The etiology of PTSD
Overview
Behavioral and emotional problems following a trauma are part of the human condition and have been observed throughout history. However, the relationship between major trauma, such as war and natural disasters, and its psychological sequelae received little attention until the late 19th century. Even now, the question of who develops adjustment difficulties following a trauma is mysterious and puzzling.

In 1980, posttraumatic stress disorder (PTSD) was formally acknowledged by the third edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III; American Psychiatric Association, 1980) as a definable disorder. Supplanting the term “traumatic neurosis,” the signs and symptoms of PTSD are now described in terms of an anxiety disorder (APA, 1980, 1987). 

The DSM-III-R (APA, 1987) definition of PTSD includes several behavioral, social, and emotional abnormalities following exposure to a recognizable stressor of sufficient magnitude to evoke stress in almost anyone. Experiences in war, natural disasters, and rape, among others, are thought to meet this qualification.  In addition to the diagnostic criteria, DSM-III-R recognizes depression and

Anxiety as associated features of the disorder. While many of the signs and symptoms have been included on the basis of extensive clinical experience, recent

evidence has provided some preliminary empirical support for the inclusion of  most symptoms as valid diagnostic criteria based on construct and discriminate validation procedures (e.g.,Laufer, Brett, 8z Gallops,1985; Pearce, Schauer, Garfield, Ohlde,& Patterson, 1985; Silver&Iacono,1984;Soolfolk &Grady,

1988).

CURRENT ETIOLOCICAL MODELS OF PTSD

A comprehensive conceptualization of PTSD and its etiology must account for the constellation of symptoms that comprise the disorder as well as the differential severity of PTSD symptomatology. Accounting for symptoms involving a reexperience of the trauma, which many consider the hallmark of PTSD, would be particularly important. But, perhaps the most important function of any etiological model is to explain the absence of symptoms in some individuals exposed to similar traumatic conditions. Based on current research reviewed below, theories should also incorporate findings on the importance of pretrauma characteristics and experiences, particularly the presence or absence of a sense of control (or coping),the buffering effect of social support, the differential severity of the stressor, the numbing of general responsiveness, as well as the seeming delayed onset in some cases.

Many different and often overlapping etiological models of PTSD have been described. They stem from such diverse frameworks as biological, behavioral/ conditioning, psychodynamic, and information processing. To be useful, models incorporating factors mentioned above should be testable and have implications for treatment.

1- The biological Models

Van der Kolk, Boyd, Krystal, and Greenburg (1984) have proposed a biological model for understanding the development of PTSD. Derived from an animal model, Van der Kolk et al. contend that the development of PTSD parallels the behavioral and biochemical changes that occur under conditions of inescapable and/or unavoidable shock. Using three supportive lines of evidence, their primary thesis is that behavioral changes are mediated by neurotransmitter activity.

Van der Kolk et al.(1984)first state that “exposure to inescapable shock increases norepinephrine turnover, increases plasma catecholamine levels, depletes brain norepinephrine, and increases 3-methoxy-4-hydroxyphenylglycol (MHPG) production....In addition, brain dopamine and serotonin are decreased, and acetylcholine is increased”(p.126). Because of these changes, subsequent expo-

sure to stressors is thought to result in chronic and exaggerated noradrenergic activity which manifests itself in such symptoms as startle responses and aggressive behavior. 
Second, Van der Kolk et al. propose that stress-induced analgesia occurs after re-exposure to inescapable shock. This analgesia is thought to provide an illusion of control to individuals experiencing it. In addition,Van der Kolk et al. hypothesize that this analgesic response is mediated by endogenous opioids and can eventually become a conditioned reaction. Third, they contend that “addiction" to the trauma occurs. Evidence supporting this notion is derived from reports that trauma victims “seem to place themselves voluntarily in situations reminiscent of the trauma”(p.127). Van der Kolk et al. suggest that this “addiction” is a result of frequently invoked opioid responses following reexposure to stressors. Once the trauma ceases, opioid levels decrease, causing adrenergic

hyperactivity. Consequently, symptoms that mimic opioid withdrawal (e.g., startle responses, anxiety, hyperalertness, and sleep disturbances) emerge.

Few would deny the important role of biochemical variables in the process and origins of stress and anxiety.  
 Kolb (1987) currently is developing another biologically oriented model of PTSD which is also very sketchy in many respects at this time. Although this model and that of Van der Kolk et al.(1984)have a clear biopsychological emphasis, they differ in an important way. Van der Kolk et al. (1984) contend that

changes in levels of various neurochemicals and endogenous opioids are primarily responsible for symptoms evidenced in PTSD. Kolb (1987), on the other hand, postulates that traumatic events cause the development, alteration, and/or death of neuronal pathways (neurochemical activity may be altered as a consequence). Thus, the signs and symptoms characteristic of PTSD are consequents of cortical

and subcortical changes. According to Kolb, the trauma initially causes synaptic changes that enhance an individual’s ability to attend to life-threatening stimuli. This hypersensitivity allows a myriad of stimuli to invoke arousal. If the trauma and/or intense arousal occurs frequently and is of sufficient intensity, further sensitization and concomitant changes in synaptic functioning occur.“ The neuronal synaptic structures affected are probably located in the temporal-amygdaloid complex concerned with agonistic behavior; these structures are stressed by recurrent intensive stimulation. They may recover, be temporarily impaired, or undergo permanent change ...” (p.993).These changes allow symptoms such as constricted affect and aggressive behavior to intensify or reappear. “ With excessive cortical sensitization and diminished capacity for habituation of the agonistic neuronal system, lower brainstem structures, such as the medial hypothalamic nuclei and the locus ceruleus,  activated by norepinephrine escape from inhibitory cortical control. 
Psychodynamic Model

Horowitz (1986) has described what he would term a psychodynamic model of PTSD but with strong cognitive and information processing components. In this model, PTSD is seen as the consequence of an individual’s inability to integrate successfully a traumatic event into his or her cognitive schema. Thus, PTSD is a reflection of normal stress response tendencies gone abnormally. Because traumatic

events generally require massive schematic changes, complete integration and cognitive processing take some time to occur. However, active memory tends to repeat its representations of the traumatic event, which overwhelms the individual’s coping mechanisms. Consequently, an inhibitory regulatory system is initiated which allows more gradual assimilation of the traumatic information. If inhibitory control is not strong enough, intrusive reexperiencing symptoms such as nightmares and flashbacks, emerge. When inhibitory efforts are too strong in relation to active memory, symptoms indicative of the avoidance phase (e.g., constricted affect, sleep disturbances) occur. Typically, an individual alternates between intrusion and avoidance phases because the numbing symptoms are viewed as a defense against intrusion. That

is, denial slows down cognitive processing and reduces concomitant anxiety. Intrusion occurs when the denial defenses break down and become ineffective.

Horowitz also ascribes a role to biological/neurotransmitter systems, particularly norepinephrine and dopamine. He suggests that synaptic transmission of these neurochemicals in the arousal systems may be altered in response to traumatic events. This causes repeated false alarms and other symptoms characteristic of the intrusion phase to emerge. Finally, he contends that positive and cohesive social support networks may buffer the development of PTSD.The absence of such networks is seen to potentate pathological stress responses by decreasing endurance. Horowitz has developed a heuristic model and one that accommodates the signs and symptoms characteristic of PTSD. Despite these positive features, a limitation of this model is that Horowitz fails to explicitly incorporate perceptions of control and coping into his model. He does suggest that cognitive schemas may be important determinants of coping tendencies. However, it is possible that such coping tactics more accurately reflect an individual’s experience with and perception of control and that these percepts influence self-schemas rather than vice versa. More importantly, the issue of differential development of PTSD by individuals exposed to the same stressor is not explicated .Nevertheless; Horowitz’s model is capable of explaining the development, maintenance, and delayed development of symptoms and has the benefit of some empirical support. As such, it is

One of the more comprehensive models to date. 
Cognitive/Information Processing Models

Foa, Steketee, and Olasov-Rothbaum (1989)and Chemtob, Roitblat, Hamada, Carlson, and Twentyman (1988)have developed information processing models of PTSD based on Lang’s (1977a,1979) analysis of fear structures. Although Horowitz’s model also essentially emphasizes information processing, both Foa et al. and Chemtob et al. specifically describe their conceptualizations as primarily information processing models. Lang (1979) contends that fear is stored as a network in memory and is a program to escape danger. This network contains information about fear-relevant stimuli, information about responding (verbal, behavioral, physiological) in such stimulus contexts, and interpretive information

about the stimulus and response data (Lang,1979a). Foa et al. (1989) posit that a fear structure differs from other memory structures because it contains information about threat. They propose that the fear structure associated with trauma differs from those involved in other anxiety disorders because of the significance

of the trauma and the fact that it violated safety assumptions. Consequently, situations previously considered safe become cues for danger. Because of the nature and intensity of the trauma, the associated fear structure is larger, more intense, and more easily activated than other information structures. Therefore,

many stimuli can activate the fear structure and its physiological, behavioral, cognitive, and affective concomitants.

A particularly attractive feature of this model is that it incorporates the important variables of predictability and controllability. In this model, Foa et al. (1989) speculate that “the boundaries between safety and danger become blurred” (p.167), such that individuals experience a lack of predictability and controllability and live in a chronic state of fear. Unfortunately, Foa et al. (1989) do not elaborate on the exact mechanism through which these variables help activate the fear network or in what way this may distinguish PTSD from

other anxiety disorders. However, they have taken an important first step in recognizing the importance of predictability and controllability. In addition, they have used this model to explain why exposure is an effective treatment and have proposed ways to enhance its efficacy. A limitation of this model (common to most models), is that variables of known significance are not discussed. Thus, it is not clear what role Foa et al. would ascribe to such variables as social support or how certain hallmark symptoms such

as emotional numbing or delayed reactivity would arise. In addition, the model in its present form does not account adequately for the presence of PTSD in some trauma victims but not others. Although they suggest that perceived threat and previous experience with control are important variables to PTSD development,

they fail to speculate about their precise etiological role. 
Chemtob et al. (1988) also have developed an information processing model of PTSD. Drawing from the theoretical and empirical contributions of cognitive and information processing proponents (e.g., Beck &Emery, 1985; Horowitz, 1986; Lang, 1979)
Chemtob et al. (1988) use a hierarchical network to describe the

Development and maintenance of PTSD.The propose that fear structures (or schematic networks) are comprised of hierarchically arranged and interconnected nodes that represent all elements required for a specific act (e.g., fight, escape). These include information about neurochemicals and muscular activity, thoughts

and associated memories, behaviors (both gross and specific),and emotions.

Chemtob et al. (1988) contend that individuals with PTSD continue to function and respond to their environment and perceived threat in a “survival mode" that was adaptive previously (i.e., during the trauma).This pattern of responding is considered to represent the activation of the fear memory structure. For individuals with PTSD, Chemtob et al. (1988) postulate that threat-related

arousal always is activated to some degree. This increases the likelihood that individuals will search for and identify threatening information. The remaining elements of the fear network are organized in a feedback loop such that threat related arousal potentiates threat-seeking behavior, which facilitates narrowing of

attentional focus and a greater likelihood of interpreting ambiguous information as threatening. Once such a threat is perceived, threat-related arousal further increases causing another cycle through the feedback loop. Activation of this network also is thought to inhibit the activation of alternative, more adaptive, networks.
Chemtob et al. (1988) have developed a well thought out model that has both theoretical and empirical support. A positive feature of this model is that it attempts to explain the genesis and maintenance of the experiencing phenomena -a hallmark symptom in PTSD.The is consistent with the ubiquitous observation that individuals with PTSD often alternate between intrusive and avoidant

states (cf.Horowitz,1986).Finally,Chemtob et al.(1988)also have noted that this model would imply the use of exposure-based interventions.

Despite these positive features, this model is also incomplete in some ways. First, it was developed specifically to understand PTSD in combat veterans (many of whom were exposed to more than one discrete trauma).Although the authors acknowledge this, they make no attempt to extend this model to victims of other traumas. A second drawback is that Chemtob et al. do not discuss possible

reasons why some individuals continue to function in this “survival model while others, exposed to similar trauma, do not. Finally, this model fails to incorporate variables of known significance (e.g., a sense of control, social support).However; Chemtob et al. (1988) have attempted to outline information processing mechanisms through which other important variables may operate. As such, this model

has heuristic value and likely will generate significant future research.

4- Behavioral Model

Keane, Zimering, and Caddell (1985) and Keane, Fairbank, Caddell, Zimering, and Bender (1985) have developed what they term a learning theory model of PTSD. (However, they have begun to incorporate and recognize the importance of informational processing components, cf. Litz &Keane, 1989.)The basic

framework for their conceptualization is the two-factor theory espoused by Mower (1947). Keane, Fairbank et al. (1985; Keane, Zimering et al., 1985) state that individuals exposed to traumatic events can become conditioned to a myriad of previously neutral stimuli present during the trauma(s).Thus, stimuli such as
sounds, smells, and cognitions may elicit the fear and anxiety responses that contribute to symptomatology.

The principles of instrumental learning help explain the avoidance behavior reported by and evidenced in many patients with PTSD. Avoidance behaviors are learned because they have the effect of terminating or reducing the presence of the aversive conditioned stimuli (negative reinforcement; Levis &Hare, 1977).
Keane, Fairbank et al. (1985; Keane, Zimering et al., 1985) use the principles of higher-order conditioning to explain the vast array of stimuli capable of eliciting memories and autonomic arousal. That is, cues originally conditioned to the trauma may become paired with other similar or associated stimuli and eventually come to elicit the same physiological responses. Stimulus generalization operates

similarly and helps explain the gradual exacerbation of PTSD symptoms over time. (Keane, Scott et al, 1985, posit that delayed onset is not a valid subtype of PTSD. Instead, symptoms gradually worsen over time giving the appearance of delayed onset.)Through these two principles -higher-order conditioning and stimulus generalization -the number of cues capable of evoking the aversive memory and its physiological counterpart may greatly increase. As such, it be-

comes increasingly difficult to avoid cues that elicit traumatic memories. With repeated exposure to traumatic memories, one would expect extinction to occur. The principles of extinction explicitly state that a reduction in anxiety occurs under repeated exposure to the feared stimuli in the absence of aversive consequences. But this does not seem to be the case in PTSD, which tends to be chronic. Using the concepts of memory consolidation and state dependent learning, Keane, Fairbank et al. (1985; Keane, Zimering et al., 1985) attempt to account for this paradox. They assert that complete exposure to all components of the memory while in a physiological and/or cognitive state resembling that which

Accompanied the trauma is necessary in order for extinction to occur. Although individuals make initial attempts to consolidate their memories, this effort is associated with anxiety, negative affect, and autonomic arousal related to certain elements of the memory.Consequently, attempts at avoiding, rather than coping

With, the memories proscribe complete exposure to all the conditioned cues; therefore, symptoms are maintained. Furthermore, the fact that open discussions concerning traumatic experiences were often discouraged provides an additional explanation for incomplete memory consolidation. Finally, social support is seen as a variable important to the etiology of PTSD. For example, Keane et al. suggest that the age of the veteran and the mercurial nature of platoons may have precluded the development of social support networks and coping strategies. In addition, low social support may be a consequence of both the individuals' reluctance to discuss their experiences as well as the unwillingness of others to listen.
Keane, Fairbank ET ails (1985; Keane, Zimering et al., 1985) model is another important contribution and one that attempts to explain the complex interplay among potentially important variables. If one accepts the basic principles of this model, two factors of primary significance are levels of social support and the number and type of cues available for conditioning. The traumatic events, which
Determine the strength and form of subsequent conditioning, interact with levels of social support to determine the development of PTSD. Despite the considerable support for the importance of these two variables, they fail to account for all of the variance noted in patients with PTSD.Although Keane, Fairbanks et al. (1985;Keane Simmering et al.,1985)agree that other variables, such as the unpredictability and uncontrollability of the aversive events, the role of certain biochemical changes in response to acute and chronic stressors, and the potential role of family history, pretrauma characteristics, and/or personality variables, are implicated in the disorder, they fail to explicate the mechanisms through which
they operate. Second, the reliance on two-factor theory as an etiological account is inadequate in some ways. Mowrer’s (1947) theory ascribes a major role to fear as a motivational state in the acquisition of learned avoidance responses. However, these two responses are often desynchronous. Mineka (1979) provides an excellent account of why a two-factor model is inadequate for a thorough understanding of the development of clinical anxiety and avoidance. Also, if Mower's theory were correct, then extinction of fear should result in extinction of the avoidance response. This is not always the case. Moreover, another prediction from this model

is that “fear extinction does not appear necessary for the extinction of avoidance responding”(M ineka,1979,p,989).This phenomenon has been noted in humans. Individuals are frequently encountered who discontinue avoiding aversive stimuli yet continue to report high levels of physiological and subjective distress (Barlow, 1988).Thus, the question of what happens to that fear over the course of avoidance extinction remains an important practical and theoretical dilemma.

While not denying the importance of conditioning principles, limitations of such models must be kept in mind.
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