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ABSTRACT 

 

 The existing literature suggests that there is a significant and positive relation of trauma 

and somatization. However, the existing literature seems to give little consideration to 

methodological, participant, and study characteristics that might affect estimates of the 

magnitude of this relation. The present study is a meta-analysis of the existing literature on 

trauma and somatization. The present study intended to estimate an overall effect size for the 

relation of trauma and somatization, to empirically describe the methods used to study the 

relation of trauma and somatization, and to determine if methodological differences between 

studies contribute to differences in estimates of the strength of the relation of trauma and 

somatization. In a sample of 244 studies, there was a positive and significant mean weighted 

correlation between trauma and somatization (r = .161, p < .05). However, study differences 

often had a small but significant influence on study results and effect sizes. The existing 

literature was overwhelmingly retrospective, and both trauma and somatization were most 

frequently assessed by self-report alone. Much of the existing literature employed methods that 

allow for alternative explanations of the apparent relation of trauma and somatization – e.g., 

overestimation due to poor recall, a response bias, or poor operationalization of trauma and/or 

somatization. In general, less stringent methods and assessments of trauma and somatization 

were associated with larger effect sizes, whereas more stringent methods and assessments were 

associated with smaller effect sizes. Future studies of the relation of trauma and somatization 

should consider that methodological differences between studies may affect estimates of this 

relation. 
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Introduction 

Somatization is the occurrence of physical symptoms without medically identifiable 

causes (North, 2002). Somatization has been operationalized in a number of different ways; 

somatization can be operationalized as a simple count of medically unexplained symptoms, or 

might be operationalized as one of many somatization-related diagnoses (e.g., somatization 

disorder, conversion, chronic fatigue syndrome, chronic pain disorder, etc.). Although criteria for 

different disorders related to somatization vary, all share medically unexplained symptoms 

(MUS) as a core criterion (4
th

 ed., text rev.; DSM-IV-TR; American Psychiatric Association, 

2000). The psychology of somatization is not well understood; however, somatization has often 

been linked to traumatic events. Increases in MUS following numerous types of traumatic events 

have often been investigated and described in the literature. Further investigation of the apparent 

link between trauma and somatization can lead to a more thorough understanding of the etiology 

of, and underlying psychological processes that contribute to, somatization. If there is a 

consistent and positive association between trauma and somatization, then understanding the 

nature of this association can tell us who is most likely to develop somatization, as well as what 

types of interventions might be most useful to prevent and treat somatization. The present study 

attempts to determine whether there is a consistent relation of trauma and somatization, the 

magnitude of any such relation, and methodological factors that may influence estimates of the 

strength of any such relation. 

Increases in MUS have been reported after traumatic events such as natural and man-

made disasters (van den Berg, Grievink, Yzermans, & Lebret, 2005), child physical and sexual 



 

2 

 

abuse (Barsky, Wool, Barnett, & Cleary, 1994), domestic abuse, spousal abuse, and sexual 

violence (Becker-Dreps, Morgan, Pena, Cortes, Martin & Valladares, 2010), and rape or sexual 

assault (Collett, Cordle, Stewart & Jagger, 1998). Trauma exposure can be assessed in a number 

of different ways, ranging from simple self-report to verifying trauma exposure in some way, 

such as by obtaining court records of child abuse or determining exposure to a natural disaster 

based on an individual’s location. Although most people report experiencing some type of 

traumatic event at some point in their lives (Breslau, 2009), the prevalence of trauma exposure 

varies widely between estimates and between different types of traumatic events. However, these 

studies typically estimate that only a small percentage of those who are exposed to traumatic 

events experience adverse psychological outcomes such as somatization, which makes it both 

more difficult and more important to understand the link between trauma and somatization. 

The existing literature generally suggests that there is a positive association of trauma and 

somatization. Afari et al. (2014) conducted a meta-analysis of case-control studies investigating 

the association of psychological trauma and functional somatic syndromes. Functional somatic 

syndromes included in their meta-analysis were fibromyalgia, chronic widespread pain, chronic 

fatigue syndrome, temporomandibular disorder, and irritable bowel syndrome. Traumatic events 

included abuse (psychological, emotional, sexual, and/or physical in nature), combat exposure, 

unspecified abuse victimization, and PTSD, which they took to indicate the presence of trauma 

exposure. For their sample of 71 studies, the authors found that individuals who reported trauma 

exposure were 2.7 times more likely to have a functional somatic syndrome than un-traumatized 

controls. This odds ratio would correspond to a correlation of approximately r = .373, although 

this is a rough estimate because sample sizes were not available for studies included in their 

meta-analysis. The authors found that the association between trauma and functional somatic 
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syndromes was larger when trauma was self-reported. The authors also noted that all but one 

study in their meta-analysis was retrospective. It should be noted that the meta-analysis 

conducted by Afari et al. (2014) was published well after the present meta-analysis was 

underway and differs from this study in a number of important ways. These differences will be 

further discussed after the present study is described in more detail. 

Somatization has typically been estimated to occur with a prevalence of 20% to 30% in 

primary care settings; however, estimates as high as 60% have been made, and estimates vary 

widely (Swanson, Hamilton, & Feldman, 2010). The variability in estimates of the prevalence of 

somatization suggests that methodological differences between studies could lead to higher or 

lower estimates of somatization. Due to the high variability in estimates of somatization, as well 

as many methodological difficulties in verifying somatization and trauma exposure, the question 

remains: is there a true connection between trauma and somatization? To what extent could the 

apparent relation between trauma and somatization be a result of methodological characteristics 

of the studies that purport to document this relation? Phrased a different way, are there 

methodological characteristics that artificially inflate or artificially diminish the relation of 

trauma and somatization?  

Investigation of the putative link between trauma and somatization relies on accurate 

assessment of somatization and trauma exposure. Because traumatic events might cause injury, 

illness, or other physical problems, a medical examination would greatly increase confidence that 

physical complaints actually constitute somatization (i.e., lack a medical explanation). Therefore, 

without a medical examination, it is possible that researchers who intend to investigate the 

relation of trauma and true somatization may actually be investigating the relation of trauma and 

health complaints that sometimes have a medical explanation. Determining the presence or 
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absence of a medical explanation for somatic symptoms is also centrally related to interventions 

for those somatic symptoms – if the somatic symptom has a medical explanation, there may also 

be a medical intervention for the symptom, whereas if the somatic symptom has no medical 

explanation, a primarily psychological intervention would be more important. Accurate 

assessment of trauma exposure is similarly important for studying the relation of trauma and 

somatization. Assessing trauma exposure by self-report alone places a great deal of confidence in 

an individual’s truthful and accurate reporting. If trauma exposure could easily be falsely 

reported or poorly recalled, either intentionally or unintentionally, this would cast doubt on our 

understanding of trauma as a risk factor for somatization. 

 This document describes a meta-analysis of the existing literature on the relation of 

trauma and somatization. The present study sought to identify methodological characteristics of 

studies that are related to the estimated strength of the relation of trauma and somatization. 

Studies were coded and analyzed to determine if differences between studies were associated 

with differences in reported effect sizes. The present study contributes to our current 

understanding of the relation of trauma and somatization, and the methodological factors that 

may influence estimates of the strength of this relation.  

History of Somatization and Trauma  

Sigmund Freud was one of the first to investigate physical symptoms that lacked an 

identifiable medical cause. One of the most famous cases of somatization is Anna O., who was 

treated by Josef Breuer and Freud for numerous symptoms that lacked a medical explanation 

(Gay, 1989). Called hysteria or conversion hysteria during this time, Freud believed that somatic 

symptoms lacking medical explanations had a psychological cause. Freud hypothesized that 

somatization was a result of repressing the memory of, and negative affect associated with, 
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traumatic experiences (Brown, 2004). Freud’s belief that somatization symptoms are related to 

emotional difficulties and childhood traumas persists today with mixed empirical support from 

the existing literature (Swanson et al., 2010). The early idea that somatization is related to trauma 

exposure, which was largely based on case studies rather than comprehensive studies and 

empirical data, may have helped perpetuate the current, pervasive belief that trauma leads to 

somatization.  

Freud’s original conceptualization of trauma as a risk factor for, or cause of, somatization 

can be found in much of the existing literature on somatization. The DSM-5 (American 

Psychiatric Association, 2013) lists childhood abuse and neglect and other stressful life events as 

possible risk factors for conversion disorder, and a reported history of sexual abuse and other 

childhood adversities as possible risk factors for the development of somatic symptom disorder, 

which combines many of the different DSM-IV disorders related to somatization. However, the 

apparent link between trauma exposure and symptom reporting has a number of explanations, 

many of which depend on whether those symptoms have or lack a medical explanation.  

The original, psychoanalytic formulation of somatization is also perpetuated by the 

existing literature in other ways. Perhaps due to the original formulation of somatization put 

forth by Freud, much of the existing literature investigates presumed connections between 

somatization or MUS and concepts often associated with a psychoanalytic perspective. Many 

studies within the existing literature investigate whether and how somatization and MUS are 

related to dissociation (Lipsanen, Saarijärvi, & Lauerma, 2004; Reuber, House, Pukrop, Bauer, 

& Elger, 2003), alexithymia (Lipsanen et al., 2004; Kirmayer, Robbins, & Paris, 1994), and other 

difficulties with emotion regulation (Lipsanen et al., 2004; van der Kolk et al., 1996). 

Alternative Explanations for the Relation of Trauma and Symptom Reporting 
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Based on the current literature related to somatization, there are four broad categories of 

explanations for the putative link between traumatic events and what is believed to be 

somatization. First, a traumatic event might create a great deal of psychological distress, which 

manifests as somatization (Figure 1). However, there are several alternative explanations for a 

putative link between trauma and somatization. A traumatic event might result in illness or injury 

with a medical explanation, but this illness or injury is incorrectly interpreted as somatization 

(Figure 2). This second possibility may also occur if repeated or chronic exposure to traumatic 

events creates a chronic stress response to traumatic events that is instead interpreted as 

somatization (Figure 3). Third, reporting of somatization and somatic symptoms might result 

from negative affect induced by trauma exposure (Figure 4), and may also be related to 

individual deficits in the ability to distinguish between mood and physical sensations (Figure 5). 

Fourth, a reporting bias may influence reports of both trauma and somatization (Figure 6). These 

possibilities cast doubt on a true relation of trauma and somatization, and suggest that studies 

whose methodological characteristics allow for false or inaccurate reporting and assessment of 

somatization and trauma could overestimate the strength of the relation of trauma and 

somatization. The following mechanisms illustrate just some of the ways that symptom reporting 

might be affected by exposure to acute or chronic traumatic events, or stress resulting from 

trauma exposure.   

Stress and the HPA Axis. The hypothalamus-pituitary-adrenal (HPA) axis has been 

found to be responsive to stress. The HPA axis releases cortisol in response to stress, and cortisol 

is, in turn, associated with poorer immune system functioning (Foley & Kirschbaum, 2010). In 

this fashion, exposure to an acute or repeated traumatic event can lead to increased cortisol 
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production from the HPA axis, which would result in greater susceptibility to physical illnesses 

(Figure 3).  

 The field of psychoneuroimmunology, in part, examines the human immune reaction in 

response to acute and chronic stressors. In a review of many psychoneuroimmunology findings, 

Segerstrom (2010) discusses the physiological and immunological effects of stress, which are 

summarized below. A stressor (such as a traumatic event) activates the HPA axis, resulting in 

increased cortisol, which activates a complex immune system response. As stressors become 

more chronic in nature, acquired immunity can decrease and make an individual more 

susceptible to illness and infection. An elevated or prolonged immune response due to chronic 

stress requires a great deal of energy, and might result in feelings of tiredness or weakness. Acute 

and chronic stress results in increased levels of proinflammatory cytokines, which are primarily 

associated with inflammation. Prolonged exposure to high cortisol can lead to lower sensitivity 

of receptors on immune cells, resulting in a lower anti-inflammatory response and prolonged 

inflammation. Proinflammatory cytokines and inflammation are associated with many poor 

health outcomes, including fever (Segerstrom, 2010), tissue destruction, shock and death, 

rheumatoid arthritis (Dinarello, 2000), and Crohn’s disease and inflammatory bowel disease 

(Strober & Fuss, 2011). A prolonged immune system response to chronic stressors can produce 

symptoms (such as pain, tiredness, weakness, and chronic infectious diseases) that are likely to 

be categorized as somatization because they have no obvious and immediate physical cause 

(Figure 3). 

Affect and Physical Health. There is evidence that traumatic experiences produce 

negative affect, and that this post-trauma negative affect contributes to physical ailments. For 

example, Nolen-Hoeksema and Morrow (1991) found that participants who were more depressed 
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or engaged in more depressive rumination and thinking before an earthquake became more 

depressed following the earthquake. Nolen-Hoeksema and Morrow (1991) also found a general 

increase in PTSD symptoms, which are also often associated with negative affect, following the 

earthquake. Depression and negative affect, in turn, are widely associated with a number of 

somatic problems, including cardiovascular disease, poorer disease outcomes, and cancer 

progression (Nemeroff, 2013), as well as decreased immune system function (Zachariae, 2009), 

which might contribute to infections and other illnesses. Thus, exposure to a traumatic event can 

result in depressed or negative affect, which is associated with a number of illnesses and 

diseases. These changes in mood and immune system functioning after exposure to a disaster or 

some other traumatic event might result in increased reporting of somatic symptoms. Although 

physical symptoms that might result from trauma exposure and related changes in affect may 

actually have a physiological or medical explanation due to changes in immune system 

functioning, these physical symptoms could be misinterpreted as somatization because they lack 

an obvious medical explanation (Figures 2 and 3) and are often subjective in nature (e.g., 

weakness, tiredness and fatigue, pain, gastrointestinal discomfort, etc.). Affect is one specific 

mechanism through which trauma exposure may lead to illness or physical symptoms with a 

medical explanation (Figure 4), which could be incorrectly reported as somatization. 

Affect and Symptom Reporting. Brown (2004) reviewed information processing 

explanations for MUS. He noted that negative affect and illness anxiety are two psychological 

mechanisms that can contribute to the development and maintenance of MUS through the related 

processes of hypervigilance, hypersensitivity, biased scanning, and catastrophic interpretations of 

physical symptoms and sensations. These mechanisms are supported in the existing literature on 

symptom reporting. Koller et al. (1996) found that cancer patients’ self-reported somatic 
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symptoms were strongly correlated with self-reported negative affect. Furthermore, self-reported 

somatic symptoms were markedly more strongly correlated with negative affect (r = .75) than 

with two physicians’ ratings of participants’ symptoms (r = .31 and r = .19, respectively), 

suggesting that negative affect may have altered patients’ experience, awareness, interpretation, 

or reporting of their somatic symptoms. Exposure to a traumatic event may result in depressed 

and/or anxious affect, which then increases victims’ awareness and/or reporting of mild or 

somewhat benign somatic symptoms (Figure 4).  

Alexithymia and Emotion Regulation. Alexithymia refers to deficits in the 

management and expression of emotions and difficulty distinguishing between emotions and 

physical sensations (Kirmayer et al., 1994). Individual differences in emotion regulation and 

alexithymia may be related to differences in the reporting of MUS. Furthermore, the deficits 

associated with alexithymia might be most apparent in the wake of a traumatic event, when 

negative emotions from the trauma could be misinterpreted as bodily sensations and reported as 

somatization in individuals high in alexithymia (Kirmayer et al., 1994). In this way, alexithymia 

might explain the relation of trauma and somatization – exposure to a traumatic event can result 

in anxiety or negative affect, which, due to alexithymic deficits in management of emotions, 

presents as somatization, or a physical complaint that lacks a medical explanation (Figure 5).  

Influences on Reporting. There are both objective and subjective components to 

reporting trauma exposure and somatic complaints. For example, minor pain to one person might 

be moderate pain to another person. Although the pain experienced by these individuals might be 

the same, the interpretation of this pain is important for accurate reporting. Similar differences in 

interpretation can also occur for traumatic events – for example, two individuals who 

experienced similarly distressing childhood adversity might differ on whether they interpret or 
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label that adversity as traumatic or abusive. Trait- and state-level psychological influences may 

affect interpretation and reporting of trauma exposure and somatic complaints. 

General Trait-Level Influences on Reporting. There are several trait-level influences on 

the reporting of trauma and somatization. Both trauma reports and somatization have been linked 

to common personality characteristics, such as neuroticism and low self-esteem (Kirmayer et al., 

1994). These findings suggest that the correlation between trauma and somatization may be 

influenced by a reporting bias related to individual differences in common personality variables. 

These personality variables may be related to the reported frequency of physical symptoms or 

traumatic events, and may also be related to a tendency to more often interpret life events as 

traumatic and physical symptoms as concerning. This explanation is very similar to the argument 

put forth by Watson and Pennebaker (1989), who proposed that the relation of stress and illness 

is due, at least in part, to individual differences in the reporting of these experiences. However, 

the possibility that personality variables affect reporting of both trauma exposure and 

somatization has received little attention in the literature. Because few studies verify 

somatization or exposure to trauma, it is possible that a shared reporting bias might be a third 

variable explaining the relation of trauma and somatization (Figure 6). If a reporting bias is 

indeed at play, this bias would likely contribute to an inflation of the statistical relation of trauma 

and somatization.  

General State-Level Influences on Reporting. The vast majority of studies of the 

relation of trauma and somatization appear to be cross-sectional in nature, which may allow 

state-level processes to impact the reported relation of trauma and somatization. Much of the 

literature on the relation of traumatic events and somatization implies causality, with traumatic 

events interpreted as causing subsequent somatization. However, because the vast majority of 
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this literature is cross-sectional, there are multiple other explanations for the correlation between 

trauma and somatization. At the trait level, certain individuals may perceive themselves as being 

chronically victimized and consistently report more negative experiences, such as reporting both 

greater exposure to traumatic events and more physical problems. Similarly, at the state level, 

transient influences on mood or arousal that are unrelated to trauma or physical problems may 

inflate trauma reports and reports of somatic symptoms, also inflating the apparent relation 

among these variables. Studies of state-dependent memory suggest that mood can also affect 

memory and reporting. Memory is typically most accurate when one’s current mood matches 

one’s mood when a memory was encoded, as well as the affective tone of the memory to be 

recalled (Singer & Salovey, 1988). This suggests that, if a participant is in a highly negative 

affective state when he or she participates in a study, that participant might be primed to recall 

and report medical problems or traumatic experiences, as these experiences would likely match 

the individual’s negative affect at the time of their participation in the study. Similarly, an 

individual in a highly positive affective state during reporting might be less likely to recall 

trauma exposure and medical problems. Longitudinal designs might reduce these state effects on 

the correlation of trauma and somatization, but they do not eliminate the possibility that trait 

level variables contribute to a shared reporting bias. 

The Victim Role. There are also interpersonal explanations for the putative relation of 

trauma and somatization reported in the literature. There are many interpersonal benefits for 

adopting the victim role. Research on the Victim Concern Scale (Clements et al., 2006) suggests 

that more concern is shown for victims of especially negative or unfortunate events. The victim 

roles relevant to this study are the sick role (Parsons, 1951) and the role of a traumatized 

individual. The sick role is assumed when an individual appears to be ill or injured, or even when 
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an individual seeks medical care. The sick role confers several interpersonal benefits. Individuals 

occupying the sick role are often excused from commitments, such as school or work, may be 

treated more kindly by friends, family, or strangers, and may even be forgiven for rude behavior 

(Parsons, 1951). The benefits extended to individuals in the sick role are so advantageous that a 

third to half of individuals admit to having faked an illness to be excused from work 

(Careerbuilder, 2013; Kronos, 2013). Although there is a dearth of research addressing the victim 

role occupied by traumatized individuals, many benefits similar to those afforded to individuals 

adopting the sick role would likely also be extended to individuals adopting the victim role 

through reporting of traumatic experiences.  

The benefits associated with the victim role raise the possibility that some individuals are 

more likely to report victimization or misfortune in an attempt to obtain benefits associated with 

the victim role. These attempts to obtain benefits associated with the victim role might not be 

conscious, intentional, or malicious. Some individuals may be generally more likely to report 

more unfortunate events, such as somatic symptoms and exposure to traumatic events, or 

consistently report some events or symptoms as slightly worse than they truly are. If a reporting 

bias is associated with higher reporting of traumatic experiences and somatization, this could 

spuriously inflate the relation between trauma and somatization.  

Influences on Reporting Somatization. There is evidence that many psychological 

factors influence the reporting of physical and somatization symptoms. As described above, 

individuals high in alexithymia are more likely to report emotional feelings as physical 

sensations (Kirmayer et al., 1994); this might occur after acute traumatic events, when negative 

emotions are likely to be common and frequently experienced, or more persistently due to 

chronic disadvantages, hardships, or interpersonal threat. Individuals high in alexithymia may 
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also be consistently more likely to interpret negative emotional experiences as physical ailments 

(Kirmayer et al., 1994). Brown (2004) reviews several information processing models and their 

relation to somatization and MUS. These models often involve perceptions and cognitions 

related to illness, and suggest that some individuals are more or less likely to pay attention to 

somatic complaints and to interpret these somatic complaints as a problem or an illness.  

Reporting of somatic symptoms is also related to common personality traits. Watson and 

Pennebaker (1989) were among the first to posit that a reporting bias might affect self-report 

measures of somatization symptoms. They argued that negative affect has been found to 

correlate with health complaints, but not with actual health status, indicating that transient or 

chronic differences in mood and affect can impact self-report measures of symptoms. 

Neuroticism and negative affect are consistently associated with the experience of somatic 

symptoms (Kirmayer et al., 1994), and may, in part, reflect a tendency to over-report somatic 

symptoms. Although neuroticism has been most consistently found to be related to somatization, 

there are several possibilities for how other personality traits might influence symptom reporting. 

Agreeableness and conscientiousness are related to interpersonal interactions with medical 

professionals (Kirmayer et al., 1994), and might also be related to reporting of physical 

symptoms and over-reliance on doctors as sources of social support. Openness is related to 

symptom amplification and reduction through paying more or less attention to these symptoms 

(Kirmayer et al., 1994).  

Influences on Reporting Trauma. The retrospective and cross-sectional nature of most 

trauma research makes it difficult to conclude that trauma exposure is related to subsequent 

changes in psychological functioning. Specifically, the lack of pre-trauma measures of 

psychological constructs makes it difficult to conclude that post-trauma psychological findings 
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are actually due to trauma exposure. Low self-esteem is often found among individuals exposed 

to trauma (e.g., Silvern et al., 1995). However, without prospective measures, it is difficult to 

determine if exposure to traumatic events results in a reduction in self-esteem (as is generally 

assumed), or if reports of trauma exposure are higher in individuals with low self-esteem. Due to 

the scarcity of prospective measures administered to survivors of traumatic events, many 

findings related to somatization that are believed to be due to trauma exposure may instead 

reflect a tendency to report victimization or misfortune. Personality characteristics may also be 

related to individual differences and tendencies to report more or less trauma. Exposure to 

traumatic events is often associated with neuroticism (e.g., Lauterbach & Vrana, 2001) – 

however, when studies use retrospective reports of trauma exposure, it is impossible to determine 

if neuroticism is higher in the wake of exposure to traumatic events, or if individuals higher in 

neuroticism are more likely to experience or report exposure to trauma. In a longitudinal study of 

personality change and adverse life events, Boals, Southard-Dobbs, and Blumenthal (2015) 

found that reporting of traumatic events was predicted by a measure of neuroticism collected 

three months before trauma was reported, and trauma reporting was also associated with an 

increase in neuroticism in the three months between measurements. These studies underscore the 

importance of prospective studies of the relation of trauma and somatization, even though these 

types of studies are difficult to conduct. Interpretation of the relation of trauma and somatization 

becomes even more difficult when considering that very few studies verify trauma exposure. 

Methods in the Existing Literature 

There are many explanations for a relation of trauma and somatization that do not truly 

reflect an increase in medically unexplained symptoms caused by a traumatic event, and may 

instead be related to a study’s methodology for assessing somatization and/or trauma exposure. 
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The existing literature assumes that causal mechanisms link actual traumatic events and 

subsequent increases in somatization, but gives little consideration to the possibility that a third 

variable might impact the relation of trauma and somatization. Most of the literature on trauma 

and somatization exclusively uses self-report measures of both trauma and somatization. Because 

these reports are typically unverified, it is possible that a shared reporting bias, such as a 

tendency to over-report victimization or misfortune, influences reports of both trauma and 

somatization. Studies that rely on unverified self-report alone may overestimate the strength of 

the relation of trauma and somatization. 

The vast majority of the existing literature is retrospective or cross-sectional in nature, so 

it is difficult to analyze changes in somatization and actual increases from pre-trauma levels. 

Retrospective studies based on self-report measures alone are most vulnerable to the effects of a 

reporting bias. Retrospective studies rely on an individual’s valid recollection, and are also 

vulnerable to the effects of an individual’s mood during reporting. Because trauma and 

somatization are often assessed at the same time, after the traumatic event has already occurred, 

it is difficult to parse out the effects of mood or memory on the reporting of both trauma and 

somatization, so a cross-sectional design might allow a reporting bias to affect the estimated 

relation of trauma and somatization. Studies sometimes recruit individuals who all have a 

somatization-related diagnosis, or who have all been exposed to a traumatic event. These studies 

may influence the estimated strength of the relation between trauma and somatization, as well as 

the generalizability of their results, by looking at a very specific population, such as examining 

trauma exposure in individuals who have all been diagnosed with fibromyalgia.  

Despite the abundance of methodological problems present in the existing literature, there 

are several examples of rigorous assessment of somatization in the studies of interest to the 
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present meta-analysis. Nonepileptic seizures (also known as pseudoseizures) lack a medical 

explanation and do not display the same EEG activity as epileptic seizures. Studies of 

nonepileptic seizures often verify that the seizures lack a medical explanation. For example, 

Alper, Devinsky, Perrine, Vazquez, and Luciano (1993) confirmed diagnoses of either 

nonepileptic seizures or complex partial epilepsy in participants using video EEG and found that 

a history of childhood physical or sexual abuse was reported nearly four times more frequently 

by participants with nonepileptic seizures than by participants with confirmed epilepsy. Some 

researchers contact psychological providers to verify somatization symptoms or disorders. 

Morrison (1989) recruited participants with somatization disorder by contacting a group 

psychiatric practice, which had confirmed somatization disorder diagnoses using DSM-III 

criteria, and found that childhood molestation was more frequently reported by women with 

somatization disorder than by controls. However, studies verifying that somatization symptoms 

lack a medical explanation appear to be rare. Additionally, a preliminary review of the studies 

relevant to the present meta-analysis revealed exceptionally few studies with prospective or 

longitudinal assessment of somatization, which reflects the rare nature of prospective and 

longitudinal assessments of somatization in the existing literature. Verification of somatization 

would increase confidence that somatization, as assessed by the study, truly reflects somatic 

symptoms lacking a medical explanation. 

Several studies of interest to the present meta-analysis used rigorous methods to assess 

trauma exposure. Studies of disaster exposure often use records of home and work locations to 

confirm exposure to a disaster. Papanikolaou, Adamis, Mellon, and Prodromitis (2011) assessed 

exposure to a severe wildfire in Greece by contacting individuals who lived in areas designated 

by the Hellenic Republic Ministry of Interior as wildfire disaster areas and found that 
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participants exposed to the wildfire had significantly higher somatization scores than unexposed 

controls. Some studies attempt to verify trauma exposure by using collateral sources of 

information. Green, Russo, Navratil, and Loeber (1999) asked adolescent girls themselves, and 

their parents as collateral sources of information, to report on several types of abuse and neglect 

experienced by the girls and found that Somatoform Pain Disorder was more common in girls 

who experienced both physical and sexual abuse. Although these methods are not perfect 

assessments of trauma exposure, they increase confidence in reports of trauma exposure by 

attempting to verify those reports in some way. However, verification of trauma exposure is rare 

in the literature. 

Methods for Assessing Somatization. Because most of the methods used to assess 

somatization appear to be retrospective or cross-sectional in nature, they are also subject to recall 

bias and the effects of memory and mood. Additionally, somatic symptoms measured only after a 

traumatic event may have also existed before the traumatic event. Prospective and longitudinal 

studies of somatization would allow for analysis of changes in somatization following a 

traumatic event, and would instill greater confidence in the hypothesis that somatization 

increases following, and because of, a traumatic event. A prospective study of somatization 

would also help reduce state-level influences on retrospective reports of somatization, such as the 

effects of state-dependent memory, mood, and a reporting bias on recall.  

Troublingly, the most common methodology for assessing somatization following trauma 

exposure appears to be assessing for symptoms that are not distinguished as either having or 

lacking medical explanations (e.g., Chung, Easthope, Eaton & McHugh, 1999). Somatization is 

seldom operationalized on the basis of DSM or research diagnostic criteria for somatization-

related disorders (North, 2002). Somatic symptom counts are almost always self-reported and are 
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most typically not accompanied by an instruction to report only symptoms that lack a medical 

explanation.  

A number of studies that analyze the relation of trauma and somatization are not 

primarily interested in somatization, and are instead often primarily interested in PTSD, 

depression, or coping following traumatic experiences. These studies often use poorer methods, 

which are often specifically related to assessing somatization. Studies in which somatization is 

not the primary focus often use a screening measure like the Physical Health Questionnaire 

(PHQ; Spitzer, Kroenke, & Williams, 1999), which assesses depression, anxiety, somatoform 

symptoms, alcohol use, and eating. Similar screening measures include the SCL-90 (Derogatis, 

1983) and the General Health Questionnaire (GHQ-28; Goldberg, 1991), which also have 

subscales assessing somatic symptoms in addition to symptoms of other psychological disorders. 

However, these measures do not instruct participants to report only medically unexplained 

symptoms. There are numerous examples of these incidental studies of somatization in the 

existing literature. For example, Heir, Sandvik, and Weisaeth (2009) administered the GHQ-28 

(Goldberg, 1991) to participants affected by a tsunami and analyzed the somatization subscale in 

relation to experiences during the tsunami, even though the GHQ-28 does not specifically 

instruct participants to report only symptoms lacking a medical explanation. Bagley, Bolitho, and 

Bertrand (1995) investigated general mental health problems and profiles, suicidal behavior, and 

sexual assault in Canadian adolescents. Although primarily interested in the general 

psychological consequences of sexual assault, they assessed somatization by asking participants 

to report medically unexplained symptoms. Participants’ medically unexplained symptoms were 

self-reported and not verified in any way, but the authors nevertheless interpreted a significant 
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and positive correlation of trauma and medically unexplained symptoms as supporting the idea 

that trauma is a risk factor for increased somatization.  

Although screening measures assessing somatization have often been found to have 

convergent validity with other measures of somatization, they are sometimes found to be low in 

discriminant validity. For example, one study found that the somatization subscale of the SCL-90 

was highly correlated with the MMPI hypochondriasis subscale, but was also moderately 

correlated with other MMPI subscales, as well as measures of depression and anxiety (Dinning 

& Evans, 1977). Furthermore, the specificity of the somatization subscales in differentiating 

between genuine medical complaints and medically unexplained symptoms has rarely been 

addressed. Because these screening measures are often less rigorous in assessing somatization, it 

is probable that these incidental studies of somatization will show a bias toward a positive 

relation between trauma and somatization. Studies that report a positive or causal relation of 

trauma and somatization, as assessed by screening measures, are problematic because they still 

shape scientific and public understanding of somatization in general, and understanding of the 

relation of trauma and somatization in particular.  

Because most of the measures used to assess somatization are self-report measures, 

participants may be reporting physical complaints that could very well be explained by an injury 

or another identifiable medical cause. Measures that are believed to assess somatization, but do 

not instruct participants to report only medically unexplained symptoms, are particularly 

problematic when exposure to a traumatic event could result in a physical injury. If the study 

does not adequately assess for a medical explanation for the physical injury, the injury might be 

falsely interpreted as somatization by the study. A number of traumatic events of interest to this 

study might plausibly cause injury. Traumatic events such as abuse (e.g., child, spousal, partner, 
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domestic, or sexual abuse), neglect, or exposure to a natural or man-made disaster could result in 

physical injury, or increase long-term risks for medical problems. Although the relation of 

trauma to injury and disease is an important question in its own right, it is nevertheless important 

to distinguish trauma’s effects on physical health from its effects on psychologically caused 

physical distress. Studies of the relation of traumatic events and somatization would need to 

adequately rule out a medical explanation for any somatic symptoms before concluding that 

trauma causes somatization. Relying only on self-report of somatic symptoms also does not 

address the possibility of false reporting. 

 A less common methodology used to assess somatization might involve instructing an 

individual to report symptoms that lack a medical explanation, or to report a diagnosis related to 

somatization; however, these methods still rely on self-report, and would be unable to safeguard 

against false reporting of somatization. Rarely employed methodologies include assessing 

somatization by verifying that participants’ symptoms are actually medically unexplained (e.g., 

Escalona, Achilles, Waitzkin & Yager, 2004) or verifying participants’ diagnoses of factitious 

disorder, somatization disorder, or another somatoform disorder (e.g., Spitzer, Barnow, Gau, 

Freyberger & Grabe, 2008). Verification of somatization symptoms or diagnoses would help 

reduce trait-level influences on reporting somatization, such as a reporting bias. The lack of a 

uniform method for assessing somatization in trauma survivors has resulted in the use of many 

and various operationalizations of somatization, most of which do not assess for true 

somatization with any certainty. The current meta-analysis attempted to empirically assess the 

degree to which the literature on the relation of trauma and somatization relies on different 

methods for assessing and operationalizing somatization, and to determine how these different 

methods are related to reported effect sizes. 
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The different techniques for assessing somatization seem to contribute to the relatively 

wide-ranging prevalence estimates for medically unexplained symptoms. Studies have found 

prevalence rates for MUS in primary care to range from 11% to over 60%; however, the estimate 

of MUS could be reduced to 4% by applying more stringent definitions to estimates of 

somatization, including accounting for medical causes and malingering (Swanson et al., 2010). 

The development of a common, strict definition and assessment of MUS, somatization, and 

somatization-related disorders would both increase confidence in estimates of somatization as 

being actually lacking medical explanation and would add structure to a field of study with 

relatively widely varying methodologies for assessment. In summary, an ideal study of 

somatization would be longitudinal in nature, and might involve a series of doctor visits to 

confirm a somatization-related diagnosis or the lack of a medical explanation for a given somatic 

complaint.  

Methods for Assessing Trauma Exposure. Many methods used by the existing 

literature to assess trauma exposure share the methodological limitations related to the 

assessment of somatization, including a heavy reliance on retrospective assessment of trauma 

exposure. Although studies of trauma exposure are, perhaps necessarily, almost always 

retrospective in nature, this methodology is troubling for the same reasons that retrospective 

reports of somatization are less than ideal, as retrospective reports of trauma are subject to the 

influence of recall or reporting biases.  

Perhaps the most common and concerning problem with most assessments of trauma 

exposure is a nearly exclusive reliance on self-report. Self-report measures rely on a participant’s 

truthful and accurate reporting of trauma exposure, and may be influenced by a reporting bias 

and the effects of mood and memory on recall. Self-report questionnaires such as the Harvard 
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Trauma Questionnaire (Mollica et al., 1992) are often utilized. Although such measures are 

useful in determining an individual’s reaction to trauma, they provide no means for verifying the 

nature or extent of an individual’s exposure to the trauma. Studies conducted in countries with 

socialized medicine are often among the most exacting in determining exposure to certain types 

of traumatic events. Access to medical records in these countries often includes access to an 

individual’s home and work addresses, which makes determining probable exposure to man-

made and natural disasters relatively easy. Studies utilizing records on military service are also 

typically quite precise in this regard, as military records often detail combat exposure and 

specific injuries. Verification of trauma exposure might help eliminate trait-level influences on 

reporting, such as the degree to which people are willing to report victimization. 

A particularly troubling area is the assessment of childhood abuse, neglect, and sexual 

assault. Studies of these types of trauma usually provide no means for verifying such trauma, and 

rarely is this even discussed as a methodological limitation. Perhaps the most suspect 

methodological designs assessing childhood trauma are those that rely upon retrospective self-

reports collected in adulthood. Others have also raised concerns about the problems inherent in 

this approach (Hardt & Rutter, 2004). Studies that ask participants to report current somatization 

and past or childhood trauma at the same time rarely verify this trauma exposure and can give 

the impression that past trauma has a causal effect on current somatization. Studies of trauma 

exposure that attempt to verify the exposure in some way (e.g., using participants’ home 

addresses to verify exposure to a natural disaster, obtaining court records of child abuse, etc.) 

would increase confidence that trauma exposure is being accurately assessed.  

In summary, much of the existing literature on the relation of trauma and somatization 

relies on methods that could overestimate the strength of this relation. Assessments of both 
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trauma and somatization are most commonly retrospective in nature, and trauma in particular is 

often assessed a great deal of time after the actual traumatic events. Trauma exposure and 

somatization are rarely verified, and somatization is often assessed by asking participants to 

report symptoms that might very well have a medical explanation. These methods rarely 

eliminate other possible explanations of the relation of trauma and somatization (Figures 2-6) 

with any confidence. Studies that are not primarily interested in the relation of trauma and 

somatization, and studies that use screening measures to assess somatization, appear to very 

frequently use methods that may overestimate the relation of trauma and somatization. 
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The Present Study 

The purpose of the present study was to empirically describe the methods used to study 

the relation of trauma and somatization, and to determine if methodological differences between 

studies contribute to differences in estimates of the strength of the relation of traumatic events 

and somatization. Watson and Pennebaker (1989) suggested an analysis of the relation of stress 

and health to determine the extent to which individual differences in reporting partially account 

for this relation, and this study adopted a similar approach to studying the putative relation of 

trauma and somatization. Beyond simply estimating a mean effect size for the relation of trauma 

and somatization, a main goal of this study was to identify methodological and other study 

characteristics that influence the strength of this relation. From the outset, this study made the 

assumption that there would be significant variability in effect sizes, and that this variability 

would be related to methodological influences. A meta-analytic review of the literature is the 

only way to determine if methodological differences between studies are consistently related to 

effect size. This meta-analytic study sought to answer four general questions: 

1) What are the methodological characteristics of the literature on the relation of trauma and 

somatization? 

2) What is the magnitude of the relation of trauma and somatization? 

3) Is there significant variability and heterogeneity in the reported effect sizes of the relation 

of trauma and somatization? 

4) Is the presumed variability in effect sizes related to methodological characteristics of the 

studies? 

Hypotheses 

This study also tested several specific hypotheses, which are listed below: 
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1) The majority of the literature on trauma and somatization will employ methods that allow 

for alternative explanations of the relation of trauma and somatization. 

a. The majority of the literature will be retrospective with no longitudinal measures. 

b. The majority of the literature will assess trauma through self-report. 

c. The majority of the literature will assess somatization through self-report of 

general symptoms. 

2) The confidence interval for the mean weighted effect size will not include zero. 

3) There will be significant variability and heterogeneity in the reported effect sizes. 

a. The variability in effect sizes will be related to methodological characteristics of 

the studies (see hypothesis 4). 

4) I made a number of hypotheses based on the general assumption that larger effect sizes 

would be found in studies where approaches to the measurement of trauma and 

somatization would allow reporting biases, as well as state- and trait-level influences on 

reporting, to influence estimates of the relation of trauma and somatization. The 

following hypotheses assumed enough variance in study design and/or methodology to 

compare groups of methodologically different studies: 

a. Larger effect sizes will be found in studies with cross-sectional designs than in 

studies with longitudinal designs.  

b. Larger effect sizes will be found in studies asking participants to retrospectively 

recall past traumatic experiences or somatization (e.g., adults recalling childhood 

trauma) than in studies asking participants to report contemporaneous traumatic 

experiences or somatization (e.g., children reporting childhood somatization, etc.) 
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c. Larger effect sizes will be found in studies assessing somatization with self-

reported symptoms than in studies assessing somatization using other methods. 

d. Larger effect sizes will be found in studies operationalizing somatization as the 

number of general physical symptoms that may or may not have a medical 

explanation than in studies with more strict operationalizations of somatization 

(e.g., number of MUS, a diagnosis, etc.). 

e. Larger effect sizes will be found in studies with self-reported trauma than in 

studies assessing traumatic events by other methods. 

f. Larger effect sizes will be found in studies assessing trauma with a questionnaire 

than in studies assessing trauma with any other method. 

g. Larger effect sizes will be found in studies that do not discuss the validity of their 

results and the possibility of reporting biases than in studies that do discuss these 

issues. 

A number of exploratory analyses were also conducted. These analyses investigated other 

methodological and study characteristics that came to my attention in the course of reviewing 

articles and seemed likely to have an impact on effect size, but for which no specific hypotheses 

were made. For example, although I did not hypothesize that there would be significant 

differences in the effect sizes of studies analyzing different types of traumatic events, the effect 

sizes of studies of different types of traumatic events were compared to one another. The effect 

sizes of studies of different types of somatization were similarly compared to one another, in 

addition to several other exploratory analyses.  

Meta-Analysis: A General Description  
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 Meta-analysis is a method for aggregating the results of a large number of studies using a 

common metric, the effect size (Lipsey & Wilson, 2001). Meta-analysis was first used by Smith 

and Glass (1977) to respond to Eysenck’s (1952) claim that psychotherapy provided no 

consistent and beneficial effect for clients. Similar approaches to summarizing a number of 

studies were being developed around the same time by Rosenthal and Rubin (1978) and by 

Schmidt and Hunter (1977) to address research related to interpersonal expectancy and research 

related to employment tests, respectively. Meta-analysis grew more common after it was first 

employed in 1977, and today is a commonly used method for summarizing a body of research 

(Lipsey & Wilson, 2001).  

 Lipsey and Wilson (2001) describe the general steps, characteristics, and uses of typical 

meta-analyses. Because meta-analyses aggregate the results of a large number of studies, one of 

the first steps in any meta-analysis is gathering relevant, or potentially relevant, studies. All 

combinations of specific search terms are typically crossed and used to search databases of 

articles to obtain potentially relevant articles; this pool of potentially relevant articles is then 

searched in detail for articles of interest to the meta-analysis. Potentially relevant methodological 

characteristics of studies, demographic characteristics of participants, and other study 

characteristics are then coded. Study results are also coded and are converted to a common 

measure of effect size so that studies using different methods and statistical approaches can be 

aggregated and compared. These effect sizes are then used to estimate a mean effect size for all 

studies of interest. Meta-analysis has most often been used to evaluate the potency and efficacy 

of a given treatment, but can be used for several other purposes. In this study, the mean effect 

size provides an estimate of the strength and significance of the relation of trauma and 

somatization. Mean effect sizes can also be computed for subgroups of studies, and were used in 
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this study to determine if differences in methodological, participant, and other study 

characteristics were related to differences in effect size.  

The present study assumed that there would be significant variability in the effect sizes 

reported in the literature, and that this variability would be related to methodological differences 

between studies.  A test of the homogeneity of effect size variance was conducted to determine if 

the distribution of study effect sizes is composed of several distinct groups of effect sizes, rather 

than a single, common effect size (Lipsey & Wilson, 2001). In an analog to an ANOVA, the total 

homogeneity statistic (or Q statistic) was further partitioned into variability explained by a 

categorical variable and residual pooled within group variability to determine if study differences 

in methodological, study, and participant characteristics are related to differences in effect size 

(this approach was described in Lipsey & Wilson, 2001; other examples of meta-analyses using 

similar approaches include Afari et al., 2014; Arns, Conners, & Kraemer, 2011; and Spek et al., 

2007; etc.).  

 

 

 

 

 

 

 

 

 

 



 

29 

 

Methods 

Articles and Preliminary Work 

PsychINFO and PubMed databases were searched for articles investigating the relation of 

traumatic events and somatization phenomena. All 21 search terms for somatization phenomena 

were crossed with 10 search terms for traumatic events to gather relevant articles in both 

databases. These search terms can be found in Table 1. Based on these search terms, 14,875 

articles were identified using PubMed and an additional 3,708 articles were identified using 

PsychINFO, for a total of 18,583 potentially-relevant articles. These potentially relevant articles 

were collected by 4/27/12. Numerous efforts were made to combat the file-drawer problem by 

searching for unpublished results on the relation of trauma and somatization. I contacted several 

journals and listservs to request dissertations and other unpublished results, and these efforts will 

be described in greater detail below. Several criteria were used as a basis to include or exclude 

articles: articles had to discuss the relation of a traumatic event and some form of ostensible 

somatization phenomena, articles had to utilize either a control group or a continuous measure 

for both trauma and somatization, articles had to have a total sample size of at least 5 

participants, articles had to provide sufficient statistical information to calculate an effect size, 

and articles had to be available in English. Several undergraduate research assistants and I sorted 

through the identified articles using these criteria. I met with undergraduate research assistants to 

discuss articles that were difficult to categorize as acceptable or unacceptable, and I met with Dr. 

James Hamilton to discuss articles that were particularly difficult to categorize as acceptable or 

unacceptable. 

The article screening process identified 244 relevant articles and 18,339 articles that were 

not relevant and were not included in subsequent analyses. Articles were excluded for a wide 
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variety of reasons. Common reasons for excluding articles included – articles referred to medical 

trauma, were clinical or theoretical discussions but included no data, did not directly relate 

trauma to somatization, did not provide sufficient statistical information to calculate an effect 

size, were only descriptive in nature (e.g., described somatization in a traumatized sample, but 

did not distinguish between levels of trauma experienced or compare the traumatized sample to 

an un-traumatized control group), were not available in English, were unable to be obtained 

despite a number of efforts (including attempts to contact the authors), or were otherwise not 

relevant to this meta-analysis. Of the 244 relevant articles, 36 (14.75%) are dissertations obtained 

through a ProQuest dissertation database. 

Coding and Characteristics of Studies 

 A number of characteristics related to methodology, participants, and general study 

design were coded. Specific coding characteristics are described below. Based on these codes, 

groups of similar and dissimilar studies were later compared to determine if methodological, 

participant, and other study characteristics were related to differences in effect sizes.  

Methodological Characteristics. All methodological characteristics and their categories 

can be found in Table 2. Numerous methodological variables related to traumatic events were of 

interest and were coded for analysis. The type of traumatic event, trauma reporting source, 

method for assessing trauma (e.g., questionnaire, interview, etc.), and nature of the trauma 

(single acute event, multiple or continuous events, or a mix of the two or unspecified) were all 

coded. The study’s measurement scale for trauma exposure (either comparing traumatized and 

non-traumatized groups or using a continuous measure of trauma) was also coded. Several 

methodological variables related to somatization were also coded for analysis. To most 

accurately categorize the type of somatization investigated by the study, the way somatization 
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was described by the study (e.g., somatization, MUS, chronic fatigue, fibromyalgia, etc.) and the 

study’s criteria for somatization (e.g., number of symptoms, number of MUS, a full diagnosis, 

etc.) were both coded. This allowed for comparisons of different types of somatization and 

different criteria for somatization. The way somatization was assessed (e.g., self-reported 

symptoms, self-reported diagnosis, physician-confirmed diagnosis, etc.) and the study’s 

measurement scale for somatization (either comparing somatizing and non-somatizing groups or 

using a continuous measure of somatization) were also coded.  

Participant Characteristics. All participant characteristics and their categories can be 

found in Table 3. Participant characteristics that were coded included the participants’ ages at the 

time of the trauma, participants’ ages at the time the trauma was assessed, and participants’ ages 

at the time somatization was assessed. Participant ages were coded to determine if retrospective 

recollection is related to effect size, and to compare the effect sizes of studies sampling children 

to the effect sizes of studies sampling adults. In the course of reviewing articles, it became 

apparent that a significant minority of articles reported on the relation of trauma and 

somatization within a restricted sample – for instance, a sample composed entirely of participants 

with somatization, or a sample composed entirely of trauma-exposed participants. I considered 

that restricted samples such as these might have a restricted range on trauma or somatization, and 

that this type of restricted range could attenuate the relation of trauma and somatization. 

Therefore, restricted range was coded to determine if the effect sizes of studies with a restricted 

range of participants significantly differed from the effect sizes of studies with an unrestricted 

range of participants. A study was coded as having a restricted range if the range of participants 

was restricted on any dimension that seemed likely to influence reporting of trauma or 

somatization – this included dimensions primarily related to trauma or somatization (e.g., all 
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participants were traumatized or in treatment for somatization) as well as dimensions secondarily 

related to trauma or somatization (e.g., the sample was all male or all female, all participants 

were depressed, etc.) 

Study Characteristics. All study characteristics and their categories can be found in 

Table 4. General attributes of studies that were coded included the nationality of study 

participants (U.S. participants or non-U.S. participants) and journals in which the studies 

appeared (U.S. journals or non-U.S. journals). The order in which trauma and somatization were 

measured was coded to determine the study design (truly prospective, truly retrospective, or 

retrospective with longitudinal measures). Whether the authors of the article discussed the 

potential validity of reports and the possibility of a reporting bias or did not address that 

possibility was also coded.  

Coding of Results 

 Similar to the coding of methodological variables, articles’ estimates of the relation of 

traumatic events and somatization were also coded. These estimates were then converted to 

effect sizes. To prevent calculation errors, codes were written using a Filemaker database to 

automatically convert different results (e.g., t-statistics, odds ratios, mean differences, etc.) to 

effect sizes.  

In order to compare different statistical analyses, results were converted to a common 

effect size. Cohen’s d was initially chosen as the estimate of effect size to which other statistics 

would be converted; however, upon further inspection, Cohen’s d was inappropriate for use with 

the selected weighting system (described in further detail below). Study results were instead 

converted to a Pearson’s r because it is a well-known and easily-interpretable effect size statistic, 

and also because it was appropriate for use with the selected weighting system, which required a 
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Fisher’s Zr-transformation. The Fisher’s Zr-transformation is a relatively minor transformation 

(i.e., Fisher’s Zr-transformed values are typically very similar to the original Pearson’s r values), 

but renders the Pearson’s r values appropriate for use with the selected weighting system and 

subsequent tests of homogeneity. Fisher’s Zr-transformed values were later converted back to 

Pearson’s r values so that they might be interpreted more easily. Furthermore, although 

procedures vary based on the statistical techniques used, most statistics can be converted to 

Pearson’s r based on commonly reported information. When numerous effects were reported for 

one study (i.e., somatization after multiple types of traumatic events or different types of 

somatization in a group that experienced different levels of the same trauma), these effects were 

aggregated to produce a single effect size for each study. The procedures for this aggregation are 

described in a subsequent section.  

 The existing literature on the relation of trauma and somatization uses a wide variety of 

different, and sometimes esoteric, statistical analyses.  The overwhelming majority of the 

reported statistical analyses were accompanied by sufficient information to be converted to 

Pearson’s r – these useable statistics include group means and standard deviations, proportions or 

percentages, t-tests, correlations, chi-squared tests, odds ratios, risk ratios, standardized betas, 

and the Mann-Whitney U. There are some statistics that cannot be converted to Pearson’s r, or 

cannot be converted to Pearson’s r from information that is typically reported. Unstandardized 

betas from ANOVAs could not be converted when standard deviations were not also reported. F 

values from regression analyses for which betas were not reported also could not be converted.  

Raters and Inter-Rater Reliability 

Preliminary reliability work was done to hone the coding scheme and streamline the 

coding process. Formal assessments of reliability are described below. I performed all the coding 
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for the present study and all assessments of reliability suggested that there was a high degree of 

agreement between my codes and those of other trained coders, and that my ratings did not drift 

over the course of coding. It should also be noted that method variables were typically coded 

before study results were coded. 

Before I coded all study results, Dr. James Hamilton and I read a subset (n = 30) of 

randomly selected articles to establish reliability on coding the articles’ results. Inter-rater 

reliability for results was relatively straightforward: Dr. James Hamilton and I established a 

reliability of .87, indicating agreement on 26 out of 30 articles. This reliability exceeds my a 

priori goal for inter-rater reliability of .80 or higher. After discussion, Dr. James Hamilton and I 

were able to come to agreement regarding the coding of four articles on which we had initially 

disagreed.  

 Before I coded all methodological, participant, and study characteristics, two 

undergraduate research assistants and I read a subset (n = 30) of randomly selected articles to 

establish reliability on coding these study characteristics. Inter-rater reliability was calculated on 

this small subset of articles using Fleiss’ kappa, which assesses the inter-rater reliability between 

multiple raters when assigning categorical ratings or classifications to items. Fleiss’ kappa offers 

the advantage of calculating the inter-rater reliability between more than two raters and 

calculates the degree of agreement between raters beyond what would be expected by chance 

(i.e., taking into account the number of raters, number of different categories used within each 

code, and the base rates of category use). I used Landis and Koch’s (1977) suggested 

interpretation of Fleiss’ kappa values. The other coders and I reached an overall Fleiss’ kappa of 

.87, indicating almost perfect agreement. Across different coding categories, Fleiss’ kappas 
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ranged from .67 (indicating substantial agreement) to .98 (indicating almost perfect agreement). 

Viewing reliability another way, raters agreed on 97% of all ratings. 

 After I finished coding all articles, I re-read and re-coded the methodological, participant, 

and study characteristics of a subset (n = 30) of randomly selected articles in order to assess for 

rater drift. This subset of articles was representative of the range of dates when the vast majority 

of articles were initially coded. Rater drift was assessed by calculating Cohen’s kappa and 

percentage agreement between my initial and subsequent ratings. Overall, my second set of 

ratings agreed with my initial ratings at 97% on all ratings, and I reached an average Cohen’s 

kappa of .95, indicating almost perfect agreement. Across different coding categories, Cohen’s 

kappas ranged from .87 (indicating almost perfect agreement) to 1.0 (indicating perfect 

agreement), and percent agreement ranged from 90% to 100%.  These results suggest that my 

coding did not substantially drift over the course of coding.  

 

 

 

 

 

 

 

 

 

 

 



 

36 

 

Data Analysis Plan 

 This study used a general approach to meta-analysis described in Practical Meta-Analysis 

by Lipsey and Wilson (2001). Practical Meta-Analysis was chosen because it is a relatively 

recent and comprehensive guide to meta-analysis – the authors describe every step of a meta-

analysis, from start to finish. Furthermore, the authors describe a number of approaches to meta-

analysis, and, when appropriate, describe what are typically regarded as best-practice approaches 

to meta-analysis. However, due to the unique nature of this study, as well as the specific focus on 

methodological variables and their influence on effect sizes, this meta-analysis differs in several 

ways from the typical meta-analyses and data analysis strategies described by Lipsey and Wilson 

(2001). These departures will be described in further detail below.  

Calculation and Weighting of Effect Sizes 

 The different statistics and results of the studies being analyzed were converted to 

Pearson’s r. A Pearson r value less than or equal to .10 was interpreted as a small effect, a value 

of .25 was interpreted as a medium effect, and a value greater than or equal to .40 was 

interpreted as a large effect (Cohen 1977 and Cohen 1988, as cited in Lipsey & Wilson, 2001). 

For those more familiar with Cohen’s d, these Pearson r values would correspond to a Cohen’s d 

value less than or equal to .20 for a small effect, a  Cohen’s d value of .50 for a medium effect, 

and a Cohen’s d value greater than or equal to .80 for a large effect. Because meta-analyses 

estimate one effect size per sample, one effect size is typically estimated per article (Lipsey & 

Wilson, 2001). When multiple effect sizes were reported for a single sample in a given study, 

these effect sizes were weighted by sample size and averaged to produce a single effect size per 

sample (aggregated or study-level results). For example, a study might report several statistics 

relating multiple different types of traumatic events to a single type of somatization in a single 
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sample. In this case, each result would be converted to a Pearson r and multiplied by the number 

of participants for that particular analysis, and these weighted effect sizes would be summed and 

divided by the total number of participants analyzed to produce a single effect size for that study. 

No single study reported results for more than one sample, so a single effect size was calculated 

for each study.  

 The system for aggregation of multiple results for a single study should be described in 

further detail. Studies often reported on multiple different types of trauma and/or somatization. 

When studies reported, for example, the relation of several different types of traumatic events to 

one type of somatization using a single analysis, the overall trauma type for the study would be 

coded as “multiple undifferentiated.” However, studies sometimes reported several distinct and 

codable analyses relating several different types of traumatic events to a single form of 

somatization. In this example, each separate result would first be coded separately. These 

separate results were then weighted by sample size for each particular analysis and aggregated 

using the procedures described in the previous paragraph to produce a single effect size per 

study, with the overall trauma type for the study coded as “multiple differentiated.” This allowed 

for results to be analyzed at both the study level (aggregated results) and the effect level 

(disaggregated results). When results were disaggregated, multiple undifferentiated trauma 

and/or somatization could not be broken down into results for separate types, but multiple 

differentiated results could be further broken down into results related to different types of 

trauma and/or somatization.  

Mean Effect Size and Analysis of Homogeneity 

Similar to the weighting system for multiple effect sizes from a single study, the overall 

effect size for a subgroup of studies was calculated by grouping all studies sharing a given 
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characteristic, weighting each of those studies by study sample size, and dividing the sum of all 

weighted effect sizes by the total sample size for all studies within the group to produce a 

weighted mean effect size for the group. This same procedure was used to calculate an overall 

mean weighted effect size for all studies, as well as subgroups of studies with different 

characteristics. This weighting system was used for two primary reasons: first, because larger 

samples will (theoretically) better approximate the population, and second, because sample size 

was commonly reported by the studies. The weighting system and the decision to weight studies 

by sample size will be discussed in greater detail below. Additionally, confidence intervals for 

these weighted mean effect sizes were estimated using the standard error of the mean (Lipsey & 

Wilson, 2001).  

Based on the best practices for meta-analytic studies (Lipsey & Wilson, 2001), I sought 

to determine if the variability in effect sizes warranted analysis of methodological variables that 

might contribute to this heterogeneity. The Q statistic is the sum of the weighted squared 

differences between study effect sizes and the mean effect size of all studies. The Q statistic is 

distributed as a chi-square statistic and indicates whether the distribution of effect sizes is 

homogeneous or heterogeneous. If the Q statistic is large enough to indicate heterogeneous 

distributions of effect sizes, it is then appropriate to investigate the likelihood that the variability 

in effect sizes is systematic and related to methodological differences between studies. 

Analyses of Heterogeneity in Effect Sizes 

This meta-analysis used a fixed effects model, with the assumption that some of the 

variability in effect sizes is systematic and due to identifiable differences between studies. From 

the outset, I believed that there would be significant heterogeneity in effect sizes, and that this 

heterogeneity would be related to methodological variables. Meta-analyses are beginning to 
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more frequently investigate the influence of methodological variables and study characteristics 

on effect sizes (similar approaches were used in Afari et al., 2014; Arns, Conners, & Kraemer, 

2011; and Spek et al., 2007).  

Studies were grouped based on a particular methodological variable of interest and these 

groups were compared to determine if the methodological feature is related to effect size. These 

comparisons were conducted on several of the coded methodological variables of interest and 

made further use of the Q statistic. The Q statistic may be partitioned into variability in effect 

sizes explained by a given methodological variable (QB) and the residual pooled within groups 

variability (QW). The QB statistic indicates whether effect size variability is significantly related 

to the methodological variable. Because of the large number of studies in this meta-analysis, 

there was a great deal of variability in study effect sizes, so 95% confidence intervals of mean 

weighted effect sizes were also computed.  

Two main criteria were used for testing heterogeneity of effect sizes and the relation of 

method to effect size. First, the overall Q statistic was partitioned into variability explained by a 

given methodological variable (QB or Q between) and the residual pooled within groups 

variability (QW or Q within) in an analog to an ANOVA. A significant QB indicated that the 

methodological differences between groups of studies were related to variability in their mean 

weighted effect sizes. Second, because the QB statistics were frequently significant, mean 

weighted Pearson r values were compared and used as a second and more informative criterion. 

When group Pearson r value 95% confidence intervals did not overlap, this was taken as an 

indication of true and meaningful differences in mean weighted effect sizes for different groups 

of studies.  

Efforts to Combat the File-Drawer Problem  
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The file-drawer problem, or limited access to unpublished and relevant studies, is a threat 

to the validity of any meta-analyses, including this meta-analytic study. However, I have 

undertaken several efforts to combat the file-drawer problem. During my literature review, an 

examination of a journal publishing dissertation abstracts revealed several dissertations that were 

potentially relevant to this project. The full text of these dissertations was obtained through the 

ProQuest dissertation database. Of 46 dissertation abstracts that were deemed to be potentially 

relevant after an initial literature review, 36 were determined to be relevant to the research 

question of the present study after acquiring and reading the full text.  

I contacted several relevant journals and listservs to request that an email, asking for 

unpublished results examining the relation of trauma and somatization, be forwarded to their 

members. I contacted James Levenson, the North American Editor for the Journal of 

Psychosomatic Research, Amber Douglas, the Secretary for APA Division 56: Division of 

Trauma Psychology, Christine Valdez, the Student Representative for APA Division 56: 

Division of Trauma Psychology, James Vrac, the Executive Director of the Academy of 

Psychosomatic Medicine, and the general email address listed for the Academy of 

Psychosomatic Medicine. James Levenson and Christine Valdez responded to these emails and 

agreed to forward my request for articles to their respective listservs. Despite of these efforts, I 

received no unpublished articles or analyses examining the relation of trauma and somatization.  

Although the file-drawer problem poses a threat to the validity of every meta-analysis, I 

believe that the specific research question posed by this meta-analysis mitigates the file-drawer 

problem. The primary focus of this study is not on whether there is a true relation between 

somatization and trauma, but instead on whether and why published studies may be misleading. I 

reviewed the published literature in an attempt to detect methodological factors that may bias 
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estimation of effect sizes for the relation of trauma and somatization.  Although having access to 

unpublished studies and analyses would be desirable, I believe that there is sufficient 

methodological variability within the existing literature to investigate the relation of 

methodological factors and differences in effect size. Furthermore, an overarching goal of this 

meta-analysis is to investigate the published literature, which shapes public and professional 

opinion on the relation of trauma and somatization. I believe that investigating methodological 

variables related to differences in effect sizes within the existing, published literature is an 

important step in understanding how methodological biases may give an inaccurate or 

incomplete understanding of the relation of trauma and somatization. The file-drawer problem 

typically assumes that studies with null results are less likely to be published than studies with 

significant results. The large number of dissertations obtained through ProQuest provides a 

subset of articles that are likely more similar to unpublished studies, in that the ProQuest 

dissertation database does not seem to employ the formal review process used by most journals 

that might systematically exclude null findings.  

Given my limited success in obtaining unpublished articles and analyses relevant to this 

meta-analytic study, a fail-safe N was estimated. Orwin’s adaptation of the fail-safe N determines 

the number of studies with an effect size of zero that would be required to reduce the mean effect 

size estimated by this meta-analysis to a target effect size (Lipsey & Wilson, 2001). This allowed 

for an estimation of the number of unpublished studies with an effect size of zero that would be 

necessary to render the mean weighted effect size estimated by this meta-analysis not 

significantly different from zero. Although these estimates do not negate the file-drawer 

problem, they can improve the interpretation of the overall mean weighted Pearson r estimated 

by this meta-analysis.  



 

42 

 

To further investigate the file-drawer problem and the importance of sample size, a 

funnel plot was created. A funnel plot is a scatter plot of effect size by sample size and is useful 

for detecting bias in effect size related to sample size (Lipsey & Wilson, 2001). Studies with the 

largest sample sizes theoretically have effect sizes that most closely estimate the true effect size, 

whereas studies with smaller sample sizes are expected to fall relatively evenly above and below 

the mean effect size. A funnel plot is expected to appear symmetrical, and an asymmetrical 

funnel plot might indicate a publication bias (Lipsey & Wilson, 2001).  

Departures from Typical Meta-Analyses  

The present study departs from typical meta-analyses in several ways (Lipsey & Wilson, 

2001). One departure from typical meta-analyses is that that the present meta-analysis is not 

treatment-related, or a study of treatment effects. The present study attempted to determine if a 

relationship exists between somatization and trauma and if methodological variables and study 

differences are related to differences in effect size. Although meta-analyses have typically been 

used to study treatment effects, meta-analyses attempting to determine if a relationship exists are 

becoming more common (e.g., Afari et al., 2014; Arns, Conners, & Kraemer, 2011; Spek et al., 

2007). 

Another core difference between the present meta-analysis and typical meta-analyses 

concerns the importance of effect size heterogeneity. The present meta-analysis not only 

assumed that there is a significant relation of trauma and somatization, but that there is 

heterogeneity in the distribution of study effect sizes and that this variability in effect sizes is 

related to study characteristics. Meta-analyses are more frequently being used to determine not 

only if a relation exists between variables of interest, but also if there are methodological 
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variables and study characteristics that are significantly related to effect size (e.g. Afari et al., 

2014; Arns, Conners, & Kraemer, 2011; Spek et al., 2007).  

Typical meta-analyses weight studies using an inverse variance weight, which is the 

inverse of standard error (Lipsey & Wilson, 2001). Lipsey and Wilson (2001) note that although 

a straightforward approach would be to use a study’s sample size to weight its effect size, an 

inverse variance weight has been found to result in a more accurate estimation of effect size 

(Hedges, 1982; Lipsey & Wilson, 2001). Sample size is useful as a weight because as sample 

size increases, the sample will better represent the population from which the sample was drawn. 

The inverse variance weight, although heavily influenced by sample size, takes this a step 

further, typically by taking into account the sample variance or standard deviation. However, for 

this meta-analysis, the decision was made to use sample sizes to weight effect sizes. This 

decision was made, primarily, because the vast majority of the studies of interest failed to report 

standard errors or information necessary to calculate standard errors, so there was not sufficient 

information available to compute inverse variance weight. Even when relatively common 

statistical techniques were employed by a given study, there was a large amount of variability in 

the amount of information reported by studies; some studies failed to report even the most basic 

statistical information used in their analyses. I do not believe that weighting by inverse variance 

weight, which is perhaps a more ideal weight of effect size than sample size, would be worth 

discarding a large number of studies of interest. Furthermore, including only studies that provide 

sufficient information to compute inverse variance weight would restrict the range of 

methodological rigor of studies included in analysis. The primary reason for weighting studies by 

sample size rather than by inverse variance weight was to create a sample of studies that is 

representative of the literature on the relation of trauma and somatization.  
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Finally, typical meta-analyses analyze only one construct of interest (Lipsey & Wilson, 

2001). When more than one construct is of interest to a meta-analysis, there are three main 

options for dealing with multiple constructs: to aggregate between constructs, to treat these 

constructs as methodological variables that might be related to differences in effect size, or to 

conduct separate meta-analyses for each construct. Because the present study is a more 

comprehensive meta-analysis than most, a combination of these approaches was used to address 

the problem of multiple constructs. Although this meta-analysis investigates multiple constructs 

(e.g., fibromyalgia, chronic pain, chronic fatigue, nonepileptic seizures, etc.), each of these 

constructs is a different form of somatization. I believe that this shared somatization component 

renders nominally different constructs similar enough to aggregate. Furthermore, studies 

analyzing different constructs (e.g., studies analyzing chronic pain and studies analyzing chronic 

fatigue syndrome) were compared to one another to determine if their mean weighted effect sizes 

were significantly different. Essentially, this approach would allow for a series of smaller meta-

analyses to be carried out within each different construct related to somatization, as well as a 

general meta-analysis of all constructs related to somatization. Furthermore, analyses of other 

methodological variables of interest can be carried out among studies all investigating a specific 

type of somatization; for instance, the mean effect size of studies of fibromyalgia in children can 

be compared to the mean effect size of studies of fibromyalgia in adults.  

Afari et al. (2014) conducted a more traditional meta-analysis of the association of 

psychological trauma and functional somatic syndromes. This meta-analysis was published well 

after the present meta-analysis was underway, and differs from the present meta-analysis both in 

methodology and in aim. Afari et al. (2014) seem to have sought out studies of very high quality; 

for example, the authors note that they excluded studies with an inadequate description of the 
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functional somatic syndrome or the traumatic event. The present meta-analysis was intentionally 

inclusive in terms of different types of traumatic events and somatization phenomena, whereas 

Afari et al. (2014) seem to have investigated fewer different types of traumatic events and only 

functional somatic syndromes. Afari et al. (2014) excluded studies that focused on symptoms 

rather than full diagnoses. Similarly, whereas the present meta-analysis was also inclusive in 

terms of statistical techniques employed by studies, Afari et al. (2014) included only studies with 

control and comparison groups. Thus, the present meta-analysis was intentionally more lenient in 

study inclusion criteria in order to more fully analyze the existing literature on trauma and 

somatization, and to determine how different methodological characteristics impact the 

magnitude of the relation of trauma and somatization. However, despite these differences, the 

results of the present meta-analysis are generally consistent with the results of the meta-analysis 

by Afari et al. (2014), which found evidence for a positive association between trauma and 

functional somatic syndromes.  

Afari et al. (2014) also included PTSD as a proxy for trauma exposure, whereas the 

present study sought more direct measures of trauma exposure. PTSD was not used as a proxy 

for trauma exposure in the present meta-analysis because I sought to investigate the relation of 

somatization and trauma itself, rather than a proxy for trauma or the psychological consequences 

of trauma exposure. Including PTSD as a proxy for trauma exposure also would have allowed for 

individual differences in subjective definitions of trauma to greatly impact the traumatic events 

captured by this meta-analysis – that is, two people might have differing opinions on whether the 

same event was traumatic, as well as different reactions to that event. Finally, because I sought to 

investigate the degree to which studies verified trauma exposure, using PTSD as a proxy for 
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trauma exposure would have been difficult to code and would not have fit with this goal of the 

study. 
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Results 

Descriptive Statistics 

Methodological Characteristics. For the type of traumatic event, studies were grouped 

according to whether they investigated the relation of somatization to one or more than one type 

of traumatic event. Of the 244 studies, 76 studies investigated only one type of traumatic event, 

whereas 168 studies investigated multiple types of traumatic events. Of the studies investigating 

multiple types of traumatic events, 101 studies investigated multiple undifferentiated types of 

traumatic events – that is, they investigated multiple types of traumatic events using a single 

analysis (e.g., using a trauma checklist sum score derived from multiple types of traumatic 

events to predict somatization). The remaining studies investigating multiple types of traumatic 

events were 67 studies investigating multiple differentiated types of traumatic events – that is, 

they investigated multiple distinct types of traumatic events and reported a separate and codable 

result for each type. Study-level frequencies and effect sizes for different types of traumatic 

events can be found in Table 5. For the 76 studies investigating only one type of traumatic event, 

47 studies investigated rape or sexual assault and no more than 7 studies investigated any other 

single type of traumatic event.  

Results from all studies investigating multiple types of traumatic events or multiple types 

of somatization using multiple distinct and codable results were also disaggregated to provide 

descriptive results. Across all 244 studies, 471 distinctly codable analyses were reported. The 

following descriptive statistics are best thought of as the number of effects or analyses involving 

these types of traumatic events across all studies. Table 6 contains effect-level frequencies and 

effect sizes for different types of traumatic events. At the effect level, 115 analyses investigated 

rape or sexual assault, and of the other analyses investigating any other single type of traumatic 
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event, only physical abuse and emotional/psychological abuse were investigated by more than 15 

analyses. There were 188 analyses investigating multiple undifferentiated types of traumatic 

events (e.g., using a trauma checklist score sum score derived from multiple types of traumatic 

events to predict somatization). Interestingly, although there is a general belief that trauma leads 

to somatization, the results for this sample suggest that the number of studies and analyses 

investigating any specific type of traumatic event was relatively low. 

The reporting source for trauma exposure (Table 7) was self-report in 91% of studies. 

The specific type of instrument for assessing trauma exposure (Table 8) was a questionnaire in 

62% of all studies and an in-person interview in 27% of all studies. The vast majority of studies 

did not specify whether the traumatic events were single, acute events, as opposed to multiple 

events or repeated exposure to trauma, or assessed traumas of each nature and did not distinguish 

between them (Table 9). In almost 75% of all studies, the trauma measurement scale (Table 10) 

was a group comparison (i.e., they compared the somatization experienced by a trauma-exposed 

group and unexposed controls), whereas only a small number of studies related continuous 

trauma exposure scores to some measure of somatization. 

The way in which study authors described somatization was coded. Of the 244 studies, 

221 studies investigated only one type of somatization, whereas 23 studies investigated more 

than one type of somatization. Of the studies investigating multiple types of somatization, 7 

studies investigated multiple undifferentiated types of somatization – that is, they investigated 

multiple types of somatization using a single analysis (e.g., using trauma score to predict the 

score of a questionnaire that queried about multiple types of somatization). There were 16 

studies investigating multiple differentiated types of somatization – that is, they reported on 

multiple types of somatization using multiple distinct and codable results. Study-level 
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frequencies and effect sizes for different types of somatization can be found in Table 11. For the 

221 studies investigating only one type of somatization, the type of somatization was most 

frequently referred to as “somatization” (24.59% of all studies) or “pain” (16.80% of all studies) 

by the authors. 

Results from all studies investigating multiple types of traumatic events or multiple types 

of somatization using multiple distinct and codable results were disaggregated to provide 

descriptive results. Across all 244 studies, 471 distinctly codable analyses were reported. The 

following descriptive statistics are best thought of as the number of effects or analyses involving 

these types of somatization across all studies. Effect-level frequencies and effect sizes for 

different types of somatization (as described by the authors) can be found in Table 12. At the 

effect level, the type of somatization was most frequently referred to as “somatization” (21.02% 

of all effects) or “pain” (19.96% of all effects) by the authors. 17 analyses (3.61% of all effects) 

investigated multiple undifferentiated types of somatization (e.g., using trauma score to predict 

the score of a questionnaire that queried about multiple types of somatization). 

Over half of all studies operationalized the various somatization phenomena (Table 13) 

using general physical symptoms and did not distinguish between medically explained and 

medically unexplained symptoms. 62% of studies relied on self-report alone to assess various 

somatization phenomena (Table 14). In terms of somatization measurement scale (Table 15), 

55% of the studies compared the trauma experienced by a somatizing group and non-somatizing 

controls, whereas 45% of the studies related continuous somatization scores to some measure of 

trauma exposure. 

 These results are relatively consistent with my initial impression of the methodological 

characteristics and problems in the existing literature. As predicted by hypothesis 1, somatization 
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was most often self-reported, and over half of all studies operationalized the various somatization 

phenomena on the basis of general physical symptoms with no requirement or verification that 

those symptoms lacked a medical explanation. Hypothesis 1 was also supported by the 

overwhelming reliance on self-reported trauma exposure, most often by questionnaire or in-

person interview. Studies also very rarely specified the nature of trauma exposure, and rarely 

even distinguished between acute exposure to a single traumatic event and multiple or 

continuous exposure to trauma. This made it difficult to directly investigate a dose-response 

relationship between trauma and somatization. 

Participant Characteristics. Participants’ ages at the time of their trauma exposure can 

be found in Table 16. Participants were all children (<18 years-old) at the time of their trauma 

exposure in 35% of studies, and all adults (≥ 18 years-old)  at the time of their trauma exposure 

in 7% of studies. In over half of all studies, the age at which participants experienced trauma was 

unspecified, or study assessments included both childhood and adulthood trauma. In nearly 80% 

of studies, participants were adults at both the time they reported trauma (Table 17) and at the 

time they reported somatization (Table 18). Participants were likely U.S. citizens in slightly more 

than half the studies (Table 19). The range of participants was unrestricted in 75% of studies 

(Table 20).  

Study Characteristics. Year of publication for different studies ranged from 1976 to 

2012. 1 article (0.41%) was published in the 1970s, 5 articles (2.05%) were published in the 

1980s, 72 articles (29.51%) were published in the 1990s, 125 articles (51.23%) were published in 

the 2000s, and 41 articles (16.80%) were published in the 2010s. Sample sizes ranged from 10 to 

11,419. There were 80 studies (32.79%) with a sample size less than 100, 107 studies (43.85%) 
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with a sample size between 100 and 500, 30 studies (12.30%) with a sample size between 500 

and 999, and 27 studies (11.07%) with a sample size greater than 1,000.  

Almost all studies (94.26%) were retrospective with no longitudinally repeated measures 

(Table 21).  Only 14 studies (5.74%) included some sort of prospective or longitudinal 

measurement – of these, 10 studies (4.10%) were primarily retrospective but included some 

repeated longitudinal measures, and only 4 studies (1.64%) were truly prospective (e.g., 

somatization was measured both before and after trauma exposure). In terms of article type 

(Table 22), 208 studies were journal articles and 36 studies were dissertations obtained through 

ProQuest. 68% of articles were from U.S. journals (Table 23). In terms of a discussion of study 

validity (Table 24), only 32% of studies discussed the possibility that the strength of the relation 

of trauma and somatization may have been inflated by methodological factors or decisions.  

The impressions of the literature that arose in my informal review of the literature were 

generally supported by descriptive statistics for study characteristics derived from my systematic 

coding of the sampled studies. As predicted by hypothesis 1, the vast majority of studies were 

retrospective, and studies rarely included longitudinal measures. Only approximately one third of 

studies discussed the possibility that methodological factors or decisions may have inflated the 

size of the relation of trauma and somatization. In other words, although biasing factors could 

have affected results due to study characteristics, creating alternative interpretations for the 

relation of trauma and somatization, explicit recognition of this was low. 

Results Related to Effect Size Magnitude  

 Hypotheses 2 and 3. Table 25 contains results related to hypotheses 2 and 3, including Q 

statistics and mean weighted effect sizes. As hypothesized, the mean weighted effect size was 

significant and its confidence interval did not include zero. When multiple results were 
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aggregated to produce a single effect size per study, the mean weighted Pearson r of .169 was 

significant at α < .05 and suggested a small effect for the overall relation of trauma and 

somatization. When each effect was analyzed separately, the mean weighted Pearson r of .161 

was significant and again indicated a small association between trauma and somatization. 

Orwin’s approach to the fail-safe N (Table 26) suggested that a large number of unpublished 

studies with non-significant results for the relation of trauma and somatization would be required 

to significantly reduce these effect sizes – for instance, approximately 789 studies with an effect 

size of zero would be required to reduce the mean weighted Pearson r of .169 to an r of .04. 

Additionally, the Q statistic tests of homogeneity suggested that there was significant 

heterogeneity in effect sizes at both the study level and the effect level (Table 25). When not 

otherwise specified, all hypothesis testing reported below was conducted using aggregated 

results. 

Hypothesis 4 – Methodological Predictions. Hypothesis 4 consisted of a number of 

predictions regarding the ways in which methodology would be related to the effect size for the 

relation of trauma and somatization. When multiple groups were compared, effect sizes were 

considered significantly different from one another when their 95% confidence intervals did not 

overlap. Furthermore, the variability explained by a given methodological variable (QB) was 

estimated, and a significant QB suggests that group differences in effect size were significantly 

related to the methodological variable being tested. Table 27 contains results related to the 

predictions in hypothesis 4, including Q statistics and mean weighted effect sizes for groups of 

studies with different methodological characteristics. 

Hypothesis 4a. Contrary to predictions, overlapping confidence intervals suggested that 

there was no significant difference between the mean weighted effect sizes of the 240 
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retrospective studies and the 4 truly prospective studies. The QB statistic suggested that this study 

characteristic was not related to the difference in mean weighted effect sizes. However, because 

there were only 4 studies with truly prospective designs, studies with any longitudinal measures 

were compared to studies with no longitudinal measures to further investigate the effects of study 

design. This comparison suggested that the 230 studies with cross-sectional and retrospective 

designs (r = .183) had a significantly larger mean weighted effect size than the 14 studies with 

longitudinal designs (r = 113). The effect sizes for both groups of studies fell between the values 

typically interpreted as small (r ≤ .10) and medium (r = .25) effects (Cohen 1977 and Cohen 

1988, as cited in Lipsey & Wilson, 2001), but suggest a relatively small relation of trauma and 

somatization. The QB statistic suggested that this study characteristic was related to differences 

in effect size. The influence of study design and the timing of assessments of trauma and 

somatization on effect size estimates should be further investigated. 

Hypothesis 4b. As hypothesized, a significantly larger mean weighted effect size was 

found in studies where adult participants reported childhood traumatic experiences (r =.195) than 

in studies with more contemporaneous reporting of traumatic events (r = .163), although the 

effect sizes for both groups of studies indicated a small association between trauma and 

somatization. The QB statistic indicated that this methodological characteristic was related to the 

difference in mean weighted effect sizes.  

Hypothesis 4c. Contrary to predictions, a significantly smaller mean weighted effect size 

was found in studies that assessed somatization via self-report (r = .163) than in studies assessing 

somatization using other methods (r = .206). However, both groups of studies indicated a small 

effect size for the relation of trauma and somatization. The QB statistic suggested that this 

methodological characteristic was related to the difference in mean weighted effect sizes.  
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Hypothesis 4d. As predicted, a significantly larger mean weighted effect size was found 

in studies that operationalized somatization as general physical symptoms and made no attempt 

to ensure that the reported symptoms were medically unexplained (r = .195) than in studies with 

more strict operationalizations of somatization (r = .142). Both groups of studies produced a 

small effect for the relation of trauma and somatization. The QB statistic suggested that this 

methodological characteristic was related to the difference in mean weighted effect sizes. 

Hypothesis 4e. As hypothesized, a significantly larger mean weighted effect size was 

found in studies with self-reported trauma (r = .185) than in studies assessing traumatic events 

by other methods (r = .110). Both groups of studies suggested a small effect size for the relation 

of trauma and somatization. The QB statistic suggested that this methodological characteristic 

was related to the difference in mean weighted effect sizes.  

Hypothesis 4f. Contrary to predictions, a significantly smaller mean weighted effect size 

was found in studies assessing trauma with a questionnaire (r = .151) than in studies assessing 

trauma with any other method (r = .192). However, both groups of studies produced small effect 

sizes. The QB statistic suggested that this methodological characteristic was related to the 

difference in mean weighted effect sizes.  

Hypothesis 4g. As hypothesized, a significantly larger mean weighted effect size was 

found in studies that did not discuss the validity of their results and the possibility of over-

reporting (r = .202) than in studies that did discuss these issues (r = .135). Both groups of studies 

again produced effect sizes that indicated a small association between trauma and somatization. 

The QB statistic suggested that this study characteristic was related to difference in the mean 

weighted effect sizes. 

Year, Sample Size, and Effect Size 
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 A number of simple correlational analyses were conducted to determine how study year 

of publication, sample size, and effect size were related to one another. There was a non-

significant correlation between year and the un-weighted and un-transformed study effect sizes (r 

= -.032, p = .62). However, the correlation between year and sample size (r = .200, p < .05) 

indicates that more recent studies had larger sample sizes. Therefore, the significant correlation 

between year and weighted effect size (r = .175, p < .05)  likely reflects the weighting system – 

because sample size was used to weight studies, more recent studies, which tended to be larger, 

were often weighted more heavily. Overall, the correlation between sample size and un-weighted 

and un-transformed study effect sizes (r = -.068, p = .29) indicated that there was no significant 

association between sample size and effect sizes before the weights were assigned.  

To further investigate differences in effect size among larger and smaller studies, mean 

weighted effect sizes were compared using an arbitrary cut point of 1,000 participants. When the 

27 studies with a sample size greater than 1,000 were compared to the 217 studies with a sample 

size less than 1,000, the smaller studies had a significantly larger mean weighted effect size of r 

= .212 (95% confidence interval = .203 to .220) than the larger studies’ mean weighted effect 

size of r = .145 (95% confidence interval = .138 to .152). Overall, this suggests that the study 

outliers with very large sample sizes slightly lowered the overall mean weighted effect size, 

which is desirable because we would theoretically expect a sample to better represent the 

population from which the sample was drawn as sample size increases. Therefore, we would 

expect that the “true” effect size for the relation of trauma and somatization is closer to the 

slightly smaller effect size associated with studies with larger sample sizes. From my review of 

the literature, these larger studies were often conducted in countries with socialized medicine, 

which means that the researchers often had access to electronic medical records. It is also likely 
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that these large studies were not primarily interested in the relation of trauma and somatization, 

so researchers may have been less worried about their studies remaining unpublished due to 

small or null effects for this relation.   

A funnel plot (Figure 7) of study sample size by un-weighted, un-transformed study 

Pearson r values is asymmetrical. The funnel plot has few Pearson r values below zero, which 

suggests that the existing literature may be biased against non-significant results and results 

suggesting a negative association between trauma and somatization. Overall, these results 

suggest that the literature is biased toward publishing studies showing a positive association 

between trauma and somatization; however, the strength of this association decreases as sample 

size increases. Because there may have been a large number of non-significant results for the 

relation of trauma and somatization (as assessed by screening measures) that were not reported 

by the existing literature, the extent of this bias is impossible to determine with any certainty. 

Exploratory Analyses 

A number of exploratory analyses were conducted. No specific hypotheses were made for 

these analyses, which investigated other ways in which methodology was related to the effect 

size for the relation of trauma and somatization. Table 28 contains results related to these 

exploratory analyses, including Q statistics and mean weighted effect sizes for groups of studies 

with different methodological characteristics. First, a significantly larger mean weighted effect 

size was found in dissertations (r = .231) than in non-dissertation journal articles (r = .167). The 

effect size for dissertations approached a medium effect. The QB statistic suggested that this 

study characteristic was related to the difference in mean weighted effect sizes. 

Overlapping confidence intervals suggested that there was no significant difference in the 

mean weighted effect sizes of studies that compared traumatized groups to un-traumatized 
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control groups and studies that used a continuous trauma score. However, the QB statistic 

suggested that this methodological characteristic was related to the difference in mean weighted 

effect sizes. A significantly smaller mean weighted effect size was found in studies that 

compared somatizing groups to non-somatizing control groups (r = .161) than in studies using a 

continuous somatization score (r = .196). However, both groups of studies suggested a small 

effect size for the relation of trauma and somatization. The QB statistic suggested that this 

methodological characteristic was related to the difference in mean weighted effect sizes. 

Overlapping confidence intervals suggested that there were no significant differences in 

the mean weighted effect sizes of studies with U.S. participants and studies with non-U.S. 

participants. However, the QB statistic suggested that this participant characteristic was related to 

the difference in mean weighted effect sizes. A significantly larger mean weighted effect size 

was found in studies from U.S. journals (r = .180) than from studies in non-U.S. journals (r = 

.151), although the effect sizes or both groups of studies fell in the small range of effects. The QB 

statistic suggested that this study characteristic was related to the difference in mean weighted 

effect sizes. 

Overlapping confidence intervals suggested that there was no significant difference 

between the mean weighted effect sizes of studies investigating childhood traumatic events (r = 

.150) and studies investigating traumatic events that occurred in adulthood (r = .158). However, 

studies investigating traumatic events that occurred in a mix of children and adults, or that did 

not specify participant ages at the time the traumatic event occurred, had a significantly larger 

mean weighted effect size (r = .189) than the other groups of studies. All three groups of studies 

suggested a small effect size for the relation of trauma and somatization. The QB statistic 



 

58 

 

suggested that this participant characteristic was related to the difference in mean weighted effect 

sizes. 

A larger mean weighted effect size was found in studies with a restricted range of 

participants (r = .198) than in studies that did not have a restricted range of participants (r = 

.164). Both groups of studies produced small effect sizes. The QB statistic suggested that this 

study characteristic was related to the difference in mean weighted effect sizes. 

For the aggregated results, overlapping confidence intervals suggested that there were no 

significant differences between the mean weighted effect sizes of studies reporting differentiated 

results for multiple types of traumatic events (r = .158) and studies reporting undifferentiated 

results for multiple types of traumatic events (r = .162). However, studies investigating a single 

traumatic event had a significantly larger mean weighted effect size (r = .181) than the other 

groups of studies. The effect sizes for all three groups of studies suggested a small relation of 

trauma and somatization. The QB statistic suggested that this methodological characteristic was 

related to the difference in mean weighted effect sizes. Multiple differentiated results were then 

disaggregated, and effects related to a single type of traumatic event were compared to effects 

related to multiple undifferentiated types of traumatic events. When comparing disaggregated 

results, effects related to a single type of traumatic event had a significantly weaker mean 

weighted effect size (r = .156) than effects related to multiple undifferentiated types of traumatic 

events (r = .176). The QB statistic suggested that this methodological characteristic was related to 

the difference in mean weighted effect sizes. The significant difference between the effect sizes 

of effects related to a single traumatic event and effects related to multiple undifferentiated types 

of traumatic events may indicate that the relation of trauma and somatization is inflated when the 

definition of trauma is left loosely defined, or when a trauma checklist is used. 
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For the aggregated results, overlapping confidence intervals suggested that there was no 

significant difference between the mean weighted effect sizes of studies investigating a single 

type of somatization (r = .164) and studies reporting undifferentiated results for multiple types of 

somatization (r = .166). However, studies reporting differentiated results for multiple types of 

somatization had a significantly larger mean weighted effect size than the other groups of studies 

(r = .226) and approached a medium effect. The QB statistic suggested that this methodological 

characteristic was related to the difference in mean weighted effect sizes. Multiple differentiated 

results were then disaggregated, and effects related to a single type of somatization were 

compared to effects related to multiple undifferentiated types of somatization. When comparing 

disaggregated results, overlapping confidence intervals suggested that there was no significant 

difference between the effect sizes of effects related to a single type of somatization and effects 

related to multiple undifferentiated types of somatization. The QB statistic suggested that this 

methodological characteristic was related to the difference in mean weighted effect sizes. 

Effect sizes for studies analyzing different types of traumatic events or different types of 

somatization were estimated, although I made no specific predictions for effect sizes related to 

specific types of trauma or somatization. For the aggregated results (Table 5), 88.1% of studies 

investigated either multiple traumatic events (differentiated or undifferentiated) or rape/sexual 

assault. The effect sizes for these traumatic events were all in the small range (ranging from r = 

.158 for multiple differentiated to r = .187 for rape/sexual assault). No other type of traumatic 

event accounted for more than 2.87% of studies. However, of the types of traumatic events that 

were less frequently investigated, effect sizes varied widely (ranging from r = .013 to .407), and 

are difficult to interpret with confidence given the small number of studies investigating each 

type of traumatic event. Effect size results at the analysis level for disaggregated results (Table 6) 
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were relatively similar to those at the study level. At the effect level, 64.34% of analyses 

investigated either multiple undifferentiated traumatic events or rape/sexual assault, and at this 

level there was a slightly more even representation of different types of traumatic events. For 

types of traumatic events investigated by more than 10 analyses, physical neglect and 

secondary/witnessing trauma were least strongly related to somatization (r = .052 and r = .066, 

respectively). Most other types of traumatic events investigated by more than 10 analyses had a 

small effect size (ranging from r = .142 to .190). Notably, studies on natural or man-made 

disasters, which were often verified through methods other than self-report (e.g., location data), 

were still associated with a small effect for the relation of trauma and somatization (r = .147 and 

r = .142, respectively).  

 For aggregated results related to different types of somatization (Table 11), effect sizes 

ranged from r = .067 for chronic fatigue to r = .400 for nonepileptic seizures. Compared to the 

aggregated results related to different types of somatization, there was a more even 

representation of different types of traumatic events, although studies most commonly described 

the type of somatization they investigated as “somatization” (24.59% of all studies) or “pain” 

(16.80% of studies). At the study level, there was a great deal of variation in effect size, with 

several small effect sizes (e.g., r = .075 for fibromyalgia) and several effect sizes closer to a 

medium effect (e.g., r = .225 for somatization). Nonepileptic seizures had the largest effect size 

of all different types of somatization. Because nonepileptic seizures were most commonly 

diagnosed through EEG monitoring, the large effect size for studies investigating only 

nonepileptic seizures (and no other type of somatization in the same study) may reflect a 

researcher bias toward finding a significant relation of trauma and somatization. This is 

supported by the difference in aggregated and disaggregated results for nonepileptic seizures. 
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Nonepileptic seizures were associated with a much smaller effect size at the disaggregated level 

(r = .292) than at the aggregated level (r = .400). One interpretation of this difference in effect 

sizes is that researchers who were specifically interested in the relation of trauma and 

nonepileptic seizures were biased toward finding the relation to be significant, whereas 

researchers who investigated nonepileptic seizures as well as other types of somatization may 

have been less invested in finding a significant relation of trauma and somatization.   
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Discussion 

Frequencies and Descriptives 

Frequencies and descriptive statistics paint an interesting portrait of the existing literature 

that examines the relation of trauma and somatization. In more than 90% of studies, trauma was 

assessed using self-report alone, and questionnaires and interviews together accounted for 

approximately 90% of trauma assessment methods. These results suggest that trauma reports 

were essentially taken at face value – trauma reporting was often retrospective and was rarely 

verified beyond participant self-report. In most studies, trauma-exposed groups were compared 

to unexposed groups, and continuous trauma exposure scores were used in only one quarter of 

studies. This makes it difficult to determine if there is a cumulative or incremental effect of 

trauma on somatization. Furthermore, the effects of multiple types of traumatic events were often 

investigated using a single analysis, making it difficult to determine if different types of 

traumatic events are more or less related to somatization phenomena. The wide variation in the 

number of studies investigating different types of traumatic events (n ranged from 1 to 101 for 

aggregated results) and in effect sizes for different types of traumatic events (ranging from r = 

.013 to r = .407 for aggregated results) further complicates the interpretation of results related to 

different types of traumatic events.  

Studies most frequently described physical symptoms of interest as “somatization,” but 

the various somatization phenomena were most commonly operationalized by asking participants 

to report the number of physical symptoms, with no requirement that those symptoms lacked a 

medical explanation in over half of all studies. This suggests that a strict definition or 

operationalization is rarely applied, and that study descriptions of somatization phenomena often 

differed from their operationalizations, particularly when somatization was assessed by a 
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screening measure – for example, studies often asked participants to report symptoms that might 

have had medical explanations, but still described this as “somatization.” It should be noted that 

there are data indicating that such screening measures are predictive of somatization; however, in 

this particular application, where true illness and injury from trauma or trauma-related stress are 

a possibility, their use is more problematic. Similar to trauma reporting, somatization was most 

commonly assessed by self-report. An overwhelming majority of studies were retrospective and 

included no longitudinal or repeated measures. These results suggest that there are very few 

rigorous studies of the relation of trauma and somatization. 

Overall, this meta-analysis suggests that the literature on the relation of trauma and 

somatization is dominated by weak methodologies, with very little recognition of those 

weaknesses. Trauma was overwhelmingly self-reported, and somatization was most frequently 

self-reported and operationalized as physical symptoms that might or might not have a medical 

explanation. Add to these findings the fact that nearly 95% of studies were retrospective, and it 

becomes clear that the existing literature on trauma and somatization is very susceptible to 

overestimating the relation of trauma and somatization due to poor recall, a response bias, or 

poor operationalization of trauma and/or somatization.  

Hypothesis Testing 

A number of broad conclusions can be drawn from the results of this meta-analysis. 

Overall, the association between trauma and somatization was significant and positive. Studies 

almost always found that the experience of trauma was related to indicators of some type of 

somatization. This association is likely not due to a publication bias alone – Orwin’s approach to 

the failsafe N suggested that a very large number of studies would be required to greatly reduce 

the strength of the relation of trauma and somatization, or to render that relation non-significant 
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altogether. However, studies that are not primarily interested in somatization but used a 

screening measure (such as the SCL-90) to assess somatization may be more likely to only make 

note of the relation of trauma and somatization when these analyses are significant. Therefore, 

there may in fact be a large number of studies that found, but failed to report, a non-significant 

relation of trauma and somatization, particularly when assessed by a screening measure. Overall, 

there is strong evidence that a publication bias against studies finding a non-significant or 

negative association between trauma and somatization likely results in an overestimation of the 

strength of the relation of trauma and somatization, even though the extent of this overestimation 

is unknown.  

The present meta-analysis found a number of method factors in the published literature 

that were related to differences in effect size. This meta-analysis consistently found low to 

moderate effect sizes for the relation of trauma to somatization. Interestingly, methodological 

variables typically only accounted for a small difference in estimated effect sizes, and most 

effect size estimates indicated a small effect for the relation of trauma and somatization. 

Nevertheless, weaker methodologies and more subjective operationalizations were consistently 

related to higher estimates of the relation of trauma and somatization (although there were a few 

notable exceptions to this trend), whereas stronger methodologies and more strict 

operationalizations were related to lower estimates.   

As hypothesized, there was a significant association between trauma and somatization. 

When multiple results were reported, they were weighted by sample size and averaged to 

produce a single effect size per study, and the overall correlation between trauma and 

somatization using these averaged results was .169, which was significantly different from zero 

at p < .05. This held true when multiple results were disaggregated, weighted by sample size, and 
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analyzed separately – the correlation of .161 was significantly different from zero at p < .05. 

These results suggest that there was a small association between traumatic events and different 

somatization phenomena. Even when different groups of studies were selected based on 

methodological characteristics and analyzed separately, most correlations suggested a significant 

and positive association between trauma and somatization. Although there were some low and 

high outliers in effect size, most correlations ranged from .10 to .20, suggesting a relatively small 

association.  

As predicted, the significant Q statistic for the total sample of studies suggested that there 

was significant heterogeneity in the reported effect sizes for the relation of trauma and 

somatization. The Q statistic was significant when multiple results for a single study were 

weighted by sample size and averaged to produce a single effect size per study, and remained 

significant when multiple results were disaggregated, weighted by sample size, and analyzed 

separately. Furthermore, there is a great deal of evidence that methodological, participant, and 

study characteristics were related to the variability in effect sizes. Unless otherwise specified, all 

group comparisons described below were conducted using the mean weighted Pearson r values 

derived from weighting multiple results by sample size and averaging to produce a single, 

weighted effect size per study. 

 The lack of access to unpublished studies, which might contain non-significant results for 

the association between trauma and somatization, is concerning. However, Orwin’s approach to 

the fail-safe N suggests that a very large number of studies would be required to significantly 

reduce, or render non-significant, the overall effect size estimated by this meta-analysis. Even 

with this being the case, there is evidence of a publication bias – the funnel plot suggests that 

there are few published studies that found a non-significant or negative relation of trauma and 
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somatization. Because non-significant and negative effect sizes for the relation of trauma and 

somatization would be expected based on the assumption that the effect sizes should be 

distributed systematically around the mean effect size (Lipsey & Wilson, 2001), this suggests 

that these results are systematically excluded from the existing literature. 

Due to the low number of studies that were not purely cross-sectional and/or 

retrospective in nature, two different comparisons were used to compare different study designs. 

First, the 230 purely cross-sectional or retrospective studies had a significantly larger effect size 

than the 14 studies with any longitudinal measures. This methodological characteristic was 

related to one of the larger group differences in effect size for the relation of trauma and 

somatization – although both effect sizes suggest a relatively small effect, the cross-sectional and 

retrospective studies approached a medium effect, whereas the studies with any longitudinal 

measure suggested only a small effect. Second, the 240 retrospective studies had a larger effect 

size than the 4 prospective studies, but this difference was not significant and the QB was also 

non-significant. Overall, these results provide mixed support for the hypothesis that the lack of 

longitudinal and prospective studies and measures in the existing literature on the relation of 

trauma and somatization results in an overestimation of this relation. These results should be 

interpreted with caution due to the small number of studies with prospective and longitudinal 

designs – in particular, the comparison involving only prospective studies should be interpreted 

with great caution. Although this difference was non-significant, the larger effect size for 

retrospective than prospective studies suggests a trend in the expected direction, and this 

difference might have been significant if there had been more prospective studies, which likely 

would have resulted in a smaller 95% confidence interval. Furthermore, the effect size of studies 

with any longitudinal measures was significantly smaller than the effect size of studies with only 
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cross-sectional or retrospective measures, providing some support for the hypothesis that studies 

with only cross-sectional and retrospective measures are susceptible to overestimation of the 

relation of trauma and somatization due to the influence of state and trait biases and effects.  

As expected, studies in which adults were asked to report childhood traumatic 

experiences had a significantly larger effect size than studies that likely involved more 

contemporaneous reporting of traumatic events. It may be the case that adults had more 

psychological resources with which to confront traumatic memories, rendering them more 

willing or able to report on childhood trauma. However, this result also provides further support 

for the concern that retrospective reporting of traumatic events, and particularly retrospective 

recall after a (potentially) large number of years, can contribute to an overestimation of the 

relation of trauma and somatization. Because the literature on trauma and somatization 

frequently involves adults reporting childhood traumas, and very often involves retrospective 

recall of some sort, these results suggest that a reporting bias or some other third variable may be 

inflating the relation of trauma and somatization when these methods are employed. 

Surprisingly, studies in which somatization was assessed by self-report of symptoms had 

a significantly smaller effect size than studies involving any other type of reporting of 

somatization. One possible explanation for this finding is that studies that assessed somatization 

using methods other than self-report often involved more serious or numerous somatization 

symptoms – often, these studies involved participants who met full criteria for a somatization-

related diagnosis, as assessed by a medical record or a physician. This might also reflect 

participants being unwilling to directly admit that their medical problems are psychological, or 

lack a medical explanation. If participants were directly asked to report medically unexplained 

symptoms, or had the sense that researchers or medical professionals suspected a psychological 
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component to their symptoms, they may have been less likely to report those symptoms. 

Alternatively, it may also reflect a researcher bias – researchers who verified somatization 

beyond self-report may have been more invested in providing evidence for a significant and 

positive relation of trauma and somatization. To more fully investigate the effect of self-reported 

somatization on the relation of trauma and somatization, a study might compare the effect sizes 

for this relation when derived from participant ratings compared to other (e.g., physician) ratings 

of somatization. 

Studies that operationalized various somatization phenomena as the number of physical 

symptoms, with no requirement that those symptoms lacked a medical explanation, had a 

significantly larger effect size than studies using any other operationalization. This finding 

supports the hypothesis that more inclusive and less strict operationalizations of somatization 

result in an inflated estimate of the relation of trauma and somatization. Furthermore, the use of 

this sort of subjective operationalization of somatization allows for many different factors and 

biases (or other explanations for significant findings; Figures 2-6) to impact estimates of the 

relation of trauma and somatization – factors including negative memory bias and an affinity for 

the victim or sick role, among others. These findings further underscore the importance of an 

awareness and understanding of the implications of specific measures of somatization when 

evaluating studies of the relation of trauma and somatization. 

As predicted, the 223 studies that assessed trauma exposure using some self-report 

method alone had a significantly larger effect size than the 21 studies that assessed trauma 

exposure using any other reporting source. This comparison produced a relatively large 

difference in effect sizes – self-reported trauma produced an effect toward the higher end of the 

range of small effects, whereas other assessments estimated a negligible association between 



 

69 

 

trauma and somatization. Although these results should be interpreted with some caution due to 

the small sample size of studies assessing trauma exposure using a method other than self-report, 

they suggest that self-reported trauma is associated with a larger effect size for the relation of 

trauma and somatization. These results also suggest that, whenever possible, trauma should be 

assessed using multiple reporting sources. 

 Types of instruments and measures of trauma reporting were compared. Surprisingly, 

studies that assessed trauma using a questionnaire had a significantly smaller effect size than 

studies assessing trauma exposure using any other method, such as an interview or with record or 

location data. This is particularly surprising given that studies using some type of self-report 

method for trauma assessment had a significantly larger effect size than any other method of 

trauma assessment. Although approximately 60% of trauma assessments were questionnaires and 

approximately 30% of trauma assessments were interviews, interviews had a significantly larger 

effect size than questionnaires (Table 8) and seem to have driven this finding. The larger effect 

size of studies using an interview to assess trauma may also reflect a researcher bias to find an 

effect – interviewers may have rated traumatic events as more common or more impactful than 

the participants themselves would have. Furthermore, based on my review of the literature, it 

seems that more severe traumatic events (e.g., rape or exposure to a natural disaster) were often 

among the traumas assessed using a method other than a questionnaire. This may partially 

account for the surprising finding that the relation of trauma and somatization was larger when 

trauma was assessed using a method other than questionnaire. 

 As expected, studies that discussed the validity of their results, and specifically that the 

relation of trauma and somatization may have been overestimated, had a significantly smaller 

effect size than studies that did not discuss this possibility. There was a relatively large 
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difference between the effect sizes produced by these two groups of studies. One might have 

expected the opposite pattern of results – that authors who found a larger effect size would have 

been more likely to address the possibility of an inflated effect size. One interpretation of these 

results is that authors who recognize the influence of methodology may be more likely to take 

steps to use more strict criteria for, and assessments of, trauma and somatization, or otherwise 

account for the possible influence of methodology. Consistently, a slightly higher percentage of 

studies that did not discuss the validity of their results used methods associated with higher effect 

sizes – for example, there were differences in the use of a cross sectional design (96% of studies 

that did not discuss the validity of their results vs. 91% of studies that did discuss the validity of 

their results), adult reporting of childhood trauma (54% vs. 31%, respectively), operationalizing 

somatization as the number of general physical symptoms (60% vs. 51%, respectively), and 

assessment of trauma other than self-report (39% vs. 35%, respectively). This variable may also 

act as a proxy for an investigator bias for or against the existence of a relationship between 

trauma and somatization.  

Exploratory Analyses 

 Exploratory analyses provided further information on methodological influences on 

effect size. Dissertations had a significantly larger effect size, which bordered on a medium 

effect, than journal articles, which produced a small effect size. This may indicate that the 

insistence of rigor from peer reviewers reduced spurious reports of large effect sizes. 

Dissertations were not formally published in their entirety and may have included methods and 

assessments of trauma and somatization that were less acceptable in the published literature. 

There was a small but significant difference in the effect sizes of studies comparing 

somatizing groups to non-somatizing controls and studies using continuous somatization scores. 
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Because studies using continuous somatization scores had a larger effect size, this may reflect a 

dose-response relationship between trauma and somatization that was not captured by studies 

that used a categorical somatization variable. This difference may also reflect other 

methodological characteristics related to rigor – for instance, operationalizing somatization based 

on number of symptoms as opposed to a full diagnosis. Studies comparing trauma-exposed 

groups to un-traumatized control groups did not significantly differ in effect size from studies 

using continuous trauma scores. However, the confidence interval of studies that used continuous 

trauma scores barely overlapped with the confidence interval of studies that represented trauma 

categorically, and studies with a continuous trauma score had a larger mean effect size, 

suggesting a trend in the direction that would be expected if there is a dose-response relationship 

between trauma and somatization. Furthermore, studies that compared trauma-exposed groups to 

unexposed controls often investigated traumatic events that were very serious in nature (e.g., 

disaster exposure), and this difference may have masked what might otherwise have been a 

significant difference and further evidence for a dose-response relationship. Although the vast 

majority of studies did not specify the nature of traumatic events (Table 9), studies investigating 

exposure to a single, acute traumatic event were associated with a smaller effect size than studies 

investigating multiple or continuous exposure to trauma. Overlapping confidence intervals 

suggests that this difference was not significant at the p < .05 level, but these results do suggest a 

trend in the direction that would be expected if there is a dose-response relationship between 

trauma and somatization. The possibility of a dose-response relationship between trauma and 

somatization should be further investigating in subsequent studies.  

Studies with U.S. participants did not significantly differ in effect size from studies with 

non-U.S. participants. However, studies in U.S. journals had a significantly larger effect size 
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than studies in non-U.S. journals. This may reflect different standards of publication in U.S. and 

non-U.S. journals, as studies with less impressive results were more likely to have been 

published in non-U.S. journals than in U.S. journals.   

Studies investigating trauma that may have occurred in either childhood or adulthood had 

a significantly larger effect size than studies where the trauma clearly occurred in either 

childhood or adulthood, which did not significantly differ from one another. Studies 

investigating trauma that could have occurred in either childhood or adulthood often had a mix 

of children and adults as participants and/or employed a lifetime checklist of traumatic events, 

which may have resulted in greater variation in trauma exposure and a higher association 

between trauma and somatization. Alternatively, many studies simply did not specify whether 

traumatic events occurred in childhood or adulthood, and may have employed generally poorer 

or less strict criteria in other areas as well. 

Surprisingly, studies with a restricted range of participants (e.g., all participants were 

exposed to some traumatic event, or all participants experienced some somatization) had a 

significantly larger effect size than studies where the range of participants was not restricted. 

Because we would typically expect a higher correlation with an unrestricted range of participants 

than with a restricted range of participants, these results suggest even when the range of 

participants was restricted, there was enough variance on measures of trauma and somatization to 

produce a small correlation. However, the fact that the effect size for studies with a restricted 

range was actually larger than that of studies with an unrestricted range is perplexing. These 

results may also be related to a researcher bias toward reporting a significant relation of trauma 

and somatization. Researchers specifically interested in investigating the relation of trauma and 

somatization may have been more likely to research a sample of participants who were had all 
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been traumatized or were all experiencing somatization, and may have also been more invested 

in reporting a significant and positive association between trauma and somatization. 

At the study level, studies investigating a single type of traumatic event had a 

significantly larger effect size than studies investigating multiple types of events with either a 

single analysis or multiple analyses, which did not significantly differ from one another. 

However, this pattern of results was reversed when the averaged results for studies investigating 

multiple types of traumatic events using multiple analyses were disaggregated; at the effect level, 

single analyses investigating multiple types of traumatic events had a significantly larger effect 

size than analyses investigating only a single type of traumatic event. This reversal in the pattern 

of results is likely due to the disaggregation process – when analyses were reported for multiple 

types of traumatic events, they were aggregated and produced a relatively weak effect size. 

When these results were then disaggregated, these results appear to have weakened the study-

level single trauma type effect size (Δr = -.025) to produce an effect size that was weaker than 

the effect size for multiple undifferentiated traumatic events, which was slightly larger than its 

study-level effect size (Δr = .014). From my review of the literature, studies that investigated a 

single trauma type often investigated a very severe trauma type (e.g., rape or natural disaster) by 

comparing exposed participants to unexposed controls and were more strongly associated with 

somatization, whereas studies investigating multiple types of traumatic events often used a 

lifetime trauma checklist and were less strongly associated with somatization. 

At the study level, the 16 studies investigating multiple types of somatization using 

multiple analyses had a significantly larger effect size (bordering on a medium effect) than the 

221 studies investigating a single type of somatization and the 7 studies investigating multiple 

types of somatization with a single analysis, which both indicated a small effect and did not 
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significantly differ from one another. At the effect level, when multiple types of somatization 

using multiple analyses were disaggregated, there was no significant difference between the 454 

effects investigating a single type of somatization and the 17 effects investigating multiple types 

of somatization using a single analysis. However, due to the low number of studies investigating 

multiple types of somatization, these results may be due to chance and may not reflect 

meaningful methodological influences or trends. 

Additional studies should be conducted with this data set to understand how multiple 

different study and method characteristics act in concert and are related to differences in effect 

sizes. Although beyond the scope of this project, the combined effects of self-reported trauma 

and an operationalization of somatization as general physical symptoms (with no attempt to 

ensure that the reported symptoms were medically unexplained) were investigated to provide an 

example of these fine-grained analyses. Studies in which somatization was operationalized as 

general physical symptoms and trauma was self-reported had a significantly larger effect size (r 

= .203, n = 113) than studies in which any other operationalization of somatization was used and 

trauma was self-reported (r = .163, n = 110) and studies in which symptoms were 

operationalized as general physical symptoms and trauma exposure was assessed by a method 

other than self-report (r = .153, n = 12), which did not significantly differ from one another in 

effect size. Studies that were more strict in their operationalizations of somatization and 

assessments of trauma exposure had a significantly smaller effect size (r = .081, n = 9) than the 

other three groups of studies. This is consistent with trends observed when analyzing only one 

methodological variable at a time; the more strict studies were in terms of these two 

methodological variables, the lower the effect size, whereas the more lenient studies were in 

terms of these two methodological variables, the higher the effect size. These analyses illustrate 
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how this meta-analytic dataset can be further analyzed to investigate the confluence of 

methodological factors and their combined effects on estimates of the size of the relation of 

trauma and somatization.  

Limitations 

 There are several potential limitations to this study. Reported and documented traumas 

are likely to be more severe in nature (e.g., natural disasters), and this might complicate the 

interpretation of the results of this study. If true, this would actually work against the hypotheses 

of this study – severe traumatic events would be more likely to be reported and documented and 

also likely reflect a larger relation of trauma and somatization, whereas less severe traumatic 

events would be more likely to be reported via self-report alone and would likely reflect a 

weaker relation of trauma and somatization. These considerations were taken into account when 

the study results were interpreted. Furthermore, effect sizes for traumatic events that might be 

considered more severe (e.g., rape or exposure to a disaster) were often similar to the overall 

mean effect size, and were often eclipsed by the effect sizes for traumatic events that might be 

considered less severe (e.g., emotional/psychological abuse). 

The file-drawer problem poses a threat to the present meta-analysis, just as the potential 

for studies with null effects to remain unpublished poses a threat to all meta-analyses. Despite of 

the numerous efforts undertaken to combat the file-drawer problem, limited access to 

unpublished studies examining the relation of trauma and somatization remains a threat to the 

validity of this meta-analysis. Although Orwin’s approach to the fail-safe N suggested that 

hundreds or even thousands of non-significant results would be necessary to greatly reduce (or 

render non-significant) the mean effect size estimated by the present meta-analysis, studies often 

seem to fail to report non-significant findings for the relation of trauma and somatization, so it is 
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difficult to determine the extent to which the existing literature may overestimate the strength of 

this relation.  

 A further limitation of this meta-analysis is related to studies that are excluded due to 

omitted information. Measures of somatization often appear to be included in studies as an 

afterthought, as in the form of a screening questionnaire. From my review of the studies of 

interest to the present meta-analysis, a large number reported a finding related to somatization 

even though the study is mainly interested in another psychological phenomenon (e.g., PTSD, 

depression, etc.). Particularly in studies in which the primary interest is not somatization, results 

regarding the relation of trauma and somatization are often only reported when they are 

significant. Statistics related to significant results are usually reported by studies, but non-

significant results, if reported at all, are often presented narratively, without the statistical 

parameters required for inclusion in a meta-analysis. For example, if a study were to report, in 

text alone, that a measure of somatization was administered and was found to have a non-

significant relation to a traumatic event, but the specific statistical results were not reported, this 

study would have been excluded from the meta-analysis. Essentially, a study must have reported 

enough statistical information to create an effect size for the study to have been included in the 

present meta-analysis. However, very few studies were excluded for this reason. A more serious 

limitation is posed by the potentially large number of published studies that were not primarily 

interest in the relation of trauma and somatization and found a non-significant association 

between trauma and somatization (perhaps as assessed by a screening measure), but made no 

mention whatsoever of this non-significant relation. However, this potential issue seems to 

reflect an underlying problem with the existing literature, which seems to be biased toward 

publishing significant results. The funnel plot suggested that the existing literature is biased 
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toward publishing studies containing a significant and positive association between trauma and 

somatization, but the extent of this bias is impossible to determine without access to non-

significant results that were not reported by researchers.  

A similar problem is related to excluding studies that investigate the relation of 

somatization to several forms of trauma, or the relation of trauma to several forms of 

somatization. A study might, for example, state in text that the relation of somatization and 

several forms of trauma was analyzed. Studies sometimes report only significant analyses in such 

instances. An accurate effect size from this type of study would aggregate across both significant 

and non-significant analyses, and any study reporting only significant statistical analyses would 

also be excluded from this meta-analysis. Although the decision to exclude studies that do not 

report non-significant effects limits the studies that can be included in this meta-analysis, this is 

also a necessary limitation, and one that most accurately reflects the existing literature on the 

relation of trauma and somatization. Again, very few studies were excluded for these reasons.  

Implications and Conclusions 

The present study represents a comprehensive attempt to review the existing literature 

related to trauma and somatization. To the best of my knowledge, no studies in the existing 

literature related to trauma and somatization are as comprehensive as the present study, and there 

are very few literature reviews related to somatization in general. The present study adds to our 

understanding of somatization, its causes, and its relation to trauma exposure. Broadly, there is a 

great deal of evidence to suggest that trauma and somatization are positively associated. 

However, the results of this meta-analysis suggest that methodological differences and choices 

had a small but significant influence on study results and effect sizes for the relation of trauma 

and somatization. Simple descriptive statistics suggest that much of the existing literature 
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employs methods that allow for response biases, and other sources of error, to influence the 

relation of trauma and somatization. Because public and scientific understanding of the relation 

of trauma and somatization is shaped by the existing literature, it is very important that trauma 

and somatization are accurately assessed, and that their relation is accurately estimated by 

published studies. 

This meta-analysis has a number of implications for studies of trauma and somatization. 

Perhaps most importantly, it is important that consumers of the existing literature, as well as 

researchers themselves, become aware of methodological factors that can influence estimates of 

the relation of trauma and somatization. It is important to remember that methodological factors 

can inflate or deflate the strength of the relation of trauma and somatization, and that study 

methodology should be considered when evaluating published results.  

Although there are a large number of studies reporting an effect on the relation of trauma 

and somatization, the results of the present meta-analysis suggest that it is important that 

clinicians and researchers focus on studies employing stringent methodologies and assessments 

of trauma and somatization. Literature on cognitive heuristics and persuasion has found that 

people sometimes focus on a large number of low-quality arguments, rather than a small number 

of high-quality arguments (Petty & Cacioppo 1984 and 1986). The results of this meta-analysis 

suggest that, rather than focusing on the huge number of studies with some estimate of the 

relation of trauma and somatization, perhaps included only as an afterthought to the main focus 

of research, we should instead focus on the small number of studies that intended to investigate 

the relation of trauma and somatization using high-quality methods. Studies often reported 

results related to the relation of trauma and somatization, as assessed by a screening measure, 

even though the main focus of the study was on other consequences of trauma exposure (e.g., 
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PTSD). Interpretation of the literature on the relation of trauma and somatization is greatly 

complicated by the preponderance of studies using screening measures with a somatization 

subscale, which typically do not ask participant to report only symptoms lacking a medical 

explanation. It is not only difficult to interpret estimates of the relation of trauma and 

somatization, as assessed by a screening measure, that are present in the existing literature, but 

equally difficult to comprehend the consequences of such estimates that are not present in the 

existing literature. Because non-significant results for the relation of trauma and somatization, as 

assessed by a screening measure, were often only reported narratively or were not even 

mentioned, it is difficult to determine the extent of a publication bias in the existing literature and 

the extent to which the existing literature may overestimate the relation of trauma and 

somatization. For these reasons, it is important to focus on studies whose primary aim was to 

investigate of the relation of trauma and somatization using stringent methods and assessments.  

In general, less stringent methods and assessments of trauma and somatization were 

associated with larger effect sizes, whereas more stringent methods and assessments were 

associated with smaller effect sizes. Although these conclusions are relatively obvious, they 

further underscore the importance of considering the possible consequences of methodological 

decisions when designing a study. This is particularly applicable in the assessment of the relation 

of trauma and somatization, as trauma is difficult to assess prospectively and somatization is 

difficult to accurately assess short of a physical examination by a medical professional. A 

common and more thorough methodology for investigating trauma and somatization would help 

to minimize the influence of methodological variables. 

Further efforts should be made to understand the influence that methodological factors 

can have on the relation of trauma and somatization. Although beyond the scope of the present 
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study, further analyses using the present dataset should investigate the confluence of 

methodological factors and their combined effects on estimates of the size of the relation of 

trauma and somatization. This might also involve additional reviews of the existing literature and 

the relationship between study characteristics and effect sizes. Because the funnel plot suggested 

a publication bias against studies estimating a null or negative relation of trauma and 

somatization, there should be continued efforts to solicit unpublished studies to determine the 

extent of this publication bias and to solicit unpublished studies from researchers. 
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Figure 1 

Trauma Results in Somatization 
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Figure 2 

Trauma Results in Illness/Injury 
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Figure 3 

Trauma, the HPA Axis, Cortisol, and Illness/Injury 
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Figure 4 

Trauma, Negative Affect, and Somatic Symptom Reporting 
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Figure 5 

Trauma, Negative Affect, Alexithymia, and Somatization 
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Figure 6 

Reporting Bias Influences Reporting of Trauma and Somatic Symptoms 
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Figure 7 

Funnel Plot  
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Table 1 

Search Terms 

Somatization Search Terms Trauma Search Terms 

Somatization Trauma 

Conversion Child Abuse 

Factitious Spousal Abuse 

Munchausen Partner Abuse 

Hysteria Domestic Abuse 

Neurasthenia Sexual Abuse 

Hypochondriasis Emotional Abuse 

Functional Somatic Emotional Neglect 

Irritable Bowel Physical Neglect 

Chronic Fatigue Disaster 

Fibromyalgia  

Chronic Pain  

Chronic Abdominal  

Non-Epileptic  

Psychogenic  

Nonepileptic  

Soma  

Somatoform  

Unexplained Medical  

Unexplained Physical  

Medically Unexplained  
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Table 2 

Methodological Characteristics Coded 

Methodological 

Characteristic  

Categories  

Type of Traumatic 

Event 

20 categories: Physical Abuse, Physical Neglect, Rape/Sexual Assault, 

Assault, Crime, Emotional/Psychological, Cancer/Serious Long-Term 

Illness, Man-Made Disaster, Natural Disaster, Combat, Civilian War 

Exposure, Torture, Terrorism, Bereavement, Accident, 

Secondary/Witnessing, Unspecified Migratory/Refugee, Unspecified, 

Multiple Differentiated, or Multiple Undifferentiated  

 

Trauma Reporting 

Source 

6 categories: Self, Physician, Record/Location, Litigation, Multiple, or 

Other Reporter (e.g., parents)  

 

Trauma Assessment 

Type 

6 categories: Questionnaire, Interview, Telephone Interview, 

Computerized Interview, Record/Location, or Multiple 

 

Nature of Trauma 3 categories: Single Acute Event, Multiple or Continuous Events, 

Mix/Unspecified 

 

Trauma Measurement 

Scale 

3 categories: Groups, Scores, or Both 

Study’s Description of 

Somatization 

15 categories: Physical or MUS, MUS, Pain, Chronic Fatigue, 

Fibromyalgia, Hypochrondriasis, Pseudoseizures, Conversion, 

Munchausen by Proxy, IBS, Somatization, Somatoform, Other, 

Multiple Undifferentiated, or Multiple Differentiated   

 

Study’s Criteria for 

Somatization 

4 categories: Number of Physical or MUS, Number of MUS, Diagnosis, 

or Multiple 

 

Study’s Assessment of 

Somatization 

8 categories: Self-Report, Self-Report and Other Report, Verified (by 

Study Physician), Verified (by External Physician), Medical Record, 

Inferred from Location, Diagnosis (Derived from Self-Reported 

Symptoms), or Diagnosis (Derived from Self-Reported MUS) 

 

Somatization 

Measurement Scale 

3 categories: Groups, Scores, or Both 
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Table 3 

Participant Characteristics Coded 

Participant 

Characteristic  

Categories 

Age at Trauma 3 categories: Child, Adult, or Both/Mixed 

Age at Time of 

Reporting Trauma 

3 categories: Child, Adult, or Both/Mixed 

Age at Time of 

Reporting 

Somatization 

3 categories: Child, Adult, or Both/Mixed 

Participant 

Nationality 

2 categories: U.S. participants or Non-U.S. Participants 

Restricted Range of 

Participants 

2 categories: Restricted Range of Participants or No 

Restricted Range of Participants 
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Table 4 

Study Characteristics Coded 

Variable Coded Categories 

Study Design 3 categories: Truly Prospective (somatization measured 

before and after trauma occurred), Truly Retrospective 

(somatization and trauma measured after trauma occurred 

and at the same time), Retrospective Longitudinal (trauma 

measured after trauma occurred, somatization measured 

after trauma measured) 

Article Type 2 categories: ProQuest Dissertation or Journal Article 

Journal Nationality 2 categories: U.S. Journal or Non-U.S. Journal 

Discussion of 

Validity 

2 categories: The authors acknowledged that the relation of 

trauma and somatization may have been overestimated, or 

the authors did not acknowledge this possibility  

 

 

 

 

 

 

 

 

 



 

97 

 

Table 5 

Type of Traumatic Event – Aggregated, Study Level 

Type of Traumatic Event n % Mean Effect Size (95% CI) 

Multiple Undifferentiated  101 41.39% .162 (.151-.172) 

Multiple Differentiated 67 27.46% .158 (.148 - .168) 

Rape/Sexual Assault 47 19.25% .187 (.175 - .200) 

Natural Disaster 7 2.87% .168 (.132 - .203) 

Man-Made Disaster  5 2.05% .152 (.118 - .187) 

Unspecified Trauma 3 1.23% .314 (.288 - .339) 

Physical Abuse 3 1.23% .238 (.217 - .260) 

Torture 2 0.82% .382 (.317 - .448) 

Civilian War Exposure 2 0.82% .184 (.083 - .285) 

Traumatic Accident 1 0.41% .407 (.085 - .729) 

Bereavement 1 0.41% .306 (.135 - .477) 

Terrorism 1 0.41% .304 (.227 - .381) 

Secondary/Witnessing 1 0.41% .239 (.065 - .412) 

Physical Neglect 1 0.41% .044 (.026 - .062) 

Emotional/Psychological Abuse 1 0.41% .015 (-.349 - .379) 

Military Combat 1 0.41% .013 (-.093 - .118) 

 

Note. N = 244 studies 
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Table 6 

Type of Traumatic Event – Disaggregated, Effect Level  

Type of Traumatic Event n  % Mean Effect Size (95% CI) 

Multiple Undifferentiated 188 39.92% .162 (.151 - .172) 

Rape/Sexual Assault 115 24.42% .142 (.135 - .149) 

Physical Abuse 39 8.28% .173 (.164 - .181) 

Emotional/Psychological Abuse 32 6.79% .190 (.176 - .203) 

Secondary/Witnessing Trauma 14 2.97% .066 (.037 - .096) 

Bereavement 13 2.76% .148 (.129 - .167) 

Physical Neglect 11 2.34% .052 (.038 - .067) 

Natural Disaster 9 1.91% .147 (.118 - .176) 

Unspecified Trauma 7 1.49% .268 (.245 - .292) 

Traumatic Accident 7 1.49% .159 (.139 - .180)M 

Man-Made Disaster 7 1.49% .142 (.114 - .170) 

Cancer/Serious Long-Term Illness 7 1.49% .130 (.081 - .178) 

Torture 6 1.27% .311 (.279 - .342) 

Assault 5 1.06% .299 (.249 - .332) 

Crime 4 .85% .095 (.039 - .151) 

Civilian War Exposure 3 .64% .174 (.091 - .256) 

Military Combat 3 .64% .070 (-.014 - .154) 

Terrorism 1 .21% .304 (.227 - .381) 

 

Note. N = 471 effects 
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Table 7 

Trauma Reporting Source 

Trauma Reporting Source n  % Mean Effect Size (95% CI) 

Self-Report 223 91.39% .185 (.179 - 191) 

Record/Location 12 4.92% .170 (.146 - .195) 

Multiple Reporting Sources 5 2.05% .052 (.035 - .069) 

Other-Report (e.g., parent) 2 0.82% .164 (.142 - .186) 

Physician 1 0.41% .407 (.085 - .729) 

Litigation 1 0.41% .066 (.009 - .123)  

 

Note. N = 244 studies 
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Table 8 

Trauma Assessment Type 

Trauma Assessment Type n  % Mean Effect Size (95% CI) 

Questionnaire 152 62.30% .151 (.144 - .158) 

Interview 68 27.87% .201 (.192 - .210) 

Record/Location 17 6.97% .164 (.142 - .186) 

Telephone Interview 3 1.23% .182 (.128 - .236) 

Multiple Assessment Types 3 1.23% .076 (.025 - .127) 

Computerized Interview 1 0.41% -.054 (-.182 - .074) 

 

Note. N = 244 studies 
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Table 9 

Nature of Trauma 

Nature of Trauma n  % Mean Effect Size (95% CI) 

Mix/Unspecified 226 92.62% .169 (.164 - .175) 

Single Acute Event 13 5.33% .163 (.139 - .188) 

Continuous Exposure/Multiple Events 5 2.05% .244 (.178 - .310) 

 

Note. N = 244 studies 
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Table 10 

Trauma Measurement Scale 

Trauma Measurement Scale n  % Mean Effect Size (95% CI) 

Groups 181 74.18% .167 (.161 - .173) 

Continuous Scores 63 25.82% .187 (.171 - .203) 

 

Note. N = 244 studies 
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Table 11 

Study Description of Somatization – Aggregated, Study Level  

Study Description of Somatization n  % Mean Effect Size (95% CI) 

Somatization 60 24.59% .225 (.208 - .234) 

Pain  41 16.80% .173 (.162 - .184) 

General Physical Symptoms 28 11.48% .213 (.198 - .228) 

Somatoform  23 9.43% .162 (.137 - .188) 

IBS 18 7.38% .186 (.160 - .213) 

Multiple Differentiated 16 6.56% .226 (.208 - .245) 

Fibromyalgia 16 6.56% .075 (.058 - .091) 

Pseudoseizures/PNES 12 4.92% .400 (.334 - .466) 

MUS 10 4.10% .128 (.109 - .148) 

Multiple Undifferentiated 7 2.87% .166 (.134 - .198) 

Chronic Fatigue 5 2.05% .067 (.049 - .084) 

Hypochondriasis 4 1.64% .207 (.105 - .308) 

Other 3 1.23% .186 (.095 - .276) 

Conversion  1 0.41% .143 (-.131 - .417) 

 

Note. N = 244 studies 
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Table 12 

Study Description of Somatization – Disaggregated, Effect Level  

Study Description of Somatization n  % Mean Effect Size (95% CI) 

Somatization 99 21.02% .198 (.187 - .208) 

Pain  94 19.96% .169 (.162 - .176) 

IBS 56 11.89% .135 (.122 - .147) 

Somatoform  55 11.68% .172 (.152 - .191) 

General Physical Symptoms 38 8.07% .193 (.180 - .205) 

Fibromyalgia 33 7.01% .108 (.097 - .120) 

Pseudoseizures/PNES 29 6.16% .292 (.260 - .324) 

Multiple Undifferentiated 17 3.61% .166 (.134 - .198) 

Hypochondriasis 15 3.18% .249 (.204 - .293) 

Chronic Fatigue 12 2.55% .111 (.102 - .121) 

MUS 10 2.12% .128 (.109 - .148) 

Other 8 1.70% .292 (.270 - .313) 

Conversion  5 1.06% .364 (.318 - .410) 

 

Note. N = 471 effects 
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Table 13 

Study Criteria for Somatization 

Study Criteria for Somatization n  % Mean Effect Size (95% CI) 

General Physical Symptoms 125 51.23% .195 (.188 - 203) 

Diagnosis 83 34.02% .137 (.128 -.146) 

MUS 35 14.34% .156 (.141 - .170) 

Multiple Sets of Criteria  1 0.41% .151 (.005 - .297) 

 

Note. N = 244 studies 
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Table 14 

Study Assessment of Somatization 

Study Assessment of Somatization n  % Mean Effect Size (95% 

CI) 

Self-Report 153 62.70% .163 (.157 - .168) 

Verified (External Physician) 47 19.26% .229 (.206 - .252) 

Diagnosis (Derived from Self-Report of MUS) 20 8.20% .194 (.172 - .217) 

Verified (Study Physician) 9 3.69% .328 (.271 - .384) 

Medical Record 5 2.05% .189 (.149 - .229) 

Self-Report AND Other-Report 4 1.64% .137 (.080 - .194) 

Diagnosis (Derived from Self-Report of General 

Symptoms) 

4 1.64% .134 (.079 - .189) 

Caregiver Report 1 0.41% .139 (-.092 - .370) 

Inferred from Location (i.e., psychosomatic illness 

clinic) 

1 0.41% .152 (-.046 - .350) 

 

Note. N = 244 studies 
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Table 15 

Somatization Measurement Scale 

Somatization Measurement Scale n  % Mean Effect Size (95% CI) 

Groups 134 54.92% .161 (.154 - .167) 

Continuous Scores 110 45.08% .196 (.185 - .206) 

 

Note. N = 244 studies 
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Table 16 

Participant Age at Trauma 

Participant Age at Trauma n  % Mean Effect Size (95% CI) 

Mix/Unspecified  140 57.38% .189 (.181 - .196) 

Children (<18 y/o) 86 35.25% .150 (.141 - .158) 

Adults (>18 y/o) 18 7.38% .158 (.143 - .174) 

 

Note. N = 244 studies 
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Table 17 

Participant Age at Time of Reporting Trauma 

Participant Age at Time of Reporting Trauma n  % Mean Effect Size (95% CI) 

Adults (>18 y/o) 192 78.69% .186 (.180 - .192) 

Mix/Unspecified  43 17.62% .111 (.100 - .122) 

Children (<18 y/o) 9 3.69% .194 (.175 - .212) 

 

Note. N = 244 studies 
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Table 18 

Participant Age at Time of Reporting Somatization 

Participant Age at Time of Reporting Somatization n  % Mean Effect Size (95% CI) 

Adults (>18 y/o) 195 79.92% .169 (.163 - .175) 

Mix/Unspecified  42 17.21% .148 (.134 - .162) 

Children (<18 y/o) 7 2.87% .334 (.295 - .373) 

 

Note. N = 244 studies 
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Table 19 

Participant Nationality 

Participant Nationality n  % Mean Effect Size (95% CI) 

Likely U.S. Citizens 137 56.15% .175 (.167 - .183) 

Likely Not U.S. Citizens 107 43.85% .164 (.157 - .172) 

 

Note. N = 244 studies 
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Table 20 

Restricted Range of Participants 

Range of Participants n  % Mean Effect Size (95% CI) 

Unrestricted Range 183 75.41% .164 (.158 - .170) 

Restricted Range 61 24.59% .198 (.185 - .212) 

 

Note. N = 244 studies 
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Table 21 

Study Design   

Study Design n  % Mean Effect Size (95% CI) 

Retrospective and Cross-Sectional 230 94.26% .183 (.177 - .189) 

Retrospective with Longitudinal Measures 10 4.10% .107 (.095 - .120) 

Truly Prospective 4 1.64% .159 (.123 - .193) 

 

Note. N = 244 studies 
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Table 22 

Article Type   

Article Type n  % Mean Effect Size (95% CI) 

Journal Articles 208 85.25% .167 (.161 - .172) 

Dissertations (Obtained through ProQuest) 36 14.75% .231 (.204 - .258) 

 

Note. N = 244 studies 
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Table 23 

Journal Nationality   

Journal Nationality n  % Mean Effect Size (95% CI) 

U.S. Journal 166 68.03% .180 (.173 - .187) 

Non-U.S. Journal 78 31.97% .151 (.142 - .160) 

 

Note. N = 244 studies 
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Table 24 

Discussion of Validity   

Discussion of Validity n  % Mean Effect Size (95% CI) 

Not Discussed 166 68.03% .202 (.195 - .210) 

Discussed 78 31.97% .135 (.127 - .142) 

 

Note. N = 244 studies 
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Table 25 

Hypotheses 2 and 3 – Mean Weighted Effect Sizes and Homogeneity Analyses 

Level of Analysis N Q Statistic Mean Effect Size (95% CI) 

 

Study Level 244 studies Q(243) = 2264.600* 

 

.169 (.164 - .175) 

Effect Level 

 

471 effects Q(471) = 5720.634* .161 (.157 - .165) 

 

Notes. CI = confidence interval, * = p < .05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

118 

 

Table 26 

Orwin’s Fail-Safe N 

# Unpublished Studies (Where r = 0) Resulting Pearson r 

100 .12 

272 .08 

789 .04 

3,887 .01 
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Table 27 

Hypotheses Related to Study Methodology and Mean Weighted Effect Sizes 

Hypothesis Q 

Statistic 

n Group Comparison(s) Mean Effect Size (95% 

CI) 

4a  QB(3) = 240 Retrospective .170 (.164 - .175) 

 .002 4 Prospective 

 

.159 (.123 - .194) 

4a QB(3) = 230 Cross-Sectional .183 (.177 - .189) 

 111.109* 14 Longitudinal 

 

.113 (101 - .125) 

4b QB(8) =  66 Adult Report of Child Trauma  .195 (.183 - .207) 

 23.213* 178 More Contemporaneous Report 

 

.163 (.157 - .169) 

4c QB(7) =  153 Self-Reported Somatization .163 (.157 - .168) 

 532.679* 91 Other Somatization Reporting 

 

.206 (.192 - .219) 

4d QB(3) = 119 Other Operationalization .142 (.134 - .150) 

 102.435* 125 Somatization as General 

Symptoms 

 

.195 (.188 - .203) 

4e QB(5) =  223 Self-Reported Trauma .185 (.179 - .191) 

 111.109* 21 Other Trauma Reporting Source 

 

.110 (.098 - .121) 

4f QB(5) =  152 Trauma Questionnaire .151 (.144 - .158) 

 60.101* 92 Other Assessment of Trauma 

 

.192 (.184 - .200) 

4g QB(1) =  78 Validity of Results Discussed .135 (.127 - .142) 

 163.939* 166 Validity of Results Not Discussed 

 

.202 (.195 - .210) 

 

Notes. CI = confidence interval, * = Q statistic significant at p < .05 
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Table 28 

Exploratory Analyses and Mean Weighted Effect Sizes 

Q 

Statistic 

n Group Comparison(s) Mean Effect Size (95% 

CI) 

 

QB(1) =  36 Dissertations .231 (.204 - .258) 

22.946* 208 Journal Articles 

 

.167 (.161 - .172) 

QB(1) = 181 Trauma Groups .167 (.161 - .173) 

6.069* 63 Trauma Continuous Scores 

 

.187 (.171 - .203) 

QB(1) =  134 Somatization Groups  .161 (.154 - .167) 

33.126* 110 Somatization Continuous Scores 

 

.196 (.185 - .206) 

QB(1) =  137 U.S. Participants .175 (.167 - .183) 

4.141* 107 Non-U.S. Participants 

 

.164 (.157 - .172) 

QB(1) = 166 U.S. Journals .180 (.173 - .187) 

27.813* 78 Non-U.S. Journals 

 

.151 (.142 - .160) 

QB(2) =  86 Childhood Trauma .150 (.141 - .158) 

50.636* 18 Adulthood Trauma .158 (.143 - .174) 

 140 Mix/Unspecified .189 (.181 - .196) 

 

QB(1) =  61 Restricted Range of Participants  .198 (.185 - .212) 

21.694* 183 Unrestricted Range .164 (.158 - .170) 

 

QB(2) =  76 Single Trauma Type (Study Level) .181 (.173 - .189) 

16.941* 66 Mult. Differentiated Trauma Types .158 (.148 - .168) 

 102 Mult. Undifferentiated Trauma Types 

 

.162 (.151 - .172) 

QB(1) =  283 Single Trauma Type (Effect Level) .156 (.152 - .160) 

24.079* 188 Mult. Undifferentiated Trauma Types 

 

.176 (.169 - .183) 

QB(2) =  221 Single Somatization Type (Study Level) .164 (.158 - .170) 

43.086* 16 Mult. Differentiated Somatization Types .226 (.208 - .245) 

 7 Mult. Undifferentiated Somatization 

Types 

.166 (.134 - .198) 
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QB(1) = 454 Single Somatization Type (Effect Level) .162 (.158 - .168) 

6.156* 17 Mult. Undifferentiated Somatization 

Types 

.142 (.125 - .158) 

 

Notes. CI = confidence interval, * = Q statistic significant at p < .05 
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