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Posttraumatic stress disorder (PTSD) is one of our ma-
jor public health challenges. More than 2% of the US 
population (about 7.7 million people) are known to suf-
fer from PTSD, and 7% to 8% report experiencing it at 
some point during their lifetime. Approximately 11% to 
20% of veterans of the Iraq and Afghanistan wars have 
been coping with PTSD. These veterans are 4 times 
more likely to abuse alcohol and 6 times more likely to 
develop a marijuana dependence.1-3 In addition to the pa-
tients, many others are indirectly affected by PTSD, in-
cluding family members, friends and community mem-
bers, colleagues, and employers. Their reactions toward 
PTSD patients (support vs exclusion) influence patients’ 
care-seeking behavior and treatment progress. Despite 
a wide range of studies and medical progress, it seems 
that we are far from significantly mitigating the problem.

Major social and behavioral issues are involved with 
PTSD. Data show that about 50% to 75% of people with 
psychiatric disorders do not receive mental health ser-
vices and, of those who do, 50% to 60% drop out from 
treatments.3-5 The authors believe that developing inno-
vative policies to address PTSD requires a broad scope of 
analysis and consideration of the highly interconnected 
social, behavioral, and medical variables. This process 
requires a systems approach. Drawing upon the system 
dynamics methodology, we offer an illustrative causal 
loop diagram that demonstrates 5 major barriers for ef-
fective intervention in PTSD. The model reflects shared 
knowledge of an interdisciplinary research team and is a 
step forward for using a systems approach to study PTSD.

Systems Science

System dynamics is a common method among systems 
scientists primarily used to analyze behavior of complex 
social systems.6,7 Feedback loops are at the heart of the 

method to help demonstrate circular causality in a sys-
tem (eg, X causes Y and Y causes X). Feedback loops are 
considered “reinforcing” when an increase in a variable 
reinforces its future increase, and “balancing” when an 
increase in a variable results in a future decline in the 
same variable. Feedback loops can be major sources of 
continuous growth and improvement (virtuous cycles) 
or exponential collapses (vicious cycles). A few recent 
applications of system dynamics in public health are in 
the studies of dental health,8 obesity,9,10 cardiovascular 
diseases,11 and obstetrics.12

System dynamics provides a platform to develop causal 
maps and help productive discussion across different 
stakeholders.13,14 These maps are effective tools for prob-
lem conceptualization.15 Here we follow a similar goal 
by developing a simple but hopefully useful model of 
PTSD for making sense of complexities of the problem. 
We intend to offer first order insights by uncovering 5 
major challenges for PTSD treatment.

Causal Dynamics

Our focus, PTSD treatment, is a complex process and 
depends on a wide range of factors. We categorize the 
factors as medical, social, and personal, as shown in Fig-
ure 1. Medical factors represent the quality of services 
provided by the healthcare system. Performance of the 
healthcare system, medical advancements, and timely 
response to needs can help patients’ treatment. Social 
factors include how families, relatives, friends, and so-
ciety in general influence PSTD treatment. Supports 
of a social nature are central in accelerating treatment. 
Personal factors include patients’ willingness to receive 
care and their compliance with treatments. Patients 
should first decide for themselves that they want treat-
ment; otherwise medical expertise and social supports 
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Despite a wide range of studies and medical progress, it seems that we are far from significantly mitigating the 
problem of posttraumatic stress disorder (PTSD). The problem has major social and behavioral components. 
Developing innovative and effective policies requires a broad scope of analysis and consideration of the highly 
interconnected social, behavioral, and medical variables. In this article, we take a systems approach and offer an 
illustrative causal loop diagram which includes individual and social dynamics. Based on the map, we discuss 5 
major barriers for effective interventions in PTSD. These barriers work as vicious cycles in the system, reduce 
effectiveness and therefore value of PTSD treatment. We also discuss policy implications of this perspective.
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are less likely to help. In order to increase the treatment 
rate, we should take actions that improve all three, a 
complex task.

We take a further step in Figure 2, depicting how the 3 
factors are influenced in a multilayer map of the system 
(individual, family/friend, and societal layers). The blue 
boxes present different layers of the model. At the Indi-
vidual layer, the smallest box in Figure 2, patients are 
influenced by individual level dynamics which include 
medical factors and one’s willingness to seek care. The 
Family/friend layer includes dynamics that are imposed 
by how one’s close circle of people behave regarding the 
illness. At the Societal layer, the behavior of the society 
at large regarding PTSD patients is 
depicted, which, in turn, eventually 
has an effect on the Individual layer.

As shown in the form of balanc-
ing loops B1, B2, and B3, there are 

“potentially” self-correcting mecha-
nisms that can help PTSD treat-
ment. In the absence of social and 
psychological barriers, a patient is 
expected to seek care once he or 
she knows about the illness (loop B1), which reduces the 
PTSD extent, and reduces PTSD symptoms. Further-
more, people in close proximity to patients with whom 
they have regular contact, such as family members and 
friends (hereafter, “close circle”), can play an important 
role in patients’ treatment. They can directly help PTSD 
treatment (loop B2) and encourage PTSD patients to 
seek care (loop B3), thus increasing the chances of early 
diagnosis and treatment.16 However, there are significant 
barriers that work against these self-correcting mecha-
nisms. We review 5 major ones.

Five Major Vicious Cycles

R1: Cascading Illness and Medical Complexity
A number of effective treatment procedures have been 
developed and successfully tested.17 The problem is that 
if patients avoid actively seeking care, the illness pro-
gresses (PTSD extent goes up), and their medical con-
dition worsens. As the disease progresses, and as other 
mental and physical illnesses co-occur, complications 
increase nonlinearly and make medical interventions 
complex and progressively less effective. Data indicate 
that about 8% of patients with PTSD develop co-occur-
ring psychiatric disorders.18 The link between cardiovas-
cular diseases (including heart failure) and PTSD has 
been consistently found in different studies.19,20 Patients’ 
self-treatment in the form of alcohol or drug abuse 
contributes to complications. Other evidence suggests 
high likelihood of developing other mental disorders 

for PTSD patients.21 These patterns result in a reinforc-
ing loop (R1), which pushes mild medical illnesses to 
chronic and chronic to life-threatening conditions. Such 
a comorbidity is so regularly observed that it is referred 
to as a “rule.”22

R2: Cascading Illness and Exclusion from Family and 
Friends

Supportive behavior is not always guaranteed. While 
close circles can support and help treatment, their tol-
erance is limited. As illness progresses with more and 
more PTSD-related symptoms and incidents, family and 
friends are increasingly likely to drop out from support-
ing the patient (loop R2a) and to start keeping their dis-

tance from the patient, further exac-
erbating the situation (loop R2b).21 
Lack of social support contributes 
to PTSD extent,16 where one prob-
lem leads to another, resulting in 
bigger social and medical problems, 
cascading illness, and related com-
plications. Examples include family 
problems and breakups, unemploy-
ment, homelessness, and suicidal 
ideation.21 This potential cascade  

stresses the importance of early treatment before it be-
comes too late and before family members’ and friends’ 
coping capacities have deteriorated.
R3: Stigma and Social Exclusion

Stigma has been cited as the main social barrier to receiv-
ing care.3,17,23,24 Patients revealing their mental illnesses 
publicly may suffer a wide range of consequences such 
as a higher likelihood of losing jobs or discrimination in 
workplaces, lower income, difficulties in finding hous-
ing, and exclusions from social communities.25 Social 
exclusion is identified as one of the factors that evoke 
psychological mechanisms (such as fear) that contribute 
to worsening PTSD.26 Consequently, a reinforcing loop 
emerges where PTSD treatment affected by stigma and 
society at large is incapable of supporting the patients. 
In Figure 2, Loop R3 depicts how stigma and social 
exclusion have a first-order effect on treatment. As the 
number of PTSD-related incidents increases, affecting 
public perception of patient risk, people increasingly 
keep their distance from PTSD patients or even discrim-
inate against them in workplaces. Such social exclusion 
affects the PTSD treatment rate and contributes to an 
accumulation of untreated PTSD patients.
R4: Stigma, Fear of Exclusion, and Self-fulfilling 

Prophecy

One important causal mechanism depicted in Figure 2 as 
loop R4 is the relation between fear of social exclusion 

Figure 1. A simple representation of factors 
which influence PTSD treatment. Note: Plus 
(positive) signs indicate that the variables 
move in the same direction.
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+ +
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Figure 2. M
ultilayer dynam

ics affecting PTSD
 treatm

ent. The m
ultilayer dynam

ics are represented as individual, fam
ily/friend, and societal layers. At the individual 

layer, one’s ow
n health and actions are influencing treatm

ent. At the second layer, fam
ily/friends have effects on treatm

ent. At the societal layer, m
any patients’ be-

haviors are observed and create public perceptions and the associated labels, w
hich ultim

ately affect individual layer dynam
ics. N

ote: Plus (positive) signs indicate 
the variables m

ove in the sam
e direction. M

inus (negative) signs m
ean variables m

ove in the opposite direction.
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and social exclusion. As new patients see that people 
with PTSD are labeled, excluded from various oppor-
tunities in the society, and lose their family members’ 
support, they become unwilling to accept and announce 
their illness and seek treatment. Fear of social exclusion 
decreases individuals’ willingness to seek care, which 
results in progression of illness and symptoms.17 If the 
majority of patients think being labeled with PTSD has 
considerable negative consequences, they will hide their 
illness, which will exacerbate it and will actually result 
in considerable negative consequences once symptoms 
become difficult to hide. This phenomenon creates a re-
inforcing mechanism that is likely to work as a vicious 
cycle making it very difficult to break PTSD stigma. 
The psychology literature refers to this type of mecha-
nism as a self-fulfilling prophecy: one’s fear of possible 
exclusion and discrimination results in exclusion and 
discrimination.

This pattern is not limited to patients, but a similar self-
fulfilling phenomenon can emerge when the public’s ex-
pectation of risks of PTSD contributes to risks of PTSD. 
If, assuming that there are high risks associated with 
social engagement with PTSD patients, the majority of 
people limit their contacts with PTSD patients, those 
patients’ well-being can suffer, illness progress can ac-
celerate, and PTSD related incidents can increase. Thus, 
perception of risks of engagement with PTSD patients 
contributes to an increase in risks of engagement with 
PTSD patients.
R5: Incentives, Backlash, and the “Malingerer Stigma”

A seemingly smart policy is to increase early diagnosis 
and care of PTSD patients. But we do not know exactly 
how to do this. In the military, policymakers have of-
fered financial incentives and early discharge policies to 
encourage patients to seek early care (loop B4). However, 
a considerable number of false reports have emerged.29 
Once identified, personnel who falsely claim PTSD are 
known as malingerers.27,28 In the past 13 years, finan-
cial supports for PTSD patients have grown by about 
400%.30 Anecdotal evidence suggests that exaggeration 
or fabrication of symptoms might be as high as half of 
the population of patients.30 Whether those anecdotes 
are right or wrong, they depict an emerging perception 
of some PTSD patients being malingerers. In military 
culture, malingering is an unacceptable behavior. Since 
false reports and malingering are eventually noticed, fi-
nancial incentives lose their legitimacy (B5).

In addition, false positives have resulted in a major neg-
ative effect on willingness to seek care by those actu-
ally needing care. This is due to the emerging label of 

“malingerers” and its associated stigma. In the military 

context, many people might initially join the military 
with a high level of pride. They might prefer to “tough it 
out” with problems rather than being labeled as weak or 
lazy or manipulative. Society, friends, and family mem-
bers have high expectations. However, as people notice 
that some are using PTSD as an excuse to take advan-
tage of the system, fear of being labeled as a malingerer 
discourages real patients from seeking care (loop R5). 
Thus, providing incentives not only falls short in resolv-
ing the high risk label and associated stigma, but also 
creates the malingerer label and its associated stigma.

Toward Innovation

While the map illustrates several challenges for PTSD 
treatment, it is still a highly simplified representation 
of the problem. The goal was to offer an example of a 
systems approach to the problem of PTSD and discuss 5 
major barriers for PTSD treatment that work as vicious 
cycles at individual, family/friends, and societal layers.

What can be done? There are a few examples of structur-
al changes that have been offered to overcome the prob-
lem of PTSD, such as addressing public stigma through 
providing better knowledge of PTSD, educating families, 
and addressing cultural barriers.17 Several other studies 
of PTSD offer incremental steps for improvement. As 
we discussed, various sources of resistance to PTSD 
treatment exist which create numerous vicious cycles, 
making seemingly “smart” policies, such as providing 
financial incentives for early treatment, ineffective.

Overcoming the vicious cycles of public perception and 
fear of social exclusion requires positive and constructive 
approaches to the problems of PTSD. Public perceptions 
of PTSD patients are formed by seeing or hearing news 
about these patients. Rarely does the public hear news 
about riskless patients. Rather, media news focuses on 
individual extreme cases. As a result, low risk patients 
are equated with high risk patients through the PTSD 
label. To remove the label from patients, one solution is 
to offer a continuous measure of “PTSDness.” The idea 
is that everyone in the target population (such as all mili-
tary personnel) would receive a number in a continuous 
range—not a binary label. Such a number could, for in-
stance, be on the scale of 1 to 99, the assigned number 
dependent on level of symptoms. In this approach, every-
one has a positive PTSD score, rather than a binary yes 
or no PTSD label. Also, nobody is 100% free of PTSD 
(there are no zeros) and nobody is 100% PSTD (there are 
no 100s). The number represents the level of care that a 
specific patient needs. While this might be contrary to 
our intuition that people cognitively like simple catego-
rizations and labels, the benefits can be considerable and 
can help overcome the labeling issues. Once people see 
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that the population of patients is dominated by low risk 
individuals, their judgment can more easily change and 
the label can lose its association with high risk patients.

The proposed model considers PTSD treatment at the 
center of attention with feedback loops that are beyond 
any single organization’s boundary. This is another in-
dicator that PTSD is a multiorganizational challenge. In 
simple words, no single organization is responsible for 
the described feedback loops. The loops are due to ac-
tions and reactions of multiple entities such as patients, 
patients’ family members, employers, colleagues, com-
munity, neighborhood, and larger entities such as media, 
the military, veterans’ affairs, and elected government 
officials. These stakeholders have different incentives 
and sets of interests: the military focuses on effects of 
PTSD on servicepersons’ military readiness, the health-
care system focuses on healthcare coverage, Congress is 
concerned with costs, and the VA focuses on health out-
comes. While all these variables are interconnected, at 
any given time a service member or veteran may be un-
der the jurisdiction of a single-organization whose “sys-
tems view” is a narrow subset of the larger system we 
have discussed. Placing internal boundaries within the 
larger system and “optimizing” for the subsystem may 
in fact lead to negative consequences that few would 
support. There is no easy way to overcome the problem 
of stakeholder misalignments. However, systems mod-
els have been successfully used in other contexts to help 
different stakeholders communicate and understand the 
whole system.13 Systems maps, such as the one repre-
sented by Figure 2 in this article, are used as boundary 
objects for effective communications across organiza-
tions with differing goals and world views.13,14 We think 
an effective systems approach should consider a large 
boundary for the problem of PTSD, one that includes 
multilayer dynamics, connects all relevant variables, 
clarifies how different stakeholders react to changes, 
and elaborates on the links to the most important vari-
able of interest: public health.

Acknowledgements

This article is based upon MIT work supported, in part, 
by the Office of the Assistant Secretary of Defense for 
Health Affairs, under Award No. W81XWH-12-0016. 
The US Army Medical Research Acquisition Activity, 
820 Chandler Street, Fort Detrick MD 21702-5014, is the 
awarding and administering acquisition office. Opinions, 
interpretations, conclusions and recommendations are 
those of the authors and are not necessarily endorsed by 
the Department of Defense, MIT, or Virginia Tech. The 
authors have no financial relationship to the sponsoring 
agencies. Publication of this article is not contingent 
on the sponsor’s approval of the manuscript. We thank 

research team members of the MIT Post-Traumatic 
Stress Innovations project for useful comments on ear-
lier drafts.

References

1.	 National Center for PTSD. How common is PTSD 
[internet]. Washington, DC: US Department of Vet-
eran Affairs; 2015. Available at: http://www.ptsd.
va.gov/public/PTSD-overview/basics/how-com 
mon-is-ptsd.asp. Accessed August 1, 2014.

2.	 Telehealth & Technology. Post-Traumatic Stress. 
Afterdeployment website. 2013. Available at http://
afterdeployment.dcoe.mil/topics-post-traumatic-
stress. Accessed August 1, 2014.

3.	 Lee DJ, Warner CH, Hoge CW. Advances and con-
troversies in military posttraumatic stress disorder 
screening. Curr Psychiatry Rep. 2014;16(9):1-6.

4.	 Henderson, C., Evans-Lacko, S., & Thorni-
croft, G. Mental illness stigma, help seeking, 
and public health programs. Am J Public Health. 
2013;103(5):777-780.

5.	 Corrigan PW, Shapiro JR. Measuring the impact of 
programs that challenge the public stigma of men-
tal illness. Clin Psychol Rev. 2010;30(8):907-922.

6.	 Forrester JW. Industrial Dynamics. Cambridge, 
MA: Productivity Press; 1961.

7.	 Sterman JD. Business Dynamics: Systems Think-
ing and Modeling for a Complex World. Boston, 
MA: Irwin/McGraw-Hill; 2000.

8.	 Metcalf SS, Northridge ME, Lamster IB. A sys-
tems perspective for dental health in older adults. 
Am J Public Health. 2011;101(10):1820-1823.

9.	 Fallah-Fini S, Rahmandad H, Huang TTK, 
Bures RM, Glass TA. Modeling US adult obe-
sity trends: a system dynamics model for estimat-
ing energy imbalance gap. Am J Public Health. 
2014;104(7):1230-1239.

10.	 Sabounchi NS, Hovmand PS, Osgood ND, Dyck 
RF, Jungheim ES. A novel system dynamics model 
of female obesity and fertility. Am J Public Health, 
2014;104(7):1240-1246.

11.	 Homer J, Milstein B, Wile K, Trogdon J, Huang P, 
Labarthe D, Orenstein D. Simulating and Evaluat-
ing Local Interventions to Improve Cardiovascular 
Health. Prev Chronic Dis. 2010;7(1):A18.

12.	 Ghaffarzadegan N, Epstein AJ, Martin EG. Prac-
tice variation, bias, and experiential learning in 
cesarean delivery: a data-based system dynamics 
approach. Health Serv Res. 2013;48:713-734.

13.	 Black LJ, Andersen DF. Using visual representa-
tions as boundary objects to resolve conflict in 
collaborative model‐building approaches. Syst Res 
Behav Sci. 2012;29(2),194-208.

POSTTRAUMATIC STRESS DISORDER: FIVE VICIOUS CYCLES THAT INHIBIT EFFECTIVE TREATMENT



	 October – December 2015	 13

THE ARMY MEDICAL DEPARTMENT JOURNAL

14.	 Black LJ. When visuals are boundary objects in sys-
tem dynamics work. Syst Dyn Rev. 2013;29(2):70-86.

15.	 Martinez‐Moyano IJ, Richardson GP. Best prac-
tices in system dynamics modeling. Syst Dyn Rev. 
2013;29(2):102-123.

16.	 Boscarino JA. Post‐traumatic stress and associ-
ated disorders among Vietnam veterans: the sig-
nificance of combat exposure and social support. J 
Trauma Stress. 1995;8(2):317-336.

17.	 Corrigan PW, Druss BG, Perlick DA. The impact 
of mental illness stigma on seeking and participat-
ing in mental health care. Psychol Sci Public Inter-
est. 2014;15(2):37-70.

18.	 Najavits LM, Ryngala D, Back SE, Bolton E, Mue-
ser KT, Brady KT. Treatment of PTSD and comor-
bid disorders. In: Foa EB, Keane TM, Friedman 
MJ, Cohen JA, eds. Effective treatments for PTSD: 
Practice guidelines from the International Society 
for Traumatic Stress Studies. 2nd ed. New York, 
NY: The Guilford Press; 2009:508-535.

19.	 Boscarino JA. Posttraumatic stress disorder and 
physical illness: results from clinical and epidemio-
logic studies. Ann N Y Acad Sci. 2004;1032:141-153.

20.	 Spitzer C, Barnow S, Völzke H, John U, Freyberger 
HJ, Grabe HJ. Trauma, posttraumatic stress disor-
der, and physical illness: findings from the general 
population. Psychosom Med. 2009;71(9):1012-1017.

21.	 The Nebraska Department of Veterans’ Affairs. 
What is PTSD? [internet]. 2007. Available at: http://
www.ptsd.ne.gov/what-is-ptsd.html. Accessed Au-
gust 4, 2015.

22.	 Brady KT, Killeen TK, Brewerton T, Luceri-
ni S. Comorbidity of psychiatric disorders and 
posttraumatic stress disorder. J Clin Psychiatry. 
2000;61(suppl 7):22-32.

23.	 Hoge CW, Grossman SH, Auchterlonie JL, Riviere 
LA, Milliken CS, Wilk JE. PTSD treatment for sol-
diers after combat deployment: low utilization of 
mental health care and reasons for dropout. Psychi-
atr Serv. 2014;65(8):997-1004.

24.	 Hoge CW, Castro CA, Messer SC, McGurk D, Cot-
ting DI, Koffman RL. Combat duty in Iraq and Af-
ghanistan, mental health problems, and barriers to 
care. New Engl J Med. 2004;351(1):13-22.

25.	 Hatzenbuehler ML, Phelan JC, Link BG. Stigma as 
a fundamental cause of population health inequali-
ties. Am J Public Health. 2013;103(5):813-821.

26.	 Mooren N, van Minnen A. Feeling psychologi-
cally restrained: the effect of social exclusion 
on tonic immobility. Euro J Psychotraumatol. 
2014;13(5):eCollection 2014.

27.	 Hall RCW, Hall RCW. Detection of malingered 
PTSD: an overview of clinical, psychometric, and 
physiological assessment: where do we stand?. J 
Forensic Sci. 2007;52(3):717-725.

28.	 Ahmadi K, Lashani Z, Afzali MH, Tavalaie SA, 
Mirzaee J. Malingering and PTSD: detecting ma-
lingering and war related PTSD by Miller Forensic 
Assessment of Symptoms Test (M-FAST). BMC 
Psychiatry. 2013;29(13):154.

29.	 Taylor S, Frueh BC, Asmundson GJ. Detection 
and management of malingering in people present-
ing for treatment of posttraumatic stress disorder: 
methods, obstacles, and recommendations. J Anxi-
ety Disord. 2007;21(1):22-41.

30.	 Zarembo A. As disability awards grow, so do con-
cerns with veracity of PTSD claims. Los Ange-
les Times, August 3, 2014 [internet]. Available at: 
http://www.latimes.com/local/la-me-ptsd-disabili-
ty-20140804-story.html#page=1. Accessed August 
4, 2015.

Authors

Dr Ghaffarzadegan is Assistant Professor, Industrial and 
Systems Engineering, College of Engineering, Virginia 
Tech University, Blacksburg, Virginia. 
Dr Larson is Director, Center for Engineering Systems 
Fundamentals, and Mitsui Professor, Institute for Data, 
Systems, and Society, Massachusetts Institute of Tech-
nology, Cambridge, Massachusetts.




