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Abstract 

Study Design: We conducted a cross-sectional study involving completion of self-report 

measures. Objectives: Individuals who acquire a spinal cord injury (SCI) face numerous 

physical and psychological challenges, with the former receiving considerable less attention 

during the rehabilitation process. In this paper we examined event centrality as a unique 

predictor of psychological outcomes in a sample of individuals receiving rehabilitation for SCI. 

Event centrality refers to the extent to which individuals construe a stressful experience as a core 

part of their identity. In samples of individuals exposed to psychological traumas (e.g., sexual 

assault or military combat), event centrality has emerged as a consistent and powerful predictor 

of posttraumatic stress symptoms (PTSS). This is the first study to examine event centrality in an 

SCI sample. Setting: Inpatient rehabilitation program in a large urban city in the Southwestern 

United States. Methods: A sample of 55 participants in rehabilitation for a recent SCI completed 

measures of event centrality, PTSS, depressed mood, and perceived disability. Results: Event 

centrality was significantly related to perceived disability (r = .48) and PTSS (r = .31) and 

accounted for unique variance in these two outcomes after controlling for demographics and 

depressed mood. Conclusions: Event centrality is common among individuals with SCI and may 

be a unique contributor to worse psychological and functional outcomes. We hope our findings 

will alert health care professionals to the importance of event centrality. Sponsorship: This 

study was supported by a grant from the Danish National Research Foundation (DNRF89). 

Keywords: posttraumatic stress symptoms, depression, perceived disability, event centrality, 

pain intensity 
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Event Centrality as a Unique Predictor of Posttraumatic Stress Symptoms and Perceived 

Disability among Individuals Following Spinal Cord Injury 

Spinal cord injury (SCI) is a rare and sometimes devastating condition, with immense 

implications for the patient. The National Spinal Cord Injury Statistical Center (NSCISC) (2016) 

estimates there are 282,000 people living with SCI in the United States, with up to 20,000 new 

cases estimated to occur annually. Spinal cord trauma may result in various degrees of paralysis, 

loss of sensation and voluntary muscle control, reduced personal independence, and a decreased 

ability to participate in social and vocational activities. Individuals who acquire a SCI typically 

experience varied sequelae and chronic conditions, such as spasticity, pressure sores, and chronic 

pain1-2.  

Depression is perhaps the most prevalent psychological concern for individuals with SCI 

and, justifiably so, depression is the psychological outcome that has received the most research 

attention. However, given the threat to life and physical functioning, which often accompany 

SCI, it is perhaps not surprising to also observe elevated and sometimes clinical levels of 

posttraumatic stress symptoms (PTSS) following SCI, a topic that has received considerably less 

research attention. Research on posttraumatic stress following SCI finds prevalence rates of 1% - 

44% for posttraumatic symptoms3-10. This wide disparity in prevalence rates mostly stems from 

variation in the amount of time-since-injury of the participant sample. Studies of participants 

with more recent SCIs (3-24 months post-injury) report prevalence rates between 14% - 44%3-5, 

whereas studies involving participants with more distant SCIs (> 2 years) report prevalence rates 

of 1% - 13%6-8. However, it should be noted that one study did find a prevalence rate of only 1% 

in a sample of participants with a recent SCI9. This study is one of the few studies to employ a 

psychiatric interview to establish a diagnosis of PTSD, whereas most other similar studies 
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describe the level of PTSS, without a formal diagnosis. Also of note, one study found a 

prevalence rate of 3.4% for participants whose time-since-SCI was 21 or more years6. Such a 

finding demonstrates that some individuals continue to experience clinical levels of 

posttraumatic stress symptoms for decades following the SCI. Although clinical levels of PTSS 

are less prevalent than clinical levels of depression following SCI, rates of PTSS following SCI 

are comparable to other types of trauma and constitute a clinical concern5,10. PTSS typically 

reflect persistent re-experience of the trauma event, avoidance of trauma-relevant stimuli, 

general numbing of responsiveness, and increased arousal11. In addition to causing significant 

distress and social/functional impairment, PTSS can interfere with rehabilitation and long-term 

management of SCI12. Research has examined a variety of sociodemographic, clinical, and 

psychological factors that may contribute to development and maintenance of PTSS in this 

population8. Characterizing potential risk factors for PTSS in SCI is critical to facilitate efforts at 

prevention and appropriate management/intervention.  

In the larger trauma literature, the construct of ‘event centrality’ has emerged as a 

consistent and powerful predictor of posttraumatic symptomatology following a stressful/ 

traumatic life event13-14. Event centrality refers to the extent to which an individual perceives the 

event as a central part of his/her identity. It is composed of three functions of an autobiographical 

memory of a stressful event: the extent to which the event becomes 1) a reference point for 

everyday inferences, 2) a turning point in the life story, and 3) a core component of personal 

identity. Acquiring a serious injury or disability-associated condition may comprise such an 

event. Subsequently, these features result in a wide range of stimuli becoming capable of 

triggering thoughts and emotions regarding one’s condition. Indeed, greater levels of event 

centrality have been found to be associated with posttraumatic symptomatology in a broad range 
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of populations, including war veterans15, both physical and sexual assault victims16-17, as well as 

college-age participants13,18 and older adults19. Across populations, event centrality has remained 

a unique predictor of variance in PTSS after controlling for anxiety, depressed mood, 

dissociation, as well as other known predictors13,14,20,21. In addition to cross-sectional evidence, 

event centrality has been shown to predict PTSS in longitudinal and prospective studies 

following stressful/traumatic life events22-24.  

Although event centrality is typically in reference to a specific event, such as a sexual 

assault or natural disaster, recent research has likewise construed event centrality in reference to 

a persistent physical or health condition. For example, Perri and Keefe25 examined the impact of 

event centrality in a sample of patients with persistent pain. Participants completed a measure of 

event centrality in reference to “the experience of persistent pain” (p. 266). The results revealed 

higher levels of event centrality with respect to chronic pain were significantly related to greater 

pain intensity, life interference due to pain, and psychological distress.  

Given that SCI is a tremendously disruptive life event that often calls for major 

adjustments across several life domains, it is plausible that event centrality appraisals may affect 

psychosocial outcomes (in particular, PTSS) among individuals who sustain such injury. The 

current cross-sectional study represents the first effort to examine event centrality among 

individuals who have sustained an SCI. The aims of the current study were therefore to: (1) 

characterize levels of event centrality in a sample of individuals receiving inpatient rehabilitation 

following SCI, (2) examine associations between event centrality and report of PTSS, (3) 

examine associations between event centrality and other SCI-relevant outcomes, including pain 

intensity, perceived disability, and depressed mood, and (4) examine the unique contribution of 

event centrality to PTSS and other outcomes. We hypothesized that magnitude of event centrality 
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would significantly account for variance in outcome measures (PTSS, perceived disability, pain 

intensity, and depressed mood) after controlling for demographics variables. Findings are 

expected to contribute to understanding of risk factors and prevention/intervention strategies for 

physical and psychosocial outcomes following SCI.  

Methods 

Participants 

 A total of 55 participants (36 male) were recruited from a free standing rehabilitation 

hospital in the Southwestern United States. Recruitment, utilizing a convenience sample, took 

place from January 2014 to June 2016. The mean age was 47.78 years (SD = 15.65; range 20-

79). Of the sample, 33 participants identified as White (60%), 8 as African-American (15%), 6 as 

Hispanic (11%), 3 as Asian (5%), 3 as Multiracial (5%), 1 as Native Hawaiian (2%), and 1 as 

Native American (2%). The majority (89%) of the sample graduated high school, 13% obtained a 

Bachelor’s degree, and 5% obtained a graduate degree. All participants were 18 years of age or 

older and had sustained an SCI. Level of injury was as follows: 31 Cervical, 17 Thoracic, 2 

Lumbar, and 1 Sacral (4 participants had missing data). ASIA Impairment Scale (AIS) scores 

were as follows: 13 complete injuries, 33 incomplete injuries, and 9 had missing data. Inclusion 

criteria consisted of the following (a) the presence of recent SCI; (b) traumatic or non-traumatic 

(e.g., infection, disk degeneration) SCI; (c) age 18 years or older; and (d) medical stability as 

determined by the attending physician. Patients with severe cognitive impairment or pre-morbid 

mental illness/developmental disability were excluded from recruitment. Upon admission to 

acute inpatient rehabilitation, participants who met recruitment criteria provided informed 

consent and subsequently enrolled in the study. Outcome measures were administered at the time 

of enrollment or before the participant was discharged. Not all participants received all of the 
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measures, thus contributing to the missing data. The number of participants who completed each 

measure is listed in Table 1. Data from the current sample were included in a previously 

published paper regarding association between injustice appraisal, attribution of blame, and 

intention to litigate26 and another paper on injustice appraisal and anger27. 

Measures 

 Event Centrality. Event centrality was assessed with the Centrality of Events Scale18. 

The measure consists of seven items rated on a scale from 1 (totally disagree) to 7 (totally agree). 

Example items include “I feel that this event has become part of my identity” and “This event 

has become a reference point for the way I understand myself and the world”. We altered the 

instructions to specifically refer to their SCI (e.g. “I feel that this injury has become a part of my 

identity”). In the current sample the internal reliability was α = .85. 

 Posttraumatic Stress Symptoms (PTSS). The Primary Care Screen28 was used to 

measure PTSS. This measure consists of four items designed to screen for PTSD in medical 

settings.  Participants were asked to refer to their SCI when completing this measure. In the 

current sample the internal reliability was α = .72. 

 Perceived Disability. Perceived disability was assessed with the Pain Disability Scale29. 

We altered the instructions from asking participants to “measure the degree to which you think 

aspects of your life may be disrupted by pain” to “measure the degree to which you think aspects 

of your life may be disrupted by your injury”. The measure consists of seven items rated on a 

scale of 0 (no disability) to 10 (worst disability). The measure asks participants to rate the extent 

of their disability in the areas of family/home, recreation, social activity, occupation, sexual 
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behavior, self-care, and life-support activities. In the current sample the internal reliability was α 

= .80. 

Pain Intensity. To measure pain intensity, we used a numeric rating scale (NRS), with 

zero representing “no pain” and 10 representing “worst possible pain” reported on average over 

the past two weeks. The numerical ratings scale is supported as a valid and reliable measure of 

pain intensity30.  

 Depressed Mood. We used the Personal Health Questionnaire Depression Scale-8 (PHQ-

8)31 to measure depressed mood over the past two weeks. The measure consists of eight items 

rated on a scale from 0 (not at all) to 3 (nearly every day). Example items include “Little interest 

or pleasure in doing things” and “Feeling tired or having little energy”. In the current sample the 

internal reliability was α = .76. 

Procedure 

 The present study reports baseline data from a larger, ongoing longitudinal study that 

contains some measures not reported here. All procedures were approved by the appropriate 

Institutional Review Board. 

Analyses 

The data analytic plan began with descriptive statistics to examine the extent to which 

event centrality was prevalent in the sample of individuals with a SCI. We next examined zero-

order correlations between event centrality scores and scores on the SCI-related outcomes of 

PTSS, perceived disability, perceived pain, and depressed mood, along with demographic 

variables. Lastly, we conducted hierarchical regression analyses to examine whether event 

centrality predicts unique variance in the SCI-related outcomes. Hierarchical regression was 
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chosen so we could examine the predictive validity of event centrality after key covariates were 

entered into the model. We began each regression model by entering any demographic variables 

that evidenced a significant zero-order correlation with the outcome variable. We next entered 

any other variables that evidenced a significant zero-order correlation with the outcome variable. 

We entered event centrality last to test whether this variable could account for unique variance in 

the outcome variables. For the model predicting PTSS, given our sample size and number of 

predictors, we had .80 power to detect effect sizes of f2 of .21 or higher (.15 is considered 

medium and .35 is considered large). For the other three models (which included fewer predictor 

variables), we had .80 power to detect effect sizes of .19 or higher. Hence we had adequate 

statistical power to detect medium or high effect sizes. 

Results 

First, the extent to which the participants rated their injury as central to their identity was 

examined. As can be seen in Table 1, the average score on the Centrality of Events Scale was M 

= 22.86, SD = 7.60, with a possible range of 7-35. This mean score is similar to mean scores on 

this scale reported for other traumatic events including undergraduate students who experienced 

a DSM-IV traumatic event (M = 24.92)14, older adults (M = 20.00)19, patients with social anxiety 

(M = 23.1) and patients with panic disorder (M = 21.7)32. Perhaps most relevant, the mean score 

in the present study is very similar to the mean score obtained in a sample of chronic pain 

patients25 (M = 68.9 using the 20-item version, which translates to M = 24.1 if the 7-item version 

was used, which was used in the current study and the aforementioned studies). The mean score 

obtained in the current study is at the upper end of the possible range of scores and three standard 

deviations covers the entire possible range of the scale. Hence, for the SCI patients in the current 
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study, construing their medical condition as central to their identity was commonplace, and there 

was ample variance in these scores. 

The zero-order Pearson correlations between all variables were examined and are 

depicted in Table 1. Event centrality was significantly related to perceived disability and PTSS in 

the expected directions. However, event centrality was not significantly related to pain intensity 

or depressed mood.  

Regression Analyses  

Next, hierarchical regression models were created to examine the relationships between 

event centrality and the four outcome measures after controlling for covariates. Only predictor 

variables that evidenced significant zero-order correlations with the outcome variable were 

included in the model. Table 2 shows the final model for each outcome variable.   

Posttraumatic Stress. Education level and depressed mood accounted for 13% of the 

variance in PTSS in the first two steps of the regression model (see Table 2). Importantly, when 

event centrality was added in the third step, the change in R2 was significant, with event 

centrality uniquely accounting for an additional 7% of the variance in PTSS. 

Perceived Disability. Depressed mood accounted for 21% of the variance in perceived 

disability in the first step. Importantly, when event centrality was added in the second step, the 

change in R2 was significant, with event centrality uniquely accounting for an additional 15% of 

the variance in perceived disability. 

Pain Intensity. Gender accounted for 9% of the variance in pain intensity in the first step, 

with females evidencing higher risk for pain intensity. Depressed mood accounted for an 

additional 6% of variance in the second step, but this was not a statistically significant increase 
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in variance accounted for. Event centrality was not included in the regression model since it 

failed to evidence a significant correlation with pain intensity in Table 1. 

Depressed mood. Gender accounted for 9% of the variance in depressed mood in the first 

step, with females evidencing higher risk for depression. Pain intensity accounted for an 

additional 7% of variance in the second step, but this was not a statistically significant increase 

in variance accounted for. Event centrality was not included in the regression model since it 

failed to evidence a significant correlation with depressed mood in Table 1. 

Discussion 

When an individual suffers a severe spinal cord injury, the patient faces very difficult 

physical challenges and much of the rehabilitation process focuses on physical recovery. 

However, it would be a mistake to ignore the perhaps equally as difficult psychological 

challenges the patient faces. PTSS and suicide are common in this population12, 33, although there 

is a large amount of variance in the extent to which spinal cord injury patients struggle with the 

psychological challenges34. The present findings suggests new ways of identifying individuals 

who may be most at risk. 

This was the first known study to examine event centrality in a sample of spinal cord 

patients. We found that the mean score for event centrality in our sample was similar to mean 

scores obtained for psychological traumas. There was ample variance in event centrality scores, 

suggesting spinal cord patients vary greatly in the extent to which they construe their injury as a 

central aspect of their identity and life story. Of note, participants completed the assessment 

measures at various points during their time in the rehabilitation center (but before discharge). 

The length of stay in rehabilitation and the extent to which goals were met or not met during this 

process can potentially affect levels of event centrality and other perceptions of SCI adjustment. 
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Such factors likely contributed to the variability we observed in our participant sample.  

Importantly, we found that event centrality was significantly correlated with PTSS and perceived 

disability. Event centrality continued to significantly predict these two outcomes after controlling 

for demographics and depressed mood. These finding suggest event centrality accounts for 

unique variance in these outcomes. Event centrality failed to significantly correlate with our 

other two outcome measures – pain intensity and depressed mood, which were only predicted by 

gender, with females evidencing greater risk.  

The current study contains several limitations that are important to note. The first 

limitation is the limited sample size. When conducting multiple regression analyses, a sample of 

55 participants limits the amount of available statistical power. A second limitation is the cross-

sectional design. The data were collected on participants within the first two weeks of their 

admittance to a rehabilitation center. The trajectory of PTSS resulting from traumatic 

experiences vary greatly in the months following such events32. Longitudinal studies are needed 

to examine the extent to which event centrality predicts the trajectory of PTSS in the months 

following injury. Lastly, when completing the measure of event centrality, participants were 

asked to refer to their injury, which could be construed as either referring to the event that caused 

the injury, or the resulting physical impairments and being a SCI patient. We believe most 

participants construed the event as the latter, but future studies should be more explicit. 

In the psychological trauma literature, event centrality has proven to be a consistently 

strong predictor of PTSS13-14,21. In the current study, we found event centrality is not only 

common amongst spinal cord injury patients, it also predicts unique variance in two important 

psychological outcomes - PTSS and perceived disability. Numerous studies have found that 

patient perceptions and construals of their spinal cord injury is related to subsequent 
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psychological outcomes35-36.  The current finding that construals of how central the injury has 

become to identity adds to this literature by highlighting the importance of event centrality. 

Given that subjective perceptions and construals play an important role in psychological 

outcomes, it is important to consider psychological treatments that affect such perceptions. 

Numerous studies have found that cognitive behavioral therapies (CBT) are effective at altering 

toxic perceptions to healthier perceptions and relieving some of the psychological problems 

associated with pain37. In reference to the specific perception of event centrality, two studies 

have found Acceptance and Commitment Therapy (a type of CBT) can reduce event centrality38-

39. We hope that the results of this study will alert health care professionals working with spinal 

cord injury patients as to the importance of event centrality as a possible risk factor for 

psychological difficulties in this population. 
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Table 1. Sample size, means, standard deviations, and correlations between the outcome and predictor variables. 

      N               M(SD)      range        1             2             3             4              5             6            7  

1. Event Centrality 50 22.86(7.60)     7-35        -- .31* .48*** .19 .21 .05 -.05  

2. PTSS 54 0.79(1.19)      0-4                        -- .12 .05 .39** -.28* -.07 

3. Perceived Disability 48 24.10(13.83)   0-59                                       -- .20 .45** -.10 .18 

4. Pain Intensity 48 1.50(0.90)       0-3                                  -- .33* -.13 .30* 

5. Depressed Mood 55 5.09(4.62)       0-21                    -- -.21 .32 

6. Education 54 7.11(2.31)       1-12                      -- -.01 

7. Gender 54                    --              --                        --  

Note. PTSS = Posttraumatic Stress Symptoms. Gender was coded 0 = male and 1 = female. Correlations with gender were point 

biserial correlations. 

  



Notice: This is the author’s version of a work that was accepted for publication in Spinal Cord.  A definitive version was subsequently 
published in Spinal Cord. 55(11), 1023-1027. DOI: 10.1038/sc.2017. 

 

21 
 

Table 2. Multiple regression analyses predicting the four outcome variables – PTSD Symptoms, Perceived Disability, Pain Intensity, 

and Depressed Mood. 

  R2 
change F  β t 

PTSD Symptoms (PC-PTSD) 

 

Step 1 

Education 

Step 2 

Depressed Mood 

Step 3 

        Event Centrality  

 

.07 

 

.06 

 

.07 

 

3.42 

 

3.07 

 

4.15* 

 

 

 

-.23 

 

.19 

 

.27 

 

1.75 

 

1.43 

 

       2.04* 

  R2 
change F  β t 

Perceived Disability  

 

Step 1 

Depressed Mood 

Step 2 

Event Centrality  

 

.21 

 

.15 

 

 

11.91** 

 

12.20** 

 

 

.39 

 

.39 

 

 

  3.15** 

 

  3.18** 
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  R2 
change F  β t 

Pain Intensity (MPQ-SF-PPI)   

 

Step 1 

Gender 

Step 2 

        Depressed Mood 

 

.09 

 

.06 

 

4.48* 

 

3.42 

 

 

 

.22 

 

.27 

 

  1.53 

 

        1.85 

      

  R2 
change F  β t 

Depressed Mood (PHQ-8) 

 

Step 1 

Gender 

Step 2 

Pain 

         

 

.09 

 

.07 

 

. 

 

4.42* 

 

3.42 

 

 

 

.22 

 

.27 

 

 

 

1.51 

 

1.85 
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Note: N = 55, * p < .05, **p < .01; MPQ-PPI = McGill Pain Questionnaire-Short Form Present Pain Intensity Index; PHQ-8 = Patient Health 

Questionnaire-8 item; PC-PTSD = Primary Care PTSD screen. 

 

 


	BoalsTrostBerntsen EventCentrality_Cover
	BoalsTrostBerntsen EventCentrality
	Pain Intensity. To measure pain intensity, we used a numeric rating scale (NRS), with zero representing “no pain” and 10 representing “worst possible pain” reported on average over the past two weeks. The numerical ratings scale is supported as a vali...
	Pain Intensity. Gender accounted for 9% of the variance in pain intensity in the first step, with females evidencing higher risk for pain intensity. Depressed mood accounted for an additional 6% of variance in the second step, but this was not a stati...
	Depressed mood. Gender accounted for 9% of the variance in depressed mood in the first step, with females evidencing higher risk for depression. Pain intensity accounted for an additional 7% of variance in the second step, but this was not a statistic...
	Table 2. Multiple regression analyses predicting the four outcome variables – PTSD Symptoms, Perceived Disability, Pain Intensity, and Depressed Mood.


