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Abstract

The United States military continues to have difficulty maintaining the number of troops 
they need to accomplish their global military missions. The United States military medical 
service has been struggling with methods of identifying mental disorders, including 
schizophrenia, during recruitment and, if possible, no later than basic training. From 
World War I, the United States military medical service has continually worked to improve 
their ability to evaluate military recruits with prodromal or mild schizophrenia symptoms 
at enlistment or early in their training in order to limit military and personal disruptions 
during active duty and especially during deployment to combat theaters. It is known that 
the longer the recruit progresses through training to active duty, the greater the disruption 
for the military command when schizophrenia is diagnosed and the soldier is withdrawn 
from active duty. In particular, the diagnosis of combat troops with schizophrenia results 
in key military unit members being withdrawn from their combat team. This results in 
short-term and long-term problems for the military command and its mission, in addition 
to the career and lifetime quality of life changes for the soldier. The economic burden to 
the United States military and the United States Government continues for the lifetime of 
the soldier who has been diagnosed with schizophrenia at any point during their training 
which leads to lifetime service connected disability. We review the history of the United 
States armed forces medical service and its efforts to minimize the number of recruits 
from entering the military and becoming active duty before being diagnosed with 
schizophrenia. A more aggressive screening protocol for schizophrenia based on existing 
tests and technology is presented.
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Introduction

 ”In a war in which PTSD (post-traumatic stress 
disorder) and TBI (traumatic brain injury) are of 
great concern, it can be easy to forget that young 
adults beginning military service are often at an 

age where schizophrenia symptoms first become 
apparent” [1]. For many veterans the diagnosis 
of schizophrenia spectrum and other psychotic 
disorders is the end-point of their productive 
military and often their avocational lives. 
DSM-5 [2] describes schizophrenia spectrum 
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and environmental (epigenetic) factors in concert 
with ongoing heterogeneous neurobiological 
processes [11]. Genetic factors begin to alter early 
neural development and continue a cascade of 
detrimental processes during pre- and perinatal 
development [14,15]. The Schizophrenia 
Working Group of the Psychiatric Genomic 
Consortium has identified 108 chromosomal 
sites with inherited variations in the genetic code 
linked to schizophrenia [16]. 

Two of the schizophrenia susceptibility genes 
involved in the cognitive disruptions of 
schizophrenia that have been identified are 
catechol-o-methyltransferase (COMT) and 
glutamate metabotropic receptor 3 (GRM3) 
[17]. Alterations of COMT appear to disrupt 
cortical dopamine signaling resulting in altered 
variable neural strategies for working memory 
and altered patterns of intra-cortical functional 
correlations. Working memory is impacted by 
the interaction of GRM3 and COMT. Genetic 
analysis suggests that GRM3 influences synaptic 
glutamate levels in addition to cooperating with 
COMT leading to cortical genetic alterations 
responsible for the declining logic of the neural 
circuits involved in memory and behavior 
[17,18]. 

One recent important genetic finding is the role 
of gene C4 on chromosome 6 in schizophrenia. 
It is reported that the degree of activation of 
gene C4 on chromosome 6 controls the severity 
of excessive neural pruning in the early stages of 
the disease. In the brains of adolescents at risk 
for the schizophrenia, the excessive pruning of 
the maturing brain interconnections manifests 
clinically as the positive and negative symptoms 
of schizophrenia with concurrent cognitive and 
functional deficits [19,20]. Also, larger cortical 
networks are employed with interplay between 
reduced signal-to-noise components and the 
recruitment of compensatory networks [17]. 
Dopamine release disruption from the nucleus 
accumbens, prefrontal cortex (PFC) and other 
brain structures are involved in the impairment 
of cognition as reduced dopamine impairs 
memory imprinting with concurrent degradation 
of memory [21,22]. 

It is notable that the severe biopsychosocial 
morbidity of schizophrenia is relatively 
treatment refractory [23]. Once the C4A gene 
on chromosome 6 is activated, science has not 
yet found a method to turn off the excessive 
pruning that diminishes brain reserve and results 
in smaller brains than for the general population 

and other psychotic disorders as including: 
delusional disorder; brief psychotic disorder; 
schizophreniform disorder; schizophrenia; 
schizoaffective disorder; substance/medication 
induced psychotic disorder; psychotic disorder 
due to another medical condition; catatonia; 
other specified schizophrenia spectrum and 
other psychotic disorders; and unspecified 
schizophrenia spectrum and other psychotic 
disorders. These disorders in general are defined 
as having abnormalities in five delusional 
domains: hallucinations; disorganized thinking 
and speech; grossly disorganized or abnormal 
motor behavior; and negative symptoms [2]. 
Symptoms of schizophrenia most often render 
active duty soldiers incapable of meeting their duty 
requirements and leads to a medical discharge and 
lifetime payments from the United States military 
for their disability. In this paper, the single word 
“schizophrenia” will be used to include all the signs 
and symptoms related to schizophrenia spectrum 
and other psychotic disorders. 

Schizophrenia is one of the top 25 disabling 
diseases in the world [3]. For young men 
and women who wish to have careers in the 
United States armed forces, schizophrenia will 
usually end their dreams and aspirations for a 
career in the military and/or a productive and 
satisfying life [4]. The disease removes soldiers 
from active duty and creates a monetary and 
medical burden for the United States military 
and the United States economy [5]. It is 
noteworthy that in 2002, the estimated total 
cost of schizophrenia in the United States was 
$62.7 billion [6]. In 2007, veterans with mental 
health diagnoses accounted for 15 percent of the 
Veterans Affairs (VA) patients; however, their 
care consumed 33 percent of the total Veterans 
Health Administration (VHA) medical costs 
[7]. Recently, more than one-third of Veterans 
returning from Iraq or Afghanistan that have 
entered the VHA have been diagnosed with 
mental health disorders including schizophrenia, 
PTSD, depression and bipolar disorder. 
Consequently, the VHA has been funding more 
than 20 projects to improve the treatment and 
decrease schizophrenia morbidity [8]. 

Although there is a growing body of evidence 
describing the neuroanatomical and functional 
alterations of schizophrenia, research is ongoing 
[9-12]. The evolving understanding of the genetic 
mechanisms of schizophrenia supports the need 
for early diagnosis in the prodromal stages [13]. 
Clinical symptoms of schizophrenia reflect the 
results of the manifestation of interacting genetic 
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[24,25]. Disease progression in schizophrenia is 
principally the result of structural brain changes 
that can be imaged as neuro anatomical disruption 
emerges from its relatively early dormant stages 
to more advanced stages eventually leading 
to clinically observable signs and symptoms 
[26]. Many individuals, especially the highest 
risk group for developing schizophrenia, have 
significant executive control impairment in 
the PFC that can be imaged and also assessed 
with face to face testing [13,17,22,27]. These 
findings highlight the fact that the genomic [28], 
anatomical and cognitive deficits of schizophrenia 
can be detected before the common clinical 
presentation deficits are recognized [29]. For 
example, functional magnetic resonance imaging 
(fMRI) yields digitally enhanced color images of 
brain function, depicting localized changes in 
blood flow and oxygenation that allow digital 
imaging of various functional levels of localized 
brain areas. fMRI and electroencephalography 
studies have detected changes in the PFC. When 
healthy persons make executive decisions which 
occur in the PFC, fMRI reveals activation of 
frontal and mid-brain regions that are marginally 
or not activated in persons with schizophrenia 
[29]. 

The clinical manifestations of the genetically 
driven process of schizophrenia are most 
frequently first seen in young males, e.g., 18-22 
years of age [1]. This debilitating mental illness 
incurs a high cost for the United States military, 
the United States Government in health care 
costs and a in substantial burden for veterans, 
their families and society. Perhaps what is missed 
in the discussion of veterans with schizophrenia 
is the fact that the joint medical services of the 
United States armed forces have been struggling 
to reduce the number of recruits with nascent 
or ongoing mental disabilities from entering 
boot camp and active duty since World War I 
(WWI). Thus, the objective of the United States 
armed forces medical services of decreasing the 
percentage of soldiers with schizophrenia and 
also of reducing the long term morbidity and 
early death rate of veterans with schizophrenia 
has been an ongoing project for approximately 
90 years [30]. 

It is estimated that one of every 4 active duty 
soldiers demonstrates signs of a mental health 
condition [31-33]. In 1997, the United States 
Congress mandated that the military screen 
all troops scheduled to be deployed for mental 
health problems. However, Pentagon statistics 
indicate that fewer than 1 in 300 service members 

were referred to a mental health professional 
before being deployed to Iraq as of October 
2005. United States Army mental health expert 
Dr. Elspeth Ritchie has noted that some soldiers 
with mental health problems are often returned 
to combat theaters due to an underlying troop 
shortage [34].

When an active or reserve duty soldier is diagnosed 
with schizophrenia that reaches clinical criteria, 
the soldier is lost as a contributing component 
of their military unit with the need to find and 
train a replacement soldier. This is less disturbing 
to a military unit in garrison when compared to 
a deployed combat unit. In these situations, both 
the soldier suspected of having schizophrenia and 
the military unit lose. For example, veterans with 
schizophrenia have elevated rates of non-cancer 
pain (arthritis, back pain, chronic pain, migraine, 
headache, psychogenic and neuropathic) and are 
more likely to die as hospital inpatients when 
compared to veterans without schizophrenia 
[35,36]. Of note, it is well known that veterans 
with schizophrenia 40 years of age and older 
have better daily functioning, health-related 
quality of life, cognitive performance, and less 
substance abuse compared to nonveterans with 
schizophrenia [5]. based on the lifetime care 
given to veterans in the VHA [37]. 

A significant question for the United States 
armed forces and the United States Government 
is what new strategies can be implemented to 
reduce the diagnoses of schizophrenia among US 
armed forces recruits, active duty soldiers and 
veterans? For today’s cohort of veterans from the 
Vietnam era to the Iraq and Afghanistan combat 
theaters, the repercussions of schizophrenia 
have been life altering, often with permanent 
and progressive reductions in quality of life 
[11,38,39]. As clinicians who have worked with 
active duty soldiers, reserve duty soldiers and 
veterans with the diagnosis of schizophrenia, in 
this paper we suggest an improved schizophrenia 
screening protocol to be employed for pre- and 
post-enlistment, including the identification 
of schizophrenia among combat troops being 
evaluated for PTSD in the battle field or after 
returning to garrison in addition to veterans 
entering the VA medical system.

Limited insight into the biological mechanisms 
of schizophrenia has fostered only a few 
consensus treatment strategies based on 
incomplete research. Presently, there is the 
risk of a worsening prognosis over the lifetime 
of veterans once schizophrenia and its variants 
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are identified [10,11]. Many veterans and non-
veterans do not significantly improve with 
treatment, even if clinicians follow guidelines 
for current multimodal treatment approaches for 
schizophrenia [10,40,41]. Treatment resistant 
patients are commonly managed with multiple 
medications for schizophrenia with less than 
ideal outcomes [10,11,42-44]. 

The United States Military medical services 
have acknowledged that since WWI, the 
early diagnosis of mental illness, including 
schizophrenia, prior to the recruits reaching 
active training is a difficult problem. Military 
recruits with a genetic predisposition and 
epigenetic enhancers for schizophrenia such as 
childhood abuse, neglect and the use of street 
drugs prior to or during their military service, 
risk having an earlier schizophrenia onset when 
coupled with the stress of military training 
and active duty. Complicating this situation, 
in order to avoid detection and removal from 
active duty and probable military discharge, 
once entered into the military and on active 
duty, it is uncommon for soldiers to voluntarily 
admit to symptoms of depression, odd or bizarre 
thoughts, paranoia or hallucinations until they 
are relatively incapacitated [45,46]. Moreover, 
given the challenge of meeting recruiting and 
active duty preparedness requirements, the needs 
of the military mission objectives are sometimes 
viewed by commanders as superseding the 
soldiers’ personal needs. It has been reported that 
United States military troops with significant 
psychological problems have been sent to Iraq 
or kept in combat even though the responsible 
commanders and medical staff have been aware 
of signs of mental illness [36]. Such problems 
complicate the diagnosis of schizophrenia in the 
military arena.

Soldiers diagnosed with major or severe 
depression can be stabilized and returned to 
duty [47]. In contrast, once diagnosed with 
schizophrenia, soldiers rarely return to active 
duty after assessment and treatment in a military 
hospital. A majority of soldiers diagnosed with 
psychosis, bipolar disorder or schizophrenia will 
receive a medical discharge. Subsequently, they 
will receive payments from the United States 
Government for their schizophrenia service 
connected disability, usually for the remainder 
of their lives. 

The United States military medical services 
have a long history of mental health screening 
dating from post WWI. Salmon proposed that 

general practitioners receive better education 
in the principles of psychiatry with the goal of 
improving the screening of young persons who 
are under their care and who may choose to enlist 
in the United States armed services [48,49]. 
Following World War II (WWII) psychiatrists 
argued that attention should shift from problems 
of the abnormal mind in normal times to 
problems of the normal mind in abnormal times 
[50]. United States military psychiatrists have 
played a major role in attempting to reduce the 
debilitating impact of psychiatric syndromes 
on military preparedness. Psychoanalyst Harry 
Stack Sullivan, who was a consultant to the 
Selective Service System in the 1940s, had 
the goal of developing a screening program to 
exclude all recruits suffering mental illness and 
maladjustment syndromes [51,52]. 

The same goal of reducing the number of 
military recruits with psychiatric disabilities 
was addressed by Britain in 1942 during WW 
II. In Britain, all armed forces recruits from 
1942 onwards have received a twenty-minute 
version of the Standard Progressive Matrices 
(SPM) [53,54] to estimate abstract reasoning 
and non-verbal fluid intelligence [54]. Although 
not a screen for mental illnesses, this screen 
was adopted by other national military medical 
services to screen for intellectual capacity helpful 
for MOS assignments. It is significant that lower 
scores on the Raven Progressive Matrices test 
assist in separating persons with schizophrenia 
risk when compared to controls [55], suggesting 
that the Raven Progressive Matrices test may 
be employed as a secondary screening test for 
schizophrenia [53,54].

It can be posited that the multiple decades 
of developing screening protocols by the 
United States armed forces medical services 
for schizophrenia among recruits and active 
duty soldiers have not achieved expectations 
identified since World War I. Also, the effects of 
treatment for mental illnesses such as PTSD and 
other psychiatric diagnoses in combat theaters 
are unclear, and the results of treatment for 
chronic postwar syndromes are mixed [27,56-
58]. After the Persian Gulf War, a number of 
military physicians made innovative proposals 
for a population-based approach, anchored in 
primary care instead of specialty-based care 
medical model. This approach appears to hold 
the most promise for the future according to 
some authors [57]. 

Presently, the United States Army uses only 
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educational achievement, cognitive testing and a 
cursory psychiatric screening for mental illnesses. 
Confidential surveys and interviews with 5,428 
soldiers at Army bases in the United States 
revealed that 20 percent of these soldiers had a 
mental illness (e.g., depression, panic disorder, 
ADHD, intermittent explosive disorder, 
substance use disorder) prior to enlisting in the 
Army. Of these soldiers, over eight percent had 
pre-enlistment suicidal ideations and more than 
one percent had prior suicide attempts. Notably, 
both soldiers who had been deployed and those 
with no history of deployment reported higher 
rates of attention deficit hyperactivity disorder 
(ADHD), intermittent explosive disorder, PTSD 
and substance use disorder than recorded among 
civilians [31-33,58]. These data support the 
argument that the proficiency of recent United 
States military medical services screens of recruits 
and active duty soldiers for mental illnesses 
including schizophrenia is less than ideal. 

Lieutenant Colonel Joseph Candelario, retired 
former Battalion Surgeon of the United States 
Army Warrior Transition Clinic, Womack 
Army Medical Center at Fort Bragg, North 
Carolina, has commented that he had advocated 
for many years that the United States Army 
could do a better job of prescreening recruits “in 
an effort to save hundreds of millions of dollars” 
for the treatment of mental illness during and 
after military service. He has suggested that the 
United States Army should screen recruits the 
same way the Army Special Forces soldiers are 
screened prior to allowing them into the Special 
Operations Command. The screening used for 
the Special Operations Command is expensive, 
but necessary due to the level of importance 
of the Special Forces operations and missions. 
The question is, if the United States Military 
medical services allocated resources for better 
mental health screening for all recruits prior 
to enlistment or during basic training, how 
much money could be saved versus the costs 
associated with losing soldiers from active duty 
units followed by treatment in military medical 
units and eventually treating veterans with 
service-connected mental health disabilities for 
their lifetime after being released from active 
duty? Lieutenant Colonel Candelario posits that 
it would be financially beneficial to screen out 
potentially debilitating mental illnesses prior to 
enlistment. He notes that this would significantly 
reduce the disruption of operations that the 

United States Army commanders face during the 
process of removing soldiers with mental illness 
from their command units. Lieutenant Colonel 
Candelario also notes that even more disruptive 
to United States military forces are the problems 
that can compromise the mission of United 
States combat operations with the discovery of 
incapacitating mental illness in deployed soldiers 
with an essential MOS in a combat theater [59]. 

During early training, the United States Navy 
and Air Force employ a fourth assessment in 
addition to those assessment measures used 
by the United States Army. While it has been 
proposed that having a high school diploma 
or 1-2 years of college in addition to the rigors 
of basic training, may be the best screening 
techniques, the effectiveness of these measures 
in the early identification of schizophrenia are 
unknown [30]. As part of the 2015 defense 
budget, the House of Representatives proposed 
a bill ordering the National Institutes of Health 
to create a universal mental health evaluation 
for potential recruits that would screen for past 
suicide attempts and psychiatric disorders. The 
main focus was to reduce the number of suicide 
attempts and completions; it was not specifically 
focused on decreasing schizophrenia in the 
military ranks [60]).

It has been proposed that diagnosing 
schizophrenia in combat soldiers during the early 
stages of schizophrenia may be more effective 
than later therapeutic interventions in the more 
advanced disease stages as seen in some young 
military soldiers and veterans [61,62]. In the 
most recent combat theaters, the prevalence of 
PTSD has been relatively similar: 11-20 percent 
in a given year for Operations Iraqi Freedom 
(OIF) and Enduring Freedom (OEF); 12 percent 
in a given year for the Persian Gulf intervention 
(Desert Storm); and 15 percent in a given year 
for the Vietnam military action. It is estimated 
that about 30 percent of Vietnam Veterans will 
have had PTSD in their lifetime [63]. It is now 
understood that PTSD may mask the early stages 
of comorbid schizophrenia. During the Iraq and 
Afghanistan conflicts, there has been a problem 
diagnosing schizophrenia among active duty and 
reserve duty soldiers in active combat as PTSD 
has some symptoms that are also commonly 
found in schizophrenia [74]. In part this is due to 
the fact that the primary objective of the United 
States armed forces medical services has been 
to identify PTSD at its earliest stages to reduce 
morbidity [64]. Therefore, it would be helpful to 
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have a more aggressive and consistent screening 
protocol for schizophrenia to accompany every 
PTSD screen in active duty soldiers. If comorbid 
schizophrenia is missed or the diagnosis delayed, 
the underlying schizophrenia most often 
progresses and worsens the prognosis [37,62].

Based on ongoing medical and psychiatric 
problems in the United States military, new 
diagnostic protocols for recruits and active 
unit soldieries would be beneficial for both 
the military and the individuals involved. A 
literature search revealed some suggestions for 
a more proactive serial screening protocol for 
schizophrenia in men and women who wish 
to join the United States armed forces, active 
duty soldiers, and also for veterans entering the 
VAMC (Table 1). Such a suggested protocol 
would utilize existing, relatively brief (between 
10 and 45 minutes) and easily manually scored 
screening tools. For example, the Prodromal 
Questionnaire Brief Version (PQ-B) could be 
administered at the lowest threshold of suspected 
schizophrenia [64,65]. A positive screen could 
be followed by a test for a biological markers 
of schizophrenia such as the single nucleotide 
polymorphism (SNP) in the gene SLC1A1 on 
chromosome 9p24, encoding the neuronal 
glutamate transporter EAAC1 [65] (Table 2). 

We propose a multistep program screening 
protocol for schizophrenia from pre-enlistment, 
during active duty and for veterans entering VHA. 
It is suggested that a short screen for schizophrenia 
be initiated at: (A) pre-enlistment at Armed Forces 
Recruiting Stations; (B) during boot camp; (C) 
prior to MOS training graduation; (D) during 
active duty when screening for PTSD in combat or 
post-combat; (E) at admission to Veterans Affairs 
Medical Centers (Table 1). 

The screening for schizophrenia should begin 
prior to enlistment. Once a person seeking 
to enlist in the Armed Forces presents at a 
recruiting station, they should be asked to have 
their primary care physician screen for: drug use 
(with urine drug screen) within 1-2 months of 
presentation; their mental health history; and 
their family’s mental illness history. Perhaps the 
most important elements of this history would 
include a history of schizophrenia, schizoaffective 
disorder, bipolar disorder, depression, mania, 
or schizophreniform disorder. For the primary 
care provider, such an evaluation has been 
made progressively easier due to advanced 
technology involving electronic medical records 
which permits rapid review of an individual’s 

medical history. This technology has been 
available at Veterans Affairs Medical Centers 
for approximately two decades and is expected 
to spread to most hospitals and eventually to 
a nationwide linked electronic medical record 
system [66]. This primary care report would then 
be taken to the recruiting station to qualify the 
individual for the next step of joining the United 
States military.

If the past medical record review meets satisfactory 
criteria, the individual would be administered 
PQ-B which can differentiate between persons 
with the prodromal schizophrenia and the more 
advanced forms characterized by psychotic 
features [64]. The PQ-B would be administered 
by the recruiter, or better, by a United States 
military screening center that serves all the military 
service recruiting stations regionally. If the PQ-B 
is positive, the prospective recruits would have to 
have be screened for a biological marker of single 
nucleotide polymorphism (SNP) in the gene 
SLC1A1 on chromosome 9p24, encoding the 
neuronal glutamate transporter EAAC1 [14,65]. 
If positive, the person would not qualify for 
admission to the military and the testing results 
would be part of the military’s electronic records 
regarding potential recruits. Once the recruit has 
a confirmatory schizophrenia examination, no 
Government/military money or time should be 
allocated for their future recruitment or assessment.

If the recruit progresses to basic training, a major 
effort needs to be implemented to minimize the 
possibility of having a recruit graduate from 
basic training or MOS training with underlying 
schizophrenia. Therefore, it is proposed that 
during basic training and prior to MOS school 
graduation, all soldiers would receive the Raven 
Progressive Matrices test 20 minute version as 
a preliminary rapid screen for schizophrenia 
[53,54]. This test is helpful as some astute 
individuals who fear that they have a mental 
illness will probably not understand that this is 
an indirect screen for schizophrenia and other 
mental disorders. This would be followed by 
the PQ-B [64] along with the Brief Cognitive 
Assessment Tool for Schizophrenia [67]. If 
positive, the screen for the biological marker 
of the single nucleotide polymorphism (SNP) 
in the gene SLC1A1 on chromosome 9p24, 
encoding the neuronal glutamate transporter 
EAAC1b would follow. 

Once the soldier has graduated from their MOS 
school and transferred to their duty station, 
any signs of altered mental status particularly 
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paranoia and delusional disorders should be 
evaluated with the PQ-B. The PQ–B should be 
used aggressively during active duty at the lowest 
threshold of schizophrenia symptomatology in 
garrison. This is most critical when an active 
duty soldier is being evaluated for PTSD in a 
combat theater [37,62]. 

At admission to the Veterans Affairs Medical 
Centers, during primary care team admissions, all 
veterans should be screened for schizophrenia by 
clinical technicians, nurses or social workers utilizing 
the PQ-B. If positive, the veteran would have a consult 
to psychiatry. Psychiatry would perform the routine 
schizophrenia screen utilizing DSM 5 diagnostic 
criteria. All other biologic and psychiatric disorders 
which could present with signs and symptoms similar 
to schizophrenia would need to be ruled out. A 
positive result would benefit from an assessment of 
the key cognitive domains relevant to schizophrenia 
using the Measurement and Treatment Research to 
Improve Cognition in Schizophrenia (MATRICS) 
assessment tool [68]. This assessment will enable the 
treatment team to better meet the needs of the veteran 
for intermediate and future care.

Conclusions

Many young soldiers experience their prodromal 
and early manifestations of schizophrenia prior 

to enlistment or after joining the United States 
armed forces. The schizophrenia often goes 
undetected clinically until during or after basic 
training. The diagnosis of schizophrenia spectrum 
and other psychotic disorders most often ends 
the soldiers’ military careers prematurely. The 
result is a substantial financial burden for the 
United States military and for the individual. 
Studies suggest that schizophrenia is under 
diagnosed prior to enlistment, during active 
duty, particularly in combat theaters. A more 
efficient screening process for schizophrenia 
would reduce the number of military recruits 
with nascent schizophrenia reaching active duty 
where a diagnosis of schizophrenia reduces the 
ability of United States Armed Forces to meet 
their mission expectations and goals. 

The benefits of better screening would 
include reducing the number of recruits with 
schizophrenia reaching active duty and early 
diagnosis and treatment for the individuals 
diagnosed with schizophrenia. It is proposed that 
the potential cost savings of a more comprehensive 
screening protocol for schizophrenia for the 
United States armed forces and the United States 
Government may outweigh the cost of losing 
soldiers from active duty and paying them lifetime 
service connected schizophrenia disability payments 
each month until their death. 

Table 1: Proposed proactive screening for schizophrenia in men and women who wish to join the US Armed Forces, active duty 
soldiers and veterans entering the Veterans Affairs Medical Center System.
A.	 Pre-enlistment: Armed Forces Recruiting Stations, Schools, Medical Offices
1.	 Urine drug screen.
2.	 Personal and Electronic record review of family history for mental illnesses such as schizophrenia, schizoaffective disorder, bipolar disorder, Depres-

sion, mania, or schizophreniform disorder. 
3.	 If positive:  Prodromal Questionnaire Brief Version. 
4.	 If positive, utilize a confirmatory biological marker:  Screen for biological marker of single nucleotide polymorphism (SNP) in the gene SLC1A1 on 

chromosome 9p24, encoding the neuronal glutamate transporter EAAC1 .
B.	 Military : During basic training and prior to military occupational specialty school graduation, prior to first active station assignment
1.	 Indirect screen: Raven Progressive Matrices test ;
2.	 Prodromal Questionnaire Brief  Version and  the  Brief Cognitive Assessment Tool for Schizophrenia;
3.	 If positive:  DSM 5 diagnostic examination;   
4.	 If positive:  Screen for biological marker of single nucleotide polymorphism (SNP) in the gene SLC1A1 on chromosome 9p24, encoding the neuronal 

glutamate transporter EAAC1.
C.	 Diagnosis of PTSD in combat or post- combat 
1.	 As part of the differential diagnosis assessment:  Prodromal Questionnaire Brief Version.   
2.	 If positive and needs a biological marker confirmation:  Screen for biological marker of single nucleotide polymorphism (SNP) in the gene SLC1A1 on 

chromosome 9p24, encoding the neuronal glutamate transporter EAAC1..
D.	 Veterans Affairs Medical Center
For all veterans on admission
1.	 In Primary care Intake: Prodromal Questionnaire Brief Version. 
2.	 If positive: consult psychiatry to perform schizophrenia  screening protocol:
a)	 Screen for a individual signs and symptoms of PTSD; 
b)	 Screening for family history for mental illnesses such as schizophrenia, schizoaffective disorder, bipolar disorder, Depression, mania, or schizophreni-

form disorder;
c)	 Exclusion of other metabolic or psychiatric disorders that are presenting  symptoms mistaken for schizophrenia
d)	  DSM 5 diagnostic examination.
e)	 To assess the key cognitive demains relevant to schizophrenia:  Measurement and Treatment Research to Improve Cognition in Schizophrenia (MA-

TRICS). 
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Table 2: Screening tests for Schizophrenia.

Test Administration 
time Description Objective 1 Objective 2 Objective 3

Primary Care 
Physician and/or 
Psychologist or 
Psychiatrist

Results to be taken 
to the military 
recruiter

Psychological assessment 
from electronic medical 
records of recruit

Recruit 
psychological 
history

Family psychological 
history

Include urine drug screen within 
the last 2 months

Raven's Standard 
Progressive 
Matrices (53,54)

Untimed, individual 
or group: 20-45 
minutes

60-item test: 5 sets of 
visual geometric designs 
with a missing piece of 
12 items each; increasing 
difficulty within each set

Non-verbal estimate 
of fluid intelligence Ability to think clearly Observation skills

Prodromal 
Questionnaire Brief 
Version (64)

5 – 10 minutes
16 self-reported true/false 
items that screen for the 
risk of psychosis

9 items assess 
perceptual 
abnormalities and 
hallucinations

5 items assess 
unusual thought 
content, delusional 
ideas, paranoia

2 items assess negative 
symptoms

Brief Cognitive 
Assessment Tool 
for Schizophrenia
(67)

15 minutes

3  tests  commonly 
included   in   
comprehensive   cognitive   
batteries   administered   
to   patients   with 
schizophrenia

Verbal fluency Trails A and B Hopkins Verbal Learning Test

Single nucleotide 
polymorphism 
(SNP) in the 
gene SLC1A1 on 
chromosome 9p24 
(65)

Association of 
schizophrenia with 
glutamate transporter 
genes with the glutamate 
receptor  genes

Association of 
schizophrenia with a 
genotype of SNP4

Glutamate 
transporter genes 
SLC1A6 encoding 
the glutamate 
transporters EAAT4 

MATRICS 
Consensus 
Cognitive Battery 
(68)

60 to 90 minutes 10 tests that measure 7 
cognitive domains

Brief evaluation 
of key cognitive 
domains relevant to 
schizophrenia and 
related disorders

Speed of processing; 
attention/vigilance;
working memory;
verbal learning

Visual learning; reasoning and 
problem solving;
social cognition

SNPs: single nucleotide polymorphisms 

Schizophrenia in US Armed Forces Recruits, Active Duty Soldiers and Veterans.
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