145

Psychotropic medication use in former ICU patients with mental health problems

Ta
bl

e 
2.

 T
he

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

m
en

ta
l h

ea
lth

 p
ro

bl
em

s 
an

d 
ps

yc
ho

tr
op

ic
 m

ed
ic

at
io

n 
us

e 
on

e 
ye

ar
 a

ft
er

 IC
U

 d
is

ch
ar

ge

A
ll 

u
se

rs
c

A
ll 

pa
ti

en
ts

 
(n

=1
32

8)
Pa

ti
en

ts
 w

it
h 

m
en

ta
l 

he
al

th
 p

ro
bl

em
s 

(n
=3

23
)

Pa
ti

en
ts

 w
it

ho
ut

 m
en

ta
l 

he
al

th
 p

ro
bl

em
s 

(n
=1

00
5)

O
R 

(9
5%

 C
I)

a

Cr
ud

e
O

R 
(9

5%
 C

I)
 A

dj
u

st
ed

b

A
nt

id
ep

re
ss

an
ts

11
3 

(8
.5

%
)

50
 (1

5.
5%

)
 6

3 
(6

.3
%

)
2.

74
 (1

.8
5-

4.
07

)
2.

41
 (1

.6
0-

3.
62

)

A
nt

ip
sy

ch
ot

ic
s

17
 (1

.3
%

)
10

 (3
.1

%
)

7 
(0

.7
%

)
4.

56
 (1

.7
2-

12
.0

7)
3.

46
 (1

.2
2-

9.
79

)

B
en

zo
di

az
ep

in
es

11
8 

(8
.9

%
)

63
 (1

9.
5%

)
55

 (5
.5

%
)

4.
19

 (2
.8

4-
6.

16
)

3.
76

 (2
.5

1-
5.

61
)

A
ny

 p
sy

ch
ot

ro
pi

c 
m

ed
ic

at
io

n
20

3 
(1

5.
3%

)
96

 (2
9.

7%
)

10
7 

(1
0.

6%
)

3.
54

 (2
.6

0-
4.

85
)

3.
17

 (2
.2

9-
4.

38
)

In
it

ia
to

rs
 o

nl
yd

A
ll 

in
it

ia
to

rs
 

(n
=9

79
)

Pa
ti

en
ts

 w
it

h 
m

en
ta

l 
he

al
th

 p
ro

bl
em

s 
(n

=2
09

)

Pa
ti

en
ts

 w
it

ho
ut

 m
en

ta
l 

he
al

th
 p

ro
bl

em
s 

(n
=7

70
)

O
R 

(9
5%

 C
I)

a

Cr
ud

e
O

R 
(9

5%
 C

I)
 A

dj
u

st
ed

b

A
nt

id
ep

re
ss

an
ts

38
 (3

.9
%

)
19

 (9
.1

%
)

19
 (2

.5
 %

)
3.

95
 (2

.0
5-

7.
61

)
3.

62
 (1

.8
1-

7.
23

)

A
nt

ip
sy

ch
ot

ic
s

3 
(0

.3
%

)
2 

(1
.0

%
)

1 
(0

.1
%

)
7.

43
 (0

.6
7-

82
.3

4)
6.

18
 (0

.4
8-

78
.8

8)

B
en

zo
di

az
ep

in
es

45
 (4

.6
%

)
26

 (1
2.

4%
)

19
 (2

.5
%

)
5.

62
 (3

.0
4-

10
.3

7)
5.

16
 (2

.7
4-

9.
72

)

A
ny

 p
sy

ch
ot

ro
pi

c 
m

ed
ic

at
io

n
76

 (7
.8

%
)

39
 (1

8.
7%

)
37

 (4
.8

%
)

4.
55

 (2
.8

1-
7.

43
)

4.
33

 (2
.6

2-
7.

16
)

a  O
R=

O
dd

s 
Ra

tio
 a

nd
 C

I=
 C

on
fid

en
ce

 in
te

rv
al

, b  A
dj

us
te

d 
fo

r a
ge

, g
en

de
r, 

pl
an

ne
d 

ad
m

is
si

on
, p

ai
n 

du
ri

ng
 IC

U
, d

ay
s 

in
 IC

U
, A

pa
ch

e 
IV

, S
A

PS
 II

, s
ed

at
io

n 
an

d 
m

ec
ha

ni
ca

l 
ve

nt
ila

tio
n,

 c 
A

ll 
us

e 
of

 p
sy

ch
ot

ro
pi

c 
m

ed
ic

at
io

n 
1 

ye
ar

 a
ft

er
 IC

U
 d

is
ch

ar
ge

, d  S
ub

gr
ou

p 
an

al
ys

is
 o

f p
sy

ch
ot

ro
pi

c 
m

ed
ic

at
io

n 
us

e 
1 

ye
ar

 a
ft

er
 IC

U
 d

is
ch

ar
ge

, f
or

 p
at

ie
nt

s 
w

it
h 

no
 p

sy
ch

ot
ro

pi
c 

m
ed

ic
at

io
n 

us
e 

at
 th

e 
tim

e 
of

 a
dm

is
si

on
.

3.4



146

Chapter 3.4

Figure 2a shows the use of psychotropic medication in former ICU patients with 
differed according to the mental health problems depression, anxiety and PTSD. The 
figure demonstrates that not all mental health problems led to similar percentages 
of treatment with psychotropic medication. Patients received treatment with 
psychotropic medication most often when they had combined symptoms of 
depression, anxiety and PTSD symptoms (17 out of 39; 43.6%) 1 year after ICU 
discharge, while the group of patients with depression and PTSD received treatment 
with psychotropic medication 2.5 times less frequently (2 out of 11; 18.2%).

Figure 2b shows the same parameters as Figure 2a but showing the patients who 
initiated any psychotropic medication. When it came to new users, patients with 
depression and PTSD initiated psychotropic medication treatment most often (2 
out of 11; 18.2%), while in the group of patients with anxiety and PTSD, only 7.7% (2 
out of 26) initiated new psychotropic medication after discharge.

Figure 2a. Use of psychotropic medication one year after ICU discharge. Categorized on each 
of the mental health problems one year after ICU discharge
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Figure 2b. Initiation of psychotropic medication after ICU discharge. Categorized on each of 
the mental health problems one year after ICU discharge

DISCUSSION

Overall, we found an association between depression, anxiety and/or PTSD 
symptoms and the use of psychotropic medication 1 year after ICU discharge. We 
demonstrated that former ICU patients with mental health problems were over 
three to four times more likely to initiate and use psychotropic medication 1 year 
after ICU discharge than former patients without these mental health problems. 
Furthermore, less than one third of the patients who had symptoms of depression, 
anxiety and/or PTSD used any form of psychotropic medication.

This study further showed that approximately a quarter of the patients with 
symptoms of depression used a psychotropic medication 1 year after ICU discharge, 
and almost one third of the patients with symptoms of anxiety were treated with 
medication. We know from other populations that, following diagnosis, up to 80% 
receives pharmacological treatment for their depression23 and a little more than 60% 
receives pharmacological treatment for anxiety.24 This result suggests that these 

3.4
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problems may not be known to health care professionals, or that pharmacological 
therapy is not started. To receive treatment, a patient must recognize the mental 
health problems, then decide to visit a physician who need to recognize and 
diagnose these mental health problems. Afterwards, the physician needs to decide 
whether psychotropic medication should be prescribed to treat these mental health 
problems. For pharmacological treatment of depression, anxiety and/or PTSD, 
several types of psychotropic medication can be used. But, as shown by this study, 
treatment with psychotropic medication has not reached the majority of these 
patients.

To our knowledge, only one study has assessed information on mental health 
problems and psychotropic medication use before and after ICU stay. This study 
demonstrated that critically ill patients who received mechanical ventilation had 
an increased risk of a new psychiatric diagnosis and new use of psychotropic 
medication in the first 3 months after ICU admission, compared to other hospitalized 
patients and the general population.25 This increased risk disappeared after 9 and 12 
months. This study consisted of two parts, one part before ICU admission and one 
follow-up after ICU admission. All surgical patients were excluded for both parts of 
the study and all patients with a psychiatric diagnosis or psychotropic medication 
use before their ICU admission were excluded for the follow-up in this study.

One other study followed patients leaving the ICU for a long-term, acute-care 
facility. In this study group, 47% of the patients used an antidepressant (two-thirds 
initiated their antidepressant after ICU discharge) in the first few weeks after ICU 
discharge.26 In our study group, only one in six patients used antidepressants 1 year 
after discharge, and only 6.5% of the patients with mental health problems initiated 
an antidepressant. This significant difference can be explained by the intensity of 
treatment and possibly by the alertness to mental health problems in the long-term, 
acute-care facility. This difference might also be because the other study explored 
the use of antidepressants within 3 weeks after ICU discharge, while we explored 
the use of psychotropic medication 1 year after ICU discharge. This difference could 
indicate that either many patients discontinue their antidepressant use before the 
end of the first year after ICU discharge or that different indications are being used 
for prescription 3 weeks or 1 year after ICU discharge.

The literature has shown that prior psychopathology impacts the development of 
delirium in ICU patients.27 Our study did not obtain data about psychopathology 
prior to critical illness, and we speculate that prior psychopathology could also be 
a risk factor for the development of mental health problems after ICU admission.

Recently, a study has been published on almost the same population.28 In this 
study, higher percentages of depression (33% vs 15%), anxiety (34% vs 15%) and 
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PTSD (19% vs 11%) were found due to differences in inclusion and exclusion criteria. 
Furthermore, the treatment policy considering sedation has changed dramatically 
over time. The effects of these changes should be explored further in future 
research.

The results in our study show that former ICU patients with mental health problems 
did not only suffer from mental health problems, but also reported a lower quality 
of life, more physical impairment and a lower cognition. As a result, these patients 
needed help with filling out the questionnaire more often. Also, a lower percentage 
went back to work. However, we cannot distinguish between cause and effect of 
PICS and the multiple factors of PICS.

In this study only psychotropic medication, related to mental health problems were 
investigated. Other medication frequently used in patients post-ICU may also be 
interesting, including the (over) use of opioids. The method that was used in this 
study would also be appropriate to evaluate the use of opioids 1 year after ICU 
discharge.

Our study has some limitations. First, the indication for the prescribed psychotropic 
medication was not available. Furthermore, data on possible psychiatric evaluations 
was unknown to the researchers. Therefore, we may have overestimated or 
underestimated the use of psychotropic medication related to the mental health 
problems of the post ICU syndrome, as not all mental health problems may be 
related to the former critical illness and treatment during ICU admission. Second, 
in this study, questionnaires were used to determine whether patients suffered 
from mental health problems. Although these questionnaires are validated and 
used as a diagnostic tool by psychiatrists, in this study, they were completed by the 
patients in their home setting. Therefore, we do not know under what circumstances 
the questions were answered; we could have overestimated the number of actual 
mental health problems. Last, this single-centre study did not include data from 
other hospitals. It is well possible that the results differ between treatment facilities.

Our study also has several strengths. First, we investigated a relatively large 
population of 1328 former patients. Other studies in the ICU have often included 
relatively small populations. Additionally, we achieved a response rate of 76% for 
the questionnaires, which is relatively high. Although we do not know why almost 
a quarter of the former ICU patients did not complete the questionnaire, we still 
had a viable group to analyse. This is further the first study to explore the use of 
psychotropic medication in patients with mental health problems 1 year after ICU 
discharge.

3.4
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The findings in this study suggest that there is an opportunity to improve diagnosis 
and treatment mental health problems in former ICU patients. This trajectory could 
then focus on all the aspects of PICS. Therefore, we suggest further research on the 
topic and the possibility of a post-ICU trajectory where the development of mental 
health problems can be monitored and possibly treated. While suggesting this topic 
for future research, we recognize that UMC Utrecht offers outpatient ICU aftercare. 
The response to the invitations to these outpatient sessions is however considered 
low (approximately 10%).

CONCLUSION

In conclusion, our study demonstrated that former ICU patients with depression, 
anxiety and/or PTSD were approximately three to four times more likely to use 
and initiate psychotropic medication. On the other hand, not even one third of the 
patients with any of these mental health problems used psychotropic medication. 
Future research should investigate whether mental health problems are properly 
recognized, diagnosed and treated in former ICU patients.
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conducted the short literature search and wrote the general discussion. During the 
whole process she asked for and implemented input and feedback from her PhD 
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GENERAL DISCUSSION 

The military is an organization that chooses its servicemen after stringent selection 
processes and assessments.1 It can be considered to be an organization that employs 
a healthy population. After all, serving in the military implies that someone is fit for 
deployment, which is the case for anyone who has a career in the military.2,3 Every 
few years, soldiers start the cycle of training and preparing for a mission, going on 
deployment and recovering after deployment. The environments and circumstances 
soldiers endure during deployment increases their risk for physical injury4 or mental 
health problems5 due to exposure to traumatic events. The mental health impact 
of deployment has received much attention in scientific research and clinical care 
programs,2,3,6,7 and the use of psychotropic medications can play an important role 
in the treatment of these mental health problems. Treating military personnel the 
military organisation as a whole because personnel battling mental illness cannot 
be deployed on subsequent missions.8–10 Psychotropic medication affects behaviour, 
mood, thoughts or perception.11,12 A general thought is that this medication can be 
useful and support the psychotherapy process, but it can also be harmful and may 
not always be necessary. Therefore, the objectives of this thesis were to evaluate 
patterns of psychotropic medication use in the Dutch Armed Forces population, as 
well as psychopharmacological treatment after combat-related trauma.

In this general discussion I will first discuss psychotropic medication use in the 
context of the Armed Forces. Second, I will discuss the opportunities and challenges 
of pharmacoepidemiological research in the Armed Forces. Finally, I will present 
the implications for clinical practice and further research and the conclusion of 
this thesis.

PSYCHOTROPIC MEDICATION USE IN THE CONTEXT OF THE 
ARMED FORCES POPULATION

The different studies included in this thesis reveal a low prevalence of psychotropic 
medication use in the Armed Forces population in general and after potentially 
traumatic events specifically. Compared to the Dutch general population, the usage 
of different psychotropic medications is much lower in soldiers (chapter 2.1), which 
remains true after adjustment for gender and age. In addition, the duration of use 
is much shorter, which is reflected in the high numbers of early discontinuation 
of antidepressant use in the military population (chapter 2.2). The use of erectile 
dysfunction medication, which is associated with mental health problems in military 
personnel and with psychotropic medication use, is low in the Dutch Armed Forces 
population (chapter 2.3). Despite the minimal psychotropic medication use in the 
military, the prevalence has increased significantly in the last few decades (chapter 
2.1 and chapter 2.3). Chapter 3.1 demonstrated that military deployment is associated 
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with a three-fold increase of psychotropic medication in Dutch soldiers. Studies that 
show veterans with complex or treatment-resistant posttraumatic stress disorder 
(PTSD) are also included in this thesis. As discussed in Chapter 3.2, in one study 
of veterans with PTSD, half of the study subjects received a variety of adjunctive 
psychotropic medication to their psychotherapy, which was associated with better 
treatment outcomes. Nevertheless, conventional psychotropic medication does not 
benefit all veterans. Cannabis has been used in the treatment of patients with PTSD, 
and in chapter 3.3 veterans shared their experiences with medical cannabis to treat 
their PTSD symptoms. Although they used a variety of different cannabis strains 
and dosages, they reported several therapeutic effects such as increased quality of 
sleep and reduction of anger and irritability. The experienced stigma surrounding 
cannabis had implications for the initiation of medical cannabis use. The final study 
in this thesis included intensive care unit (ICU) survivors. This group of patients was 
exposed to a potential traumatic event (ICU admission) and is therefore at risk for 
the development of mental health problems such as anxiety, depression and PTSD. 
Almost 25% of the ICU survivors developed mental health problems, but only one 
third of them received treatment in the form of psychotropic medication (chapter 
3.4).

Several studies that were conducted in the military population show relatively high 
levels of self-reported anxiety, depression and PTSD after exposure to potential 
traumatic events during deployment.2,3,7,13–16 The low prevalence of psychotropic 
medication use that is presented in this thesis does not adequately reflect the 
volume of self-reported mental health problems. The gap between the number of 
soldiers who might benefit from treatment (e.g. with self-reported mental health 
problems) and the ones that do receive treatment (e.g. in the form of psychotropic 
medication) is called the treatment gap.17 In other words, there may be under-
treatment of mental health problems in the Armed Forces. Several reasons may 
explain why overall psychotropic medication use is lower than might be expected 
in the military population. In the paragraphs below some of these reasons are 
discussed.

Rational medication prescribing
Within the Guide to Good Prescribing, published by the World Health Organization, 
the process of rational medication prescribing is outlined for health care 
professionals, and it starts with recognizing and defining the patient’s problem (the 
diagnosis).18,19 This step is followed by five more steps: specifying the therapeutic 
objective, verifying the suitability of treatment, starting the treatment, giving 
information instructions and warnings, and monitoring treatment (continue, adjust 
or stop). In the context of the Armed Forces, however, there are two steps prior to 
the diagnosis that are of great importance. First, the soldier or veteran needs to 
recognize that there might be a problem that they need help with. Then, soldiers 
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needs to find their way to a healthcare professionals that can help them.20–25 Only 
then can the healthcare professional start defining the patient’s problem and specify 
the therapeutic objective (e.g. personal health or getting ready for deployment 
again) together with the patient. PTSD is a complex disorder which is sometimes 
hard to recognize, not only for individuals who suffer from symptoms but also for 
health care professionals. Furthermore, the pharmacological treatment options for 
PTSD are often insufficiently effective.10,26–29 With information that is provided by the 
GP, the soldier weighs the pros and cons of medication use. During the period of 
medication use, the patient needs to be monitored or self-monitor because it might 
be necessary to adjust the medication dosage or to provide more information. For 
the soldier it may be difficult to remain compliant due to the military’s work that 
may involve multi-day exercises and training outdoors, which can contribute to early 
medication discontinuation. Another factor may be that there are unwanted side 
effects. The healthcare professional is not always involved when soldiers decide to 
discontinue their medication. Therefore, soldiers may lack the proper information 
necessary to make an informed decision regarding when to stop taking medication. 
Considering the complexity of symptoms of deployment related mental health 
problems, insufficient pharmacological treatment options, side effects that can 
affect the soldiers’ job effectiveness and the complexity of patient monitoring in 
military life, it can be concluded that military factors influence rational medication 
prescribing for mental health problems in the Armed Forces.

Stigma surrounding mental health problems in the Armed Forces
Over the last decade several studies have been conducted on the topic of stigma 
in relation to mental health problems in the Armed Forces.23–25,30,31 The culture of 
the military may attract personnel with negative attitudes towards mental illness 
who are less likely to seek support for mental health issues. These studies describe 
stigma-related barriers (Table 1) that soldiers must overcome before seeking help 
for their mental health problems.

Table 1. Different forms of stigma32

Public stigma
Members of the general population endorse prejudice and discrimination against individuals with 
mental health problems

Self-stigma
Occurs when individuals with mental health problems internalize the negative stereotypes and 
prejudices held by the general public

Structural discrimination
Rules/regulations that either intentionally or unintentionally disadvantage individuals with mental 
health problems

4
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Although it is not completely clear where the resistance towards soldiers who 
suffer from mental health problems comes from, it is clear that there are issues 
related to the acceptance of mental illness within the military community. Although 
most soldiers show understanding and sympathy towards themselves and their 
colleagues concerning the emergence of mental health problems,31 soldiers are 
less eager to work with the colleagues who suffer from mental health problems. 
Additionally, they are more negative about the rights to employment for those 
with mental illness than civilians are. As a possible result of the stigma, Sharp et 
al. reported that up to 60% of the soldiers that might benefit from mental health 
treatment, do not seek help.23 In addition, a recent study in the Dutch Armed Forces 
found several barriers and facilitating measures to seeking help from a health 
care professional (Table 2).32 The different subcategories strongly link back to the 
military culture and education, in which hierarchy is equally important to team 
spirit and comradeship.33 The barriers that are presented all contribute to lower 
psychotropic medication prevalence and might also contribute to early medication 
discontinuation.

Table 2.Important barriers and facilitators for Dutch soldiers for treatment seeking for mental 
health problems.32

Barrier subcategory
Fear of negative career consequences Losing employment (and subsequent financial 

concerns)
Negative differential treatment (different duties, 
no deployment)
Lack of career advancement

Fear of social rejection Fear of being rejected by/removed from the group
Fear of being seen as weak when having mental 
health problems
Negative attitude of supervisor concerning 
treatment

Confidentiality concerns Lack of anonymity when seeking help
Lack of trusting relationship with mental health 
professional

The ‘strong worker’ workplace culture Failure to recognize need for treatment
Preference for self-management
Feeling shame for having mental health problems
Help is provided within group in order to protect 
each other from sigma consequences

Practical barriers Lack of knowledge about who/where to go to for 
help
Lack of time for treatment (work obligations)

Facilitator subcategory
Social support to encourage treatment-seeking Family/spouse support

Peer support (being sent to care by them)
Supervisor support (positive attitude supervisor)
Trusting relationship mental health professional
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Table 2. Continued
Facilitator subcategory
Accessibility and knowledge of where to get the 
right healthcare

Accessible healthcare (low key)
Relatively short waiting list, quick referrals
Knowledge of the healthcare system, and where 
to find help

Healthcare within the military Mental health professionals that are familiar with 
and part of the military work context
Anonymity in system through confidentiality by 
mental health professional

The paradox of psychotropic medication use
Psychotropic medications generally have a broad pharmacological effect on multiple 
neurotransmitter systems and receptors and bind to multiple receptors, influencing 
a large number of brain systems.34,35 This causes a wide range of effects, not all 
of which are positive; many people also experience unwanted side effects. It is 
therefore important for soldiers treated with psychotropic medication and health 
care professionals to determine whether the benefits outweigh the harms.36 
Nevertheless, the lack of effectiveness and the sometimes severe side effects are the 
main reasons that patients with mental health problems discontinue psychotropic 
medication.32

A paradox can be identified in the use of psychotropic medication for members 
of the Armed Forces. The reason to join the Armed Forces, for many, is to be sent 
abroad on a combat or peacekeeping mission. Military deployment, however, is 
frequently associated with a higher risk of developing mental health problems.37–39 
The symptoms of these mental health problems include impaired concentration, 
fatigue, difficulty sleeping, upsetting memories, dreams or flashbacks of traumatic 
events, irritable or aggressive behaviour and impulsive or self-destructive 
behaviour. Due to these symptoms the soldier is unfit for duty. Treatment of these 
mental health problems consists of psychotherapy, but also additional psychotropic 
medication is commonly used.

The side effects of psychotropic medication use can prevent soldiers from properly 
performing their military duties. Psychotropic medication is associated with 
different complicating effects and side effects including sedation, confusion, blurred 
vision, dizziness and loss of attention. Furthermore, muscle weakness, erectile 
dysfunction and a reduced general condition are mentioned. These side effects 
are often the reason why the soldier is (temporarily) unfit for duty. Furthermore, 
unfulfilled expectations of the effect, lack of effectiveness and other problems 
that are mentioned in the parts above may lead to early discontinuation of the 
psychotropic medication.40,41 This early discontinuation increases the risk for relapse 
and often further complicates the treatment of the mental health problems (Figure 
1).
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Figure 1. The dilemma of psychotropic medication use in the Armed Forces population. Re-
turning soldiers are at high risk for the development of mental health problems, which can 
make them unfit for duty (below the red line). On the other hand, psychotropic medication 
for the treatment of the mental health problems has debilitating side effects which make the 
soldier temporarily unfit for duty. Early discontinuation when mental health problems are 
improved (above the red line), increase the risk for relapse.

In short, soldiers have an increased risk for the development of mental health 
problems after deployment. For the treatment of these mental health problems 
psychotropic medication is commonly used. Both the symptoms of the mental health 
problems as well as the effects and side effects of the psychotropic medication 
prescribed to treat these symptoms are the reason why the soldier is (temporarily) 
not suitable for deployment. As a result, they might be inclined to suppress or not 
report their mental health problems or discontinue psychotropic medication use 
too soon. This increases the chance of negative long-term effects.
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OPPORTUNITIES AND CHALLENGES OF PHARMACOEPIDEMIOLO-
CAL RESEARCH IN THE ARMED FORCES POPULATION

Soldiers and veterans are often used as subjects for medical scientific research not 
necessarily with the aim of improving care for the veterans, but because the group 
is suitable for conducting research. Multiple studies on cardiovascular risks and 
treatment options were performed by the Veterans Administration in the United 
States.42–45 The veteran population was used to study the prevalence of, treatment of 
and vaccination against (rare) infectious diseases.46–49 Even this year, researchers did 
use the veteran population for their studies on different aspects of SARS-CoV-2.50–53

In a more historical example, the disastrous losses of Napoleon during the 
Russian campaign of 1812 could be mapped by Charles Minard in 1869 because 
of the works of several witnesses. Among them was the pharmacist Jacob who 
joined the campaign on October 28th 1812. The graph demonstrates that the 
military organization and population is well suited for scientific research and 
how epidemiology can be performed well within the demarcated unit of military 
structure. The illustration – one of the first multivariate graphs - depicts Napoleon’s 
army departing the Polish-Russian border. The number of men in the military cohort 
moving from France to Russia are represented over distance and time by the widths 
(one millimetre for every ten thousand men) of the brown (France à Russia) and 
black (Russia à France) lines. It displays six types of data on two dimensions: the 
number of Napoleon’s troops; the distance travelled; temperature, latitude and 
longitude; direction of travel; and location relative to specific dates (Figure 2). 
The Armed Forces are a unique organization that gathers information on individuals 
on different levels. Personnel files not only include information on gender, age, 
marital status or family situation and home address, but also on educational level. 
The entrance rank of soldiers in the Armed Forces is based on prior education, 
and earned diplomas and certificates are registered in personnel files. The level 
of training determines what rank soldiers receive and, therefore, what salary they 
earn. Next there is military information, such as military brand, placements and 
deployments. Information on deployments includes information on dates, location, 
function and the placements abroad. In addition, there is also information available 
from the medical and pharmaceutical files of the soldiers. The Dutch Armed Forces 
have a unique and integrated healthcare system covering all first- and second-line 
healthcare, including occupational healthcare, dental care, psychiatric healthcare 
and traveller advice, which includes vaccine recommendations.
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The structural collection of big data within the setting of the military organization, 
the organization of the health care within the Dutch Armed Forces and the 
registration of deployments and other soldier characteristics made it possible to 
follow the military population during their military career for almost two decades 
in the different studies that are included in this thesis (Figure 3).

Figure 3. Study period of the different studies in this thesis in relation to the military career.

In chapter 2 the objective was to evaluate prescription patterns of psychotropic 
medication in the Dutch Armed Forces population. For the three studies (chapter 
2.1, chapter 2.2, and chapter 2.3), the entire timeframe of the military career is 
evaluated, and no distinction is made between the time pre-deployment and 
post-deployment. The data that came from the medical records of the military 
pharmacy were not combined with data from other systems. The data gives an 
overview of psychotropic medication use in the entire Armed Forces population 
without noting any distinctions between soldiers’ specific characteristics, other 
than those characteristics that are related to the prescription such as gender, age, 
prescriber and data on the medication itself.

In chapter 3 the objective was to evaluate psychopharmacological treatment after 
(combater related) trauma in Armed Forces veterans and ICU survivors. In chapter 
3.1 the entire timeframe of the military career was evaluated. Within the study 
period, the time from entering the military to the first deployment was compared 
to the time after the last deployment. In chapter 3.2 and chapter 3.3 psychotropic 
medication use of veterans who were suffering from PTSD was evaluated. These 
veterans could either be active-duty soldiers or former soldiers who had already left 
the army. Not all subjects were diagnosed during their military careers. In chapter 
3.4, as a form of cross-learning, the medication use of critical illness survivors 
was evaluated in the context of symptoms of depression, anxiety and PTSD. The 
four studies that are included in this part of the thesis either compare the use of 
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psychotropic medication prior to and after the potential traumatic event (chapter 3.1 
and chapter 3.4) or evaluate the use of psychotropic medication after the diagnosis 
PTSD is made (chapter 3.2 and chapter 3.3).

Opportunities and challenges for research in the Armed Forces
This thesis demonstrated the great potential of pharmacoepidemiology in the Armed 
Forces because the prevalence of, discontinuation rates of, and risk factors for the 
use of psychotropic medication was revealed for the entire Dutch Armed Forces 
over a period of nearly two decades. For the first time, it was possible to prove from 
a pharmaceutical point of view, that overall the Armed Forces consist of a healthy 
population (chapter 2.1). Furthermore, it was revealed that the highest proportion 
of psychotropic medication could be explained by military deployment (chapter 
3.1). Nevertheless, some questions remain unanswered, which could possibly be 
resolved when data from multiple other sources is combined with the data from this 
thesis. Unique sets of big data are available within the Armed Forces, but these data 
are not always easy to access and analyse. Most organizations within the Armed 
Forces that collect these data are not familiar with scientific research, which may 
cause them to raise questions about the need for information from researchers. 
This poses a challenge because it may result in delays in research programs. The 
governance of medical scientific research within the Armed Forces is not optimally 
established because different responsibilities and tasks are divided between 
different functions. Hence, multiple individuals are responsible for collecting data, 
research needs, and defining and carrying out the Armed Forces’ research program. 
In the collaboration between different departments it might be difficult to find 
common goals and priorities. The science-oriented healthcare organizations that 
operate inside the Armed Forces can support researchers with obstacles that are 
related to collecting information, such as gaining access to and licences for data 
management systems and software programs to conduct data analysis.

Current research in the Armed Forces
Over the last few decades, an increasing number of military healthcare professionals 
conducted research on military healthcare topics. From the years 2000 to 2020, a 
handful of healthcare professionals, all medical doctors, finished PhD programs 
with a focus on a military healthcare topic. Most research was related to the 
aftercare for physically (e.g. Battlefield Casualties: Hoencamp, 2015 and van 
Dongen, 2017)54,55 and mentally (e.g. PTSD, Vermetten, 2003)56 wounded soldiers, 
and exercise-related problems (e.g. leg pain: Zimmermann, 2019 musculoskeletal 
injuries: Dijksma, 2021).57,58 The professional diving community of the Navy also has 
an active military medical research group that studies military medical topics (e.g. 
arterial gas embolism: Weenink, 2013 and pulmonary oxygen toxicity: van Ooij, 2013 
and Wingelaar, 2020).59-61 In the upcoming ten years, an increasing number of PhD 
students with diverse backgrounds (e.g. physiotherapists, dentists, pharmacists, 
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doctors, and managers in healthcare), will be completing research on a broad variety 
of military topics including preventive healthcare, force healthcare protection, 
soldier enhancement, and value based military healthcare. The PhD students form 
a network where practical problems that concern research in the Armed Forces are 
shared and solutions are provided.

The department of strategic military healthcare, which is part of the military 
healthcare organization, published an ambitious knowledge and innovation plan 
with six core themes for research in the following 15 years (Table 3).62 The topics are 
an open invitation for more healthcare professionals to perform medical research 
within the domain of the Armed Forces. It is important that the researchers in 
collaboration with the Armed Forces elaborate on this plan and continue with 
the development of a concrete multi-year plan that includes the necessary funds. 
The topics in this plan notably focus on improving the abilities of soldiers, almost 
entirely neglecting the impact of military deployment on future availability of 
soldiers. Research on the treatment of deployment-related problems should not 
be neglected, as it contributes to the sense of safety and to the sustainability of 
the Armed Forces.

Table 3. Core themes of the knowledge and innovation plan.

Force health protection 
and enhancement for the 
preparation of the individual 
soldier

Increase employability under 
operational conditions

Trauma care under operational 
conditions

Data-driven health interventions

Moral-ethical frameworks of human performance optimization and enhancement

Autonomous operational medical (logistic) chain

IMPLICATIONS

Implications for future research
For a deeper exploration of the findings presented in the first part of this thesis, 
future research should combine qualitative and quantitative designs to further 
explore the epidemiology of psychotropic medication use within the Armed 
Forces. 63–66 This thesis includes several observational studies that have revealed 
important quantitative information on psychotropic medication use. There is, 
however, still a need to explore military patients’ considerations and decisions 
within the framework of the course of psychotropic medication taking (e.g. initiation, 
execution and discontinuation). Next, it is important to understand the different 
aspects of treatment as they relate to the medications’ indications.67,68 A proper 
assessment is important for good treatment. Furthermore, a better understanding 
of how mental health problems are viewed in the Armed Forces. There are two 
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trends in the way people look at mental health problems and the treatment of 
these problems.69,70 Either mental health problems are a permanent, disabling and 
stigmatizing mental breakdown from which there is little prospect of recovery, or 
mental health problems are a medical condition that could affect anyone and from 
which recovery is possible with support and help. Lastly, it is important to know 
what information is provided by the healthcare professional when prescribing 
psychotropic medication. Physicians discuss potential benefits of treatment more 
than potential harm, precautions or risks, even though military patients see these 
topics as essential. This influences the expectations of the patients, possibly in a 
negative way. Research should systematically incorporate patients’ perspectives 
and evaluate patients’ experiences.

Future research that is based on the second part of this thesis should explore 
the deployment-related factors that put soldiers in the high risk category for 
psychotropic medication use.7,39,71 In the studies that will follow on this topic, it is 
important to have long follow-up periods to ensure accurate results because this 
thesis revealed data on long-term effects of deployment on mental health. Future 
studies should also focus on the timing of the onset of psychotropic medication 
use in relation to psychotherapy for different deployment related mental health 
problems such as PTSD. Finally, there is a need for new compounds that can improve 
the clinical outcome for veterans with treatment-resistant PTSD, for which the more 
conventional medicines that are included in this thesis do not provide enough 
improvement.72

Implications for the Armed Forces
There is still much to learn about the pros and cons of psychotropic medication use 
in the Armed Forces. Most importantly, those who served and later experienced 
negative consequences in the form of mental health problems must have access to 
the best quality of care. This includes providing a safe environment that provides 
a space for deployment-related problems and the treatment thereof. Such an 
environment contributes to the sustainability and health of the Armed Forces.

Civil studies show that patients do not initiate treatment because they believe 
they do not suffer from mental health problems or because they have concerns 
about taking medications.73–75 Patients discontinue treatment due to troublesome 
side effects or because they believe they are cured and feel they no longer need 
treatment.12,76–79 Hence, most patients make these decisions under less than 
favourable circumstances and, lack adequate knowledge and counselling. This 
may result in unnecessary suffering from mental illness or incomplete remission 
of symptoms or relapse.
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For policy makers in the Armed Forces, the results from this thesis signify that 
the military population is a healthy population, observing only the incidence and 
prevalence of psychotropic medication use. However, there remains the pressing 
questions of whether this medication is used in a proper way and whether all 
soldiers receive the best treatment possible. The low prevalence of psychotropic 
medication use might imply that the population is healthy, but this might also imply 
that soldiers that need treatment or may not receive the treatment they need. 
Second, soldiers that receive treatment for their mental health problems but do 
not complete treatment have high risk of relapse. Their mental health problems 
may also worsen or become complicated or chronic. Third, good research results 
in good advice, for instance on the deployment readiness of Dutch soldiers. A clear 
and honest picture of the treatability of mental health problems, whether or not 
they are related to the service, provides insight that someone may not be available 
for deployment. It also clarifies the work that can still be done to help soldiers with 
mental health challenges.

CONCLUSION

The research presented in this thesis contributes to the increasing knowledge on 
psychotropic medication use in the Dutch Armed Forces. Although, the prevalence 
and incidence of psychotropic medication use in the Armed Forces is low in 
comparison with the general population, it is increasing. The military population has 
an increased risk for the development of mental health problems post-deployment, 
and the use of psychotropic medication can play an important role in the treatment 
of these mental health problems.

The low prevalence numbers regarding psychotropic medication use in the military 
may arise from the military-related obstacles that are associated with mental health 
problems in the Armed Forces. This includes the occasionally difficult diagnosis of 
deployment-related mental health problems, the lack of available treatment options 
for problems such as PTSD and possible problems during treatment. Furthermore, 
stigma associated with mental health problems and medication use in the Armed 
Forces negatively influences soldiers’ likelihood to seek help and start or continue 
pharmacological treatment. Finally, the paradox of military deployment increasing 
the risk for mental health problems that need treatment and the treatment that 
may result in the soldier being (temporarily) unfit for deployment may contribute 
to low prevalence numbers of psychotropic medication use.

Potential traumatic events such as deployments and critical illness are associated 
with a three-fold increased risk for psychotropic medication use, therefore, it is 
important to be sure that the low prevalence of psychotropic medication use is not 
a result of under-treatment. Although the effects of mental health problems can be 
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devastating, only a relatively small proportion of the military population receives 
pharmacological treatment with psychotropic medication. Antidepressants and 
benzodiazepines are prescribed most often in the aftermath of trauma. The effect 
of psychotropic medication after trauma is positive but only modest, and patients 
and healthcare professionals are looking for alternative treatment options.

This thesis pleas for continued prescription research on the treatment of soldiers 
with mental health problems. The first future objective is to improve the environment 
in which soldiers work and live and are being treated for mental health problems. 
The second future objective is to improve the mental health of these soldiers when 
they become patients. The final and maybe most important objective is, to sustain 
the readiness of the military forces with soldiers fit to deploy.
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SUMMARY

The Dutch Armed Forces comprise of mainly young male soldiers that have -despite 
their above average fitness level- an elevated risk for the development of mental 
health problems, due to the exposure to combat related potential traumatic event. 
Since World War II the Armed Forces have changed. In 1994 the conscription for 
the Armed Forces was suspended, and the strength of the professional Armed 
Forces has been tested during deployments to Iraq and Afghanistan. During 
these deployments soldiers were exposed to enemy fire (62%), people suffering 
(59%), wounded persons (47%), colleagues being injured or killed (45%), incoming 
fire (39%), death (37%) and other potentially traumatic events. These events may 
lead to the development of mental health problems including major depressive 
disorder, anxiety disorder and posttraumatic stress disorder (PTSD). The treatment 
for these disorders consists of psychotherapy and psychotropic medication 
(e.g. benzodiazepines, antidepressants, antipsychotics, antiepileptic drugs and 
psychostimulants). All soldiers are being treated within the unique and obligatory 
military healthcare system. Therefore, all medication is distributed within this 
system and is registered in the military pharmacy.

Literature demonstrates that veterans report more complaints and seek more 
help in order to improve their mental health. However, little is known about the 
psychotropic medication use in this particular population. Whether or not, these 
psychotropics are prescribed for deployment-related complains. In this thesis the 
main goals were to:

1. Evaluate patterns of psychotropic medication use in the Dutch Armed Forces 
population

2. Evaluate psychopharmacological treatment after (combat related) trauma in 
Armed Forces veterans and intensive care unit survivors.

PRESCRIPTION PATTERNS OF PSYCHOTROPIC MEDICATION IN 
THE ARMED FORCES

In chapter 2.1 we compared the prevalence of psychotropic medication use in 
the Dutch Armed Forces to the prevalence of psychotropic medication use in the 
Dutch general population. The year-prevalence of psychotropic medication use 
increased by 55%, from 1.64% in 2003 to 2.54% in 2012 in Dutch military personnel. 
Antidepressants were used most often and the increased use of antidepressants 
and ADHD medication was most pronounced. We concluded that over the last 
decade there has been a 1.5-fold increase in psychotropic medication dispensed to 
Dutch military personnel. However, despite this increase, Dutch military personnel 

5



182

Chapter 5

used significantly less psychotropic medications compared to the Dutch general 
population. In chapter 2.2 we evaluated the discontinuation of antidepressant 
use by Dutch soldiers in the first 12 months after start and determinants thereof. 
Approximately a quarter (25.9%) of the 2,479 included starters had discontinued 
their antidepressant use after one month; after three and six months this number 
increased to 52.7% and 70.3% respectively. Early discontinuation was higher in 
soldiers who received their first prescription from a neurologist or rehabilitation 
specialist (HR 1.85, 95% CI 1.55 – 2.21, HR 2.66 95% CI 1.97 – 3.58) compared to 
soldiers with a first prescription from a general practitioner. In addition, early 
discontinuation was lower in soldiers who were prescribed serotonin reuptake 
inhibitors and other antidepressants (HR 0.57, 95% CI 0.51 – 0.60, HR 0.63, 95% 
CI 0.55 – 0.73) and in soldiers between 40 and 50 years of age (HR 0.79, 95% CI 
0.70-0.89). Early discontinuation of antidepressant treatment increases the risk 
for insufficient treatment results and relapse. In chapter 2.3 we evaluated the 
prevalence of the use of erectile dysfunction (ED) medication in the Dutch Armed 
Forces and its association with age and psychotropic medication use. The number 
of ED medication users increased a hundredfold from 0.09 to 9.29 per 1,000 per 
year between 2003 and 2012. ED medication was more often used by men over 
40 than under 40 (prevalence in 2012: 2.4% vs 0.2%, OR (2003-2012, adjusted for 
calendar year) 15.6, 95% CI 13.5 – 17.9) and by men using psychotropic medication 
(prevalence in 2012: 3.8% vs 0.9%, OR (2003-2012, adjusted for calendar year) 3.13, 
95% CI 2.66 – 3.67). This study showed a strong increase between 2003 and 2012 in 
number of ED medication users in male Dutch military personnel. ED medication 
use was higher in those who were over 40 and who used psychotropic medication.

PSYCHOPHARMACOLOGICAL TREATMENT AFTER (COMBAT-
RELATED) TRAUMA

In chapter 3.1 we evaluated the association between exposure to combat and military 
deployment and the incidence of psychotropic medication, as well as the associated 
determining factors, in Dutch soldiers. All Dutch soldiers who had been deployed at 
least once between 2002 and 2018 were included. We estimated the incidence rate of 
psychotropic medication use (antiepileptic drugs, antipsychotics, benzodiazepines, 
antidepressants, and psychostimulants), prior to the first deployment and after the 
last deployment. In total 44,731 soldiers were included, of which 32,299 soldiers had 
no deployment experience prior to 2002. We observed an increase in the incidence 
rate (IR) of psychotropic medication use after the last deployment with an IR of 
12.62 per 1,000 person-years compared to an IR of 4.10 per 1,000 person-years 
prior to the first deployment (Incidence Rate Ratio (IRR) 3.07, 95% CI 2.79 – 3.40). 
The increase was most pronounced for antipsychotics where the IR increased from 
0.14 to 1.06 per 1,000 person-years (IRR 7.31, 95% CI 4.52 – 12.56). The IR after 
deployment was highest for antidepressants (IR 6.28). The cumulative incidence of 
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psychotropic medication use after deployment was higher in women than in men 
(HR 1.91, 95% CI 1.69 – 2.15). Also, privates, corporals and non-commissioned officers 
had a higher risk of initiating psychotropics (HR 1.71, 95% CI 1.43 – 2.04, HR 1.71, 
95% CI 1.47 – 2.00 respectively HR 1.39, 95% CI (1.25 – 1.55)) compared to officers. 
Recurrent deployments were associated with a higher risk of starting psychotropic 
medication (HR 1.26, 95% CI 1.16 – 1.38). Overall, the use of psychotropic medication 
in Dutch soldiers increased 3-fold after deployment. Future research could focus 
more on exposure to combat specific stressors. In chapter 3.2 prescription patterns 
of psychotropics for veterans with PTSD receiving psychotherapy in specialized 
care settings and their association with PTSD symptom change were investigated. 
A cohort study in Dutch military veterans with PTSD during the first 6 months of 
treatment in a specialized center for trauma care was executed. All participants 
received psychotherapy (trauma focused and non-trauma focused). A total of 45 
military veterans were surveyed, of which 20 veterans (44%) received adjunctive 
pharmacological treatment. Antidepressants were prescribed most often (n=14), 
followed by benzodiazepines (n=7) and antipsychotics (n=5). Thirty-five percent 
(35%) of the veterans that were prescribed adjunctive medication improved in 
PTSD symptom severity, compared to 28% of the veterans with no psychotropic 
prescription. Psychotropics were associated with the largest effect in patients that 
were treated with non-trauma focused psychotherapy. Adjunctive psychotropics 
had a modest but positive effect on treatment outcome in veterans with PTSD 
over psychotherapy alone. We therefore organized a focus group discussion among 
military veterans with chronic PTSD who were treated with medical cannabis (n=7) 
to learn more about patients’ opinions on and experiences with medical cannabis 
(chapter 3.3). Afterwards, some of their partners (n=4) joined the group for an 
evaluation, during which they shared their perspective on their partner’s use of 
medical cannabis. Five overarching themes were identified. The first four themes 
related to the different phases of medical cannabis use – namely, 1) Consideration; 
2) Initiation; 3) Usage; and 4) Discontinuation. The fifth theme related to several 
general aspects of medical cannabis use. Patients used medical cannabis to 
manage their symptoms and did not experience an urge to “get high”. They used a 
variety of different cannabis strains and dosages and reported several therapeutic 
effects, including an increased quality of sleep. Furthermore, discussions about 
the experienced stigma surrounding cannabis generated insights with implications 
for the initiation of medical cannabis use. These results underscore the value of 
qualitative research in this field and are relevant for the design of future clinical trials 
on the use of medical cannabis for the treatment of PTSD. In the final study (chapter 
3.4) the extent to which patients with mental health problems after admission to an 
Intensive Care Unit (ICU) initiate and use psychotropic medication was described. 
Of the 1,328 former ICU patients, 24.3% (n=323) had developed any of the mental 
health problems mentioned above. Of this group, 29.7% (n=96) used psychotropic 
medication one year after ICU discharge versus the 10.6% (n=107) of patients without 
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these problems (OR 3.17, 95% CI 2.29-4.38). They were further 4.33 (95% CI 2.62-7.16) 
times more likely to initiate psychotropic medication (18.7% vs 4.8%) following ICU 
admission. Similar patterns were observed for individual groups of psychotropics: 
antidepressants, antipsychotics and benzodiazepines. We concluded that former 
ICU patients with mental health problems were almost three times more likely to 
use and initiate psychotropic medication than former ICU patients without these 
problems. Future research should investigate whether mental health problems are 
properly diagnosed and treated in former ICU patients.

In chapter 4 I discussed psychotropic medication use in the context of factors specific 
for the Armed Forces, the potential and challenges of pharmacoepidemiological 
research in the Armed Forces, and the implications for clinical practice and further 
research.

Although, the prevalence and incidence of psychotropic medication use in the 
Armed Forces is low in comparison with the general population, it is increasing. The 
military population that forms the core of this thesis has an increased risk for the 
development of mental health problems post deployment. The use of psychotropic 
medication can play an important role in the treatment of these mental health 
problems providing in the treatment of the individual soldier and the sustainability 
of the Armed Forces.

The low prevalence numbers that are found, may be related to the military obstacles 
that are associated with mental health problems in the Armed Forces, such as the 
sometimes difficult diagnosis of deployment related mental health problems, the 
lack of available treatment options for these problems such as PTSD and possible 
problems during treatment. Furthermore, stigma associated with mental health 
problems and medication use in the Armed Forces influences soldiers in seeking 
help, and starting or continuing pharmacological treatment in a negative way. 
Last, the paradox of military deployment increasing the risk for mental health 
problems that need treatment and the treatment that may result in the soldier 
being (temporarily) unfit for deployment may contribute to low prevalence numbers 
op psychotropic medication use.

This thesis pleas for continued drug utilization research on the treatment of 
soldiers with mental health problems. The first future objective is to improve the 
environment in which soldiers work and live and are being treated for their mental 
health problems. The second future objective is to improve the mental health for 
these soldiers when they become patients and the third and maybe for most, to 
sustain the readiness of the military forces with soldiers fit to deploy.
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De Nederlandse krijgsmacht bestaat voornamelijk uit jonge, fitte en mentaal 
sterke militairen die een verhoogd risico hebben op het ontwikkelen van 
psychische problemen, vanwege de blootstelling aan gevecht gerelateerde 
potentiële traumatische gebeurtenissen. Nederland kent een dienstplicht, maar 
de opkomstplicht werd in 1994 opgeschort en de kracht van het beroepsleger wordt 
voortdurend op de proef gesteld tijdens missies zoals naar Irak en Afghanistan. 
Tijdens de missie in Afghanistan werden militairen blootgesteld aan vijandelijk vuur, 
menselijk leed, collega’s die gewond raakten of gedood werden, en andere potentieel 
traumatische gebeurtenissen. Deze gebeurtenissen kunnen bij sommigen direct of 
ook later niet goed verwerkt worden en sporen achterlaten en zich manifesteren in de  
ontwikkeling van psychische problemen zoals aanpassingsstoornissen, depressieve 
klachten, verslavingsproblemen, angststoornissen en de posttraumatische 
stressstoornis (PTSS).

De behandeling van de meeste van deze aandoeningen bestaat uit psychotherapie 
en psychofarmaca gebruik (bijvoorbeeld benzodiazepines, antidepressiva, 
antipsychotica, anti-epileptica en psychostimulantia). Alle Nederlandse militairen 
worden met minimale of geen wachtlijst behandeld binnen het verplichte militaire 
gezondheidszorgsysteem. Hieronder vallen de eerste- en tweedelijns zorg, maar 
ook de psychiatrie. Dit betekent dat ook alle medicatie die binnen dit systeem wordt 
verstrekt wordt geregistreerd in de militaire apotheek.

Uit de literatuur blijkt dat veteranen meer klachten melden en meer hulp zoeken 
om hun geestelijke gezondheid te verbeteren dan militairen die niet op uitzending 
zijn geweest. Er is echter weinig bekend over het gebruik van psychofarmaca in 
deze specifieke populatie. 

In dit proefschrift zijn de belangrijkste doelen:

1. Het evalueren van patronen van psychofarmaca gebruik binnen de Nederlandse 
krijgsmacht.

2. Het evalueren van de behandeling met psychofarmaca na (uitzending 
gerelateerd) trauma bij Nederlandse veteranen.

3. Een aparte studie is verricht om de behandeling met psychofarmaca te evalueren 
bij patiënten die opgenomen zijn geweest op de intensive care.
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PATRONEN VAN PSYCHOFARMACA GEBRUIK BIJ DE 
KRIJGSMACHT

In hoofdstuk 2.1 hebben we de prevalentie van psychofarmaca gebruik binnen de 
Nederlandse krijgsmacht vergeleken met de prevalentie van psychofarmaca gebruik 
in de rest van de Nederlandse samenleving. De jaarprevalentie van psychofarmaca 
gebruik door Nederlandse militairen steeg met 55%, van 1,64% in 2003 tot 2,54% in 
2012. Wanneer deze jaarprevalentie onder militairen werd vergeleken met die van 
de rest van de Nederlandse bevolking, kregen militairen veel minder psychofarmaca 
verstrekt. Dit gold voor bijna alle onderzochte psychofarmaca (antidepressiva, anti-
epileptica, antipsychotica, en benzodiazepinen, maar niet voor ADHD-medicatie). 
Antidepressiva werden het vaakst gebruikt door militairen, en ook was het gebruik 
van antidepressiva en ADHD-medicatie het meest toegenomen. We concludeerden 
dat het aantal verstrekkingen van psychofarmaca over een periode van 10 jaar sterk 
was toegenomen. Ondanks deze toename gebruikten Nederlandse militairen echter 
significant minder psychofarmaca dan de Nederlandse bevolking. 

In hoofdstuk 2.2 evalueerden we hoe snel militairen stopten met het gebruik 
van antidepressiva. Het onderzoek richtte zich op de eerste 12 maanden na 
de start en verschillende factoren die van invloed kunnen zijn op het stoppen 
werden meegenomen in de analyses. Ongeveer een kwart (25,9%) van de 2.479 
geïncludeerde militairen die startten met antidepressiva was na een maand gestopt 
met het gebruik van antidepressiva; na drie en zes maanden steeg dit aantal tot 
respectievelijk 52,7% en 70,3%. Vroegtijdig stoppen kwam vaker voor bij militairen 
die hun eerste recept kregen van een neuroloog of revalidatiespecialist dan bij 
militairen met een eerste recept van een huisarts. Bovendien kwam vroegtijdig 
stoppen minder vaak voor bij militairen die serotonineheropnameremmers en 
andere antidepressiva kregen dan bij militairen die tricyclische antidepressiva 
kregen voorgeschreven. Ook kwam vroegtijdig stoppen minder vaak voor bij 
militairen tussen de 40 en 50 jaar. In de behandelrichtlijnen van angststoornissen en 
van depressie wordt aangeraden om de behandeling met antidepressiva minimaal 
6 maanden na het verdwijnen van de klachten voort te zetten. Vroegtijdig stoppen 
van de behandeling met antidepressiva verhoogt het risico op onvoldoende 
behandelresultaten en terugval in de loop van de tijd. we concludeerden dat meer 
onderzoek nodig is naar bijvoorbeeld de oorzaken van vroegtijdig stoppen, zodat 
deze kunnen worden aangepakt.

In hoofdstuk 2.3 evalueerden we de prevalentie van het gebruik van medicatie voor 
erectiestoornissen (ES) binnen de Nederlandse krijgsmacht en de relatie tot leeftijd 
en psychofarmaca gebruik. Het aantal gebruikers van ES-medicatie is tussen 2003 en 
2012 verhonderdvoudigd van 0,09 naar 9,29 per 1.000 per jaar. ES-medicatie werd 
vaker gebruikt door mannen boven de 40 dan onder de 40: 2,4% in 2012 t.o.v. 0,2% 
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in 2003. Militairen die tevens psychofarmaca gebruikten, gebruikten ook vaker ES-
medicatie: 3,8% in 2012 t.o.v. 0,9% in 2003. Uit dit onderzoek bleek tussen 2003 en 
2012 een sterke toename van het aantal gebruikers van ES-medicatie bij mannelijke 
Nederlandse militairen. Het gebruik van ES-medicatie was hoger bij degenen die 
ouder waren dan 40 en die psychofarmaca gebruikten.

DE BEHANDELING MET PSYCHOFARMACA NA (UITZENDING 
GERELATEERD) TRAUMA

In hoofdstuk 3.1 evalueerden we de relatie tussen blootstelling aan militaire inzet 
en de incidentie van psychofarmaca gebruik bij Nederlandse militairen. Alle 
Nederlandse militairen die tussen 2002 en 2018 minimaal één keer zijn ingezet, 
zijn bestudeerd. In totaal werden 44.731 militairen geïncludeerd, waarvan 32.299 
militairen vóór 2002 geen uitzendervaring hadden. We zagen een stijging in de 
incidentie van psychofarmaca gebruik na de laatste uitzending van 12,6 per 1.000 
persoonsjaren, vergeleken met 4,1 per 1.000 persoonsjaren voorafgaand aan de 
eerste uitzending. De stijging was het grootst voor antipsychotica. De incidentie 
na uitzending was het hoogst voor het gebruik van antidepressiva. De cumulatieve 
incidentie van psychofarmaca gebruik na uitzending was hoger bij vrouwen dan bij 
mannen. Ook soldaten, korporaals en onderofficieren hadden een hoger risico op 
het starten van psychofarmaca in vergelijking tot de officieren. Tot slot zagen we 
ook dat militairen die meerdere uitzendingen hadden gedaan vaker startten met 
psychofarmaca gebruik dan militairen die één keer op uitzending waren geweest. 
Over het algemeen is het gebruik van psychofarmaca bij Nederlandse militairen 
verdrievoudigd na uitzending.

In hoofdstuk 3.2 hebben we onderzocht welke psychofarmaca werden 
voorgeschreven aan veteranen met PTSS. De relatie tussen de behandeling met 
psychofarmaca en de verandering van symptomen van PTSS werd onderzocht. 
Alle deelnemers kregen psychotherapie (traumagericht en niet-traumagericht). In 
totaal werden 45 militaire veteranen ondervraagd, van wie 20 veteranen (44%) een 
aanvullende farmacologische behandeling kregen. Antidepressiva werden het vaakst 
voorgeschreven (n=14), gevolgd door benzodiazepinen (n=7) en antipsychotica (n=5). 
Bij 35% van de veteranen die aanvullende medicatie kregen voorgeschreven, zagen 
we een verbetering van de PTSS-symptomen, vergeleken met 28% van de veteranen 
die geen psychofarmaca hadden gekregen. De psychofarmaca hadden een positief, 
maar bescheiden effect op het behandelresultaat bij veteranen met PTSS boven 
psychotherapie alleen.

Patiënten en zorgverleners zijn steeds op zoek naar nieuwe behandelmogelijkheden. 
Daarom hebben we een focusgroep discussie georganiseerd onder militaire 
veteranen met chronische PTSS die behandeld werden met medicinale cannabis 
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(n=7). We wilden meer te weten te komen over de mening van patiënten en 
hun ervaringen met medicinale cannabis (hoofdstuk 3.3). We spraken over vijf 
overkoepelende thema’s. De eerste vier thema’s hadden betrekking op de 
verschillende fasen van medicinaal cannabisgebruik (overweging om te starten, 
starten, gebruiken en stoppen). Het vijfde thema had betrekking op een aantal 
algemene aspecten van medicinaal cannabisgebruik. Stigma bleek een belangrijke 
rol te spelen bij de overweging om te starten. Patiënten gebruikten medicinale 
cannabis om hun symptomen te beheersen maar zij hadden niet de behoefte 
om “high te worden”. Ze rapporteerden verschillende therapeutische effecten, 
waaronder een betere slaapkwaliteit. De resultaten uit dit onderzoek zijn relevant 
voor het ontwerp van toekomstige klinische onderzoeken naar het gebruik van 
medicinale cannabis voor de behandeling van PTSS.

In het laatste onderzoek (hoofdstuk 3.4) bestudeerden we in hoeverre patiënten met 
psychische problemen na opname op een Intensive Care (IC) met psychofarmaca 
starten en het gebruik ervan voortzetten. De IC-opname kan gezien worden als een 
potentieel traumatische gebeurtenis. De patiënten die een IC-opname overleven 
kunnen daarom met dezelfde type klachten te maken krijgen als militairen die 
op uitzending zijn geweest. Van de 1.328 voormalige IC-patiënten had 24,3% 
psychische problemen ontwikkeld (angst, depressie en/of PTSS). Van deze groep 
gebruikte 29,7% psychofarmaca een jaar na ontslag van de IC tegenover 10,6% 
van de patiënten zonder deze problemen. Ze hadden verder 4,3 keer meer kans 
om psychotrope medicatie te starten (18,7% versus 4,8%) na opname op de IC. 
Vergelijkbare patronen zijn waargenomen bij verschillende groepen van psychotrope 
middelen: antidepressiva, antipsychotica en benzodiazepinen. We concludeerden 
dat voormalige IC-patiënten met psychische problemen bijna drie keer meer kans he 
om psychofarmaca te gebruiken en te starten dan voormalige IC-patiënten zonder 
deze problemen. Toekomstig onderzoek moet uitwijzen of psychische problemen 
goed worden gediagnosticeerd en behandeld bij voormalige IC-patiënten. Dit is 
zeker relevant met de grote populatie patiënten die na COVID langdurig opgenomen 
zijn geweest op IC. 

DISCUSSIE

In de algemene beschouwing (hoofdstuk 4) werd eerst het psychofarmaca 
gebruik besproken in de context van krijgsmacht. Daarna werd ingegaan op de 
mogelijkheden en uitdagingen van farmaco-epidemiologisch onderzoek binnen de 
krijgsmacht. Tot slot werden implicaties voor de klinische praktijk en voor verder 
onderzoek gepresenteerd.

Hoewel de prevalentie en incidentie van psychofarmaca gebruik bij de krijgsmacht 
laag is vergeleken met de algemene bevolking, neemt het gebruik toe. De 
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militaire populatie, die de kern van dit proefschrift vormt, heeft een verhoogd 
risico op het ontwikkelen van psychische problemen na uitzending. Het gebruik 
van psychofarmaca kan een belangrijke rol spelen bij de behandeling van deze 
psychische problemen.

Er zijn meerdere barrières te vinden die een rol kunnen spelen bij de lage 
prevalentiecijfers die zijn gevonden in dit proefschrift. Het is soms moeilijk om 
uitzending gerelateerde psychische problemen te diagnosticeren. Daarnaast 
ontbreken goede beschikbare behandelingsopties voor deze uitzending gerelateerde 
problemen, zoals PTSS, en de behandeling zelf kan problemen opleveren omdat de 
militair vaak op pad is. Bovendien hangt stigma, over psychische problemen en 
medicijngebruik binnen de krijgsmacht, op een negatieve manier samen met de 
militairen bij het zoeken naar hulp en het starten of voortzetten van farmacologische 
behandelingen. Ten slotte is er sprake van een paradox waarbij militaire inzet leidt 
tot een verhoogd risico op psychische problemen die behandeld moeten worden. 
Zowel de problemen als de behandeling kunnen ertoe leiden dat de militair (tijdelijk) 
ongeschikt is voor uitzending. Zowel de barrières rond diagnose en behandeling, 
als het stigma, als de paradox kunnen factoren zijn die bijdragen aan de lage 
prevalentiecijfers in het gebruik van psychofarmaca.

In dit proefschrift wordt gepleit voor verder onderzoek naar psychofarmaca 
gebruik in de behandeling van militairen met psychische problemen. In eerste 
instantie moeten de toekomstige onderzoeken antwoord geven op de vraag hoe 
de omgeving waarin militairen werken en leven, maar dus ook worden behandeld 
voor hun psychische klachten op een duurzame manier kan worden verbeterd. 
Daarnaast moeten de toekomstige onderzoeken gericht zijn op het verbeteren van 
de geestelijke gezondheid van deze militairen wanneer ze patiënt worden. Wanneer 
deze beide onderzoeksgebieden goed op de agenda staan draagt dat bij aan het 
paraat houden van de krijgsmacht met militairen die geschikt zijn om in te zetten.
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DANKWOORD

Het is al vaak gezegd, een proefschrift schrijf je niet alleen. Zonder de directe en 
indirecte steun van je omgeving is het nagenoeg onmogelijk. Gedurende de jaren 
dat ik werkte aan mijn proefschrift heb ik deze steun van heel veel mensen mogen 
ontvangen. Graag wil ik dan ook een aantal van deze personen in het bijzonder 
bedanken.

Toine Egberts, wat ben ik dankbaar dat je mijn promotor wilde zijn. Ergens in de 
loop van het traject formuleerde je voor mij een leerdoel, ik moest tijdig om hulp 
leren en durven vragen. Op basis van dit leerdoel heb ik me kunnen ontwikkelen 
op een manier waar ik de rest van mijn leven profijt van ga hebben. Je wist me altijd 
op een positieve manier te prikkelen en te inspireren zonder me daarbij druk op te 
leggen. Het heeft tot resultaat geleid, de olifant is op! 

Eric Vermetten, je passie om het welzijn van de psychisch gewonde militair te 
verbeteren is een voorbeeld voor mij. Je bent geen apotheker en daarom spraken 
we soms een andere taal. Wanneer we elkaar dan uiteindelijk verstonden konden 
we elkaar goed aanvullen en dat resulteerde in nog mooiere stukken. Mijn wens is 
dat we samen nog veel kunnen betekenen voor militaire patiënten. 

Rob Heerdink, ik heb het vak van onderzoeker onder jouw begeleiding geleerd. Je 
hebt me door alle fases van beginnend tot zelfstandig onderzoeker heen geleid. 
In het begin voerde ik heel nauwgezet jouw concrete opdrachten uit en nu mag ik 
mijn proefschrift verdedigen als zelfstandig onderzoeker. Ik heb genoten van de 
samenwerking met jou en van de dynamiek tussen jou en Toine. En je had dus gelijk, 
het komt echt allemaal goed.  

Mees Vervelde, jij vertelde me aan het begin van mijn carrière dat alles kan bij 
Defensie, als je het zelf maar regelt. Je hebt me geïnspireerd om alles uit mijn werk 
te halen met dit proefschrift als resultaat. Heel erg bedankt voor het openen van 
mijn ogen en het zijn van een luisterend oor. 

Het Ministerie van Defensie en in het bijzonder Commandeur Remco Blom, 
dank voor uw steun voor wetenschappelijke ontwikkeling binnen het medisch 
domein van Defensie. Uiteraard had ik ook de medewerking van verschillende 
leidinggevenden nodig. Aan het begin van dit traject hebben Johan de Graaf en Tony 
Bek als commandanten me de ruimte gegeven om te werken aan dit onderzoek. 
Na oprichting van het EGB heeft ook Bastiaan Nieuwdorp me de ruimte geboden 
voor het uitvoeren van het onderzoek. Heel erg bedankt daarvoor, het is niet voor 
niets geweest. 
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Als er leidinggevenden zijn die ruimte geven voor bijzondere werkzaamheden, dan 
zijn er ook collega’s die voor je moeten invallen. Lieve collega’s van de Defensie 
Farmaceutische Dienst en lieve assistenten in de Centrale Militaire Apotheek, jullie 
hebben de afgelopen jaren veel met me te stellen gehad. Nu is het werk gedaan en 
dat was niet gelukt zonder jullie. 

Joris Haagen en Erwin Krediet, ik heb met jullie mogen samenwerken aan 
verschillende studies. Als psychologen en als individuen benaderen jullie het 
onderzoek ieder op jullie eigen manier en dit maakte de samenwerking met jullie 
interessant en leerzaam. Ik waardeer jullie beiden om jullie gedrevenheid op jullie 
vakgebied. Ik hoop jullie nog vaker tegen te komen, want we kunnen nog mooie 
dingen doen samen. 

Beste collega onderzoekers van de afdeling Pharmacoepidemiology & Clinical 
Pharmacology en beste collega onderzoekers in de ziekenhuisapotheek van het 
UMCU, jullie hebben mogelijk niet veel van mij gezien, maar ik heb de (soms korte) 
gesprekken met jullie de afgelopen jaren zeer gewaardeerd. Het helpt om onderzoek 
te doen in een omgeving waar meer mensen met onderzoek bezig zijn. Jullie hebben 
me als buitenpromovendus, gast, vreemde eend, altijd in jullie groepen opgenomen. 

Beste collega onderzoekers bij het Ministerie van Defensie, sinds kort vormen we een 
netwerk van onderzoekers. In de korte tijd dat we elkaar nu in dit verband kennen 
hebben we elkaar al kunnen inspireren en helpen op verschillende onderwerpen. 
Zonder mensen tekort te willen doen wil ik Thijs Wingelaar, Yara Wingelaar-Jagt, 
Rebecca Bogaers en Iris Dijksma, in het bijzonder bedanken voor hun interesse 
in mijn onderzoek en de prettige overleggen die we de afgelopen jaren hebben 
gevoerd. 

Marie-Christine Plat en Marger Bekkers, heel erg bedankt voor de hulp die ik van 
jullie heb mogen ontvangen bij het vergaren van de data. Als epidemiologen van het 
CEAG hebben jullie me wegwijs gemaakt in de verschillende procedures die er zijn 
bij de krijgsmacht. Jullie hebben geduldig al mijn vragen beantwoord en zijn over 
de tijd altijd interesse blijven houden in het onderzoek. Ik hoop jullie ooit nog een 
wederdienst te kunnen bewijzen.

Nathalie van de Pol, ik heb je leren kennen als een bevlogen juriste. Heel erg bedankt 
voor het aanpassen en verdedigen van mijn data-aanvragen. Pas toen jij in beeld 
kwam, kwamen de aanvragen in een stroomversnelling terecht en zonder jouw 
effort had ik niet alle studies uit dit proefschrift kunnen doen. 

Beste Arjen Slooter en Diederik van Dijk, jullie interesse en steun voor het 
onderzoek naar het mentale welzijn van patiënten na een IC-opname hebben me 
aangemoedigd de laatste studie van mijn proefschrift te doen. De komende jaren 
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zullen veel meer mensen te maken gaan krijgen met het Post-IC-Syndroom vanwege 
de vele langdurige COVID-gerelateerde IC opnames. Dank jullie wel voor het onder 
de aandacht brengen van dit syndroom en de ernstige gevolgen daarvan en voor 
het overbrengen van het enthousiasme voor dit deel van jullie vak.  

Jacqueline Vromen-Wijsman, als data-manager van de IC heb je me in korte tijd 
van heel veel gegevens kunnen voorzien. Door jouw gedetailleerde kennis over de 
verschillende aspecten van de data kon ik snel de aanvragen aanpassen en hadden 
we binnen korte tijd exact de data die we nodig hadden. 

Ik wil de studenten (die nu vaak geen student meer zijn) Jeske Henriksen, Joep Jonker, 
Esmee Leegwater, Maxime de Haan, heel erg bedanken voor hun bijdrage aan de 
verschillende studies. 

Het leven bestaat niet alleen uit werk en ik geniet nog steeds volop van de roze 
gedachten van mijn dispuutje Hygeia. Deze groep meiden geeft me energie, bezorgt 
een glimlach op mijn gezicht en stond aan de basis van waardevolle vriendschappen 
die me door het promotietraject heen hebben gesleurd. Mieke Louwe en Anita Kort, 
ik denk nog vaak terug aan onze gesprekken in Oslo en alle gesprekken daarna! Lieke 
Faber-de Senerpont Domis, Tanja ter Brake, Anne Rongen, Merel van der Flier en Iris 
Beerthuis, wat zijn onze levens veranderd sinds het begin van mijn promotietraject. 
We eten niet eens meer zo vaak kaas.

Meer recent heb ik ook de steun mogen ervaren van Rotary Zandzegge. Lieve 
dames, jullie hebben me de afgelopen jaren gesteund, geïnspireerd en aan het 
lachen gemaakt. Ik hoop dat we de komende jaren nog veel mooie dingen mogen 
ondernemen en beleven. 

Voor militairen is het erg belangrijk dat zij worden gesteund door hun thuisfront. 
Lieve papa en mama, Niels en Ken, jullie vormden het eerste thuisfront dat ik 
kende en tot op de dag van vandaag kan ik nog altijd met alles bij jullie terecht 
en thuiskomen. Mijn thuisfront is inmiddels uitgebreid met schoonzussen, 
schoonfamilie en mijn eigen gezin en daar ben ik dankbaar voor! Vanaf het begin 
van mijn promotietraject zijn jullie interesse blijven tonen in het onderzoek dat 
ik deed en de voortgang van mijn proefschrift. Nu is het tijd om samen te vieren. 

Lieve Sander, ik kan met geen pen beschrijven wat jij voor mij betekend hebt de 
afgelopen jaren. We hebben onze les stressbestendigheid met onze drukke banen 
en lieve kinderen in ieder geval gehad. Dankjewel voor je geduld, steun en alles. 

Lieve Tess, Pim en Maud, mama is klaar met het boekje! Jullie waren bijzonder lief 
tijdens alle avonden en weekenden dat ik zo druk aan het werk was. Tess je had 
gelijk, als je gewoon steeds 1 bladzijde doet komt het vanzelf af.
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