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Abstract 

Background: Research has shown that injured trauma victims can develop symptoms of 

posttraumatic stress disorder (PTSD), depression and anxiety. In order to prevent them we 

developed a brief multimedia intervention (MM-intervention). Based on the knowledge that repetition 

enhances learning, we made it possible for patients to log-on to the intervention unlimited. 

Objective: The aim of this study is to investigate the effects of the intervention on PTSD symptoms, 

depression and anxiety and whether log-in behaviour influences these effects. 

Methods: 300 patients from the Trauma Units of the Academic Medical Centre (AMC) and the VU 

University Medical Centre (VUMC) were randomly assigned to either the MM-intervention (N=151), 

or to control, (N=149). The Internet-based intervention is based on cognitive behavioural techniques 

and includes psychoeducation, cognitive restructuring, stress management and instructions for in vivo 

exposure exercises. Log-in behaviour is registered during 3 months after the traumatic event. Patients 

are assessed at pre-intervention (1 to 7 days after the trauma) and at post-intervention (1 and 3 months 

after the trauma).  

Results: Preliminary mixed model results show a main effect of Time for hyperarousal (IES-R) and 

of Group for depression (HADS-D). No significant group x time interaction effects was found. A trend 

favorable for patients of the intervention group was found. Results show no significant increased 

effectiveness of the intervention caused by repetition. Data suggested a trend for patients with higher 

baseline psychopathology scores to log-in more frequently than others. 

Conclusions: These preliminary results are promising and might even show more 

significance after input of the final data. The intervention shows to be feasible, easy to 

implement, and well accepted by patients. Psychopathology scores decreases more for 

patients who go through the intervention than others and the intervention seems to offer a 

needful aid after the wake of trauma to patients with higher baseline scores on psychopathology.  
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Introduction  
Psychological symptoms are very common in traumatic injury patients, and incidence rates for trauma-

related psychiatric disorders, such as Post Traumatic Stress Disorder (PTSD), depression and anxiety, 

range from 10% to 37% four to six months after trauma (Yehuda, McFarlane, & Shalev, 1998; 

O'Donnell, Creamer, Pattison, & Atkin, 2004). To prevent the development of post trauma-

psychopathology, several methods have been developed these last decades to aid trauma victims in the 

acute phase after experiencing a traumatic event. The initiatives so far can be distinguished into single-

session early intervention and multiple-session early interventions. One of the main discussion points 

of trauma-related early intervention research is whether interventions should be offered at a singular 

occasion versus multiple times (Litz, 2008). It is common knowledge that we learn best on the long-

term simply by repetition. By repetition we cause familiarisation which in turn leads to increased 

knowledge and behaviour change. Given that learning is dependent of repetition, an intervention 

presented multiple times seems to be the best option to implement the contents of an intervention.  

In the following overview we want to show the current evidence for the scientific base of a new early 

intervention to prevent PTSD in traumatic injury victims that complies with current guidelines on 

early interventions after trauma. More specifically, we want to focus on the importance of repetition in 

early interventions. 

 

Single-session interventions 

In the last decades one of the most commonly used early interventions in the acute phase after trauma 

has been psychological debriefing. Psychological debriefings represents an array of trauma focussed 

early interventions that can differ in number of sessions (mostly single-session, but sometimes 

multiple sessions), target (individual versus group), and duration (length of time). Despite these 

differences, the psychological debriefing protocol typically consists of emotional ventilation and 

psychoeducation. An overview of randomised controlled effect studies in Cochrane (Rose, Bisson, & 

Wessely, 2001) tells us that the efficacy of debriefing to prevent PTSD cannot be proven.  Recent 

studies show that individual single-session psychological debriefing does not prevent and can even 

aggravate symptoms of PTSD (Sijbrandij, Olff, Reitsma, Carlier & Gersons, 2006; National Institute 

for Clinical Excellence (NICE), 2005). It has been argued that the stimulation of emotional ventilation 

soon after a traumatic event may be to overwhelming for some survivors, whereas a period of rest and 

reduced talking about the event may in fact be an adaptive response (Ursano et al., 2000). 

Furthermore, the psychoeducation provided during the debriefing may increase the awareness of stress 

symptoms that would otherwise not have been noted (Raphael & Meldrum, 1995). 

Because of the lack of evidence to support the usefulness of psychological debriefing practice 

guidelines of the Center for Mental Health Services recommend Psychological first aid (PFA) (Adler 

et al., 2008). PFA is a flexible conversational approach that provides comfort, support, connectedness, 

information, and fosters coping within 48 hours post trauma. PFA is most applicable to disasters 
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(Raphael, 1977). Although PFA strategies are informed by the consensus of experts and available 

evidence, it has yet to be validated empirically.  

Resnick et al. (2007) evaluated the efficacy of a 17-min video intervention to reduce post-rape PTSD, 

conducted 72h post sexual assault among 140 female victims. The intervention was associated with 

lower scores on measures of PTSD and depression among women with a prior rape history relative to 

scores among women with a prior rape history in the standard care condition. However for women 

without prior rape history PTSD symptom frequency was higher for those in the video condition than 

for those in the standard care condition. 

Studies of Turpin, Downs & Mason (2005) and Scholes, Turpin and Mason (2007) aimed to test the 

effectiveness of providing self-help information to people following a traumatic injury. In both studies 

the self-help information comprised an information booklet. In both studies there were no significant 

differences between groups on measures of PTSD, anxiety or depression, and results even indicated 

that the intervention group did slightly worse than the control group after receiving the information. 

 

Multiple -session interventions 

One group of early interventions that has consistently shown to be effective in preventing chronic 

PTSD in trauma victims is cognitive behavioural therapy (CBT). For traumatic injury victims, the 

treatment is typically delivered in the first weeks after injury to patients with acute PTSD or acute 

Stress Disorder (Bisson, Joy, Probert & Newcombe, 2004; Bryant, Harvey, Dang, Sackville, & Basten 

1998). Cognitive behavioural techniques include psychoeducation about individual reactions to 

traumatic events, stress management such as relaxation exercises, exposure and cognitive 

restructuring. 

Foa, Hearst-Ikeda, & Perry (1995) and Bryant et al. (1998) designed a four- respectively five- session 

early intervention based on cognitive behavioural interventions including psychoeducation, relaxation 

training, imaginal and in vivo exposure, and cognitive restructuring. These interventions were found to 

be efficacious for trauma survivors who seek help and have a high risk of developing PTSD. Although 

CBT seems to be effective in preventing the onset of PTSD symptoms, the patient needs to seek 

treatment at their own initiative. Consequently CBT interventions are rather curative then preventive. 

Cognitive behavioural techniques are usually delivered to trauma survivors in the form of individual 

face-to-face psychotherapy consisting of at least four to five sessions. However, preliminary clinical 

trial results suggest that cognitive behavioural techniques are also useful in very brief interventions, 

consisting of only one or two sessions (Swinson, Soulios, Cox, & Kuch, 1992; Somer, Tamir, Maguen, 

& Litz, 2005).  
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Single versus multiple session interventions: the importance of repetition 

The developments in the post-trauma early intervention field resulted in experts concurring that 

interventions are needed that promote a sense of safety, calmness, a sense of self- and community 

efficacy, connectedness, and hope (Hobfoll, Walter & Horsey, 2008). More research is necessary to 

determine which intervention is best to use at a specific time after trauma and after which specific 

trauma. It is also important to examine the key mediators to positive outcomes in these treatments. In 

this field of early interventions the key might be found in the discussion whether these interventions 

should be singular or multiple, given the effect of repetition.  

Most exposure-based treatments for trauma involve several sessions of exposure therapy. It may be 

that the one-time disclosure of the event and attendant emotional reactions that characterizes 

debriefing-based interventions is simply insufficient to decrease the significant anxiety of markedly 

distressed survivors and does little to prevent drastic efforts to avoid trauma memories and cues 

among such individuals. Sustained and repeated contact with trauma cues and memories may be 

required to prevent chronic distress among those individuals who are at most distressed in the wake of 

trauma (Gray & Litz, 2005). 

In a meta-analysis of 11 studies of Stapleton, Lating, Kirkhart, & Everly (2006) the impact of 

individual crisis intervention on anxiety, depression and posttraumatic symptoms with medical 

patients was investigated. The results support the suggestion that more sessions of medical crisis 

intervention are needed to decrease anxiety, depression and posttraumatic stress symptoms. More 

sessions resulted in higher effect sizes. Their results show a small overall effectiveness on anxiety and 

depression (d = 0.33) in patients who received single session interventions versus a significant 

moderate effect of d = .60 in patients who received multiple session interventions. The effect of 

multiple session crisis intervention on posttraumatic stress symptoms was analyzed on 262 patients 

from 4 outcome studies and yielded a significant high effect size (d = 0.85). Single session 

intervention of 184 patients from 3 outcome studies resulted in slight effect ( d = 0.21).  

In their RCT study of an Internet Depression Skills Intervention Program, Clarke et al. (2002) tested 

an Internet intervention that was a self-paced, skills training program focusing on the acquisition and 

use of cognitive restructuring techniques. The researchers found no differences between the control 

and experimental conditions on self-reported depression (CES-D) over the study period, indicating a 

lack of a treatment effect. The researchers suggest that the absence of results might have resulted from 

infrequent patient use of the Internet site. It is possible that participants did not return to use the 

Internet site frequently enough to obtain full benefit. Different results come from a study at Vrije 

Universiteit Amsterdam by Koornstra (2007) and van Rossum (2007). The aim of this study was to 

decrease worry by the use of an internet-based course based on exercises twice a day during a month 

with daily internet log-ins. On this website also psychoeducation was offered about worry and its 

possible consequences. Positive results are found, they show a decrease of depression, anxiety, 

sleeping disorders and an increase of self esteem. The authors suggest that these positive results may 
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come from more log-ins on the website, which counted for better implementation. This is similar to 

the prediction of Clarke et al. (2002).    

As noted before it may be required to have sustained and repeated contact with trauma cues and 

memories,  enough relaxation, psychoeducation and social support to prevent chronic distress among 

those individuals who are at most distressed in the wake of trauma. It might be that most interventions 

do work on the short term, however do not implement enough for the long term. Implementation is 

dependent of learning. Since the simplest form of learning is repetition, interventions need to offer the 

possibility for participants to create habituation (Gleitman, Fridlund & Reisberg, 1998). 

 

Early interventions on the Internet 

Computerised and Internet-based interventions have been shown acceptable, viable and efficacious in 

the treatment of several mental health problems (Marks et al, 2007). Chronic posttraumatic stress 

symptoms have been found to be effectively treated by Internet-based interventions (Lange et al. 2003, 

Hirai & Clum, 2005).  Lange et al. tested Interapy, an Internet-driven treatment of traumatic stress of 5 

weeks with 2 writing sessions a week. Participants of Interapy improved more on trauma-related 

symptoms and general psychopathology than those in the control condition. An 8-week self-help 

program with interactive-behavioural techniques for traumatic event related consequences (SHTC) 

proves to work effectively on decreasing posttraumatic stress symptoms as avoidance behaviour and 

intrusive symptoms (Hirai & Clum, 2005).  

Litz et al. (2004) describe their DE-STRESS program, a therapist-assisted, internet-based self-help 

intervention to treat PTSD. The intervention uses a modified form of stress inoculation training. In 

2007 its more developed version was tested on service members with PTSD from September 11th 2001 

terrorist attacks on the Pentagon and the Iraq War. In this study the DE-STRESS program was tested 

versus Internet-based supportive counselling for PTSD. Participants who received DE-STRESS 

reported greater gains than those who received supportive counselling. The authors conclude that the 

intervention is feasible, effective, and viable means of delivering rapid and effective PTSD treatment 

to a large population with otherwise unmet needs (Litz, Engel, Bryant,, & Papa., 2007). Most Internet-

based interventions aimed at trauma survivors so far have been curative, rather than preventive.   

Internet-based interventions show to be very valuable in treating other psychopathology as anxiety, 

depression and panic disorder (Klein, & Richards, 2001; Klein et al., 2009; Litz, 2008; Reger & 

Gahm, 2009; Proudfoot et al. 2004). Internet can as well be used to provide stress management 

techniques, resulting in stress relief (Zetterqvist, Maanmies, Strom L, & Andersson, 2003). Results 

show that internet treatment is comparable to face to face CBT and even superior to CBT treatment 

with frequent therapist contact (Klein et al., 2009; Litz, 2008; Reger & Gahm, 2009). 

For trauma survivors, the only preventive early intervention was aimed at New York City Area 

inhabitants with mental health problems from the 9/11 terrorist attacks (Ruggiero et al., 2006). This 

intervention consists of 7 modules, among which; PTSD, worry and substance use, which participants 
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could enter to depending on their responses to screening questions. It was designed to provide 

education on common emotional and behavioural reactions to traumatic stressors as well as effective 

coping strategies. The intervention was found feasible, but effectiveness data have yet to be published. 

The importance of critical evaluation of internet-based traumatic stress interventions was recently 

made abundantly clear by Bremner, Quinn, Quinn, & Veledar, (2006), who reported that out of 80 

identified sites targeting trauma survivors, 42% provided inaccurate or harmful information and only 

18% of the sites provided any scientific references for the information provided. Almost half were not 

authored by mental health professionals at all. Benight, Ruzek & Waldrep (2008) identified five 

studies that empirically evaluated Web-based interventions for trauma survivors including stand-alone 

self-help programs. This available research provides some important and encouraging initial findings 

that support internet-based interventions for trauma survivors (e.g., Hirai & Clum, 2005; Ruggiero et 

al., 2006) and Web-enhanced therapist-driven interventions (Lange et al., 2003; Litz, Engel, Bryant, & 

Papa, 2004; Litz, Williams, Wang, Bryant, & Engel, 2007). 

 

Trauma TIPS: a brief web-based early intervention to prevent PTSD in injured trauma patients 

Our focus was to design an innovative early intervention that is accessible, low-threshold, and easy to 

perform, and that incorporates evidence-based techniques for preventing the development of PTSD. 

The intervention consists of CBT techniques of psychoeducation, cognitive restructuring, stress 

management and instructions for in vivo exposure exercises. The interactive nature of the Internet 

enables client-tailored care based on a series of choices and options. Patients are given the opportunity 

to follow the program in their own speed and their own time.  

Moreover, regarding the importance of repetition, patients can decide for themselves which 

and how often they wish to perform different parts of the intervention. With this information 

we can assess the effects of singular versus multiple log-ins to test the hypothesis that 

repetition enhances the effectiveness of early interventions. Besides this aim, we can also look 

at the effects of no log-in versus log-in in general. It will be very valuable when repetition 

enhances the effects of the intervention. It is a very easy and cost saving way of enhancing the 

effectiveness of an intervention. It might also mean that patients with different severity of 

psychopathology can use the intervention and can adapt their log-in behaviour to the 

frequency they need to have full benefit of the intervention. In this study we use the preliminary 

results coming from the MM-Intervention. Our data are not complete yet, but will be in the near 

future. 
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Methods 

Subjects 

 

This study is part of a larger ongoing trial, called Trauma TIPS, on the incidence and prediction of 

trauma-related psychopathology in adult injury patients of Level I trauma centres (Academic Medical 

Centre and VU Medical Centre) in Amsterdam, the Netherlands. Included in the period from 

September 2007 to February 2009 were adult patients of Level I trauma center who experienced an 

accident or assault according to the A1-criterion for PTSD (DSM-IV-R). Excluded from the study 

were patients: 1) under the age of 18 years, 2) with suicidal ideation, 3) with psychotic symptoms or 

disorder, bipolar disorder, or organic disorders, 4) with depressive disorder with psychotic 

characteristics 5) with a Glasgow Coma Score < 13 at the time of the intervention, and 6) who were 

physically inept to perform the intervention.  

 

Procedure 

 

After written and oral informed consent, a baseline clinical interview of PTSD symptoms, general 

psychopathology, demographic characteristics, prior psychopathological history and trauma related 

variables took place. Next, patients were randomized into intervention group and control group. 

Patients in the intervention condition were provided with personal log-in names for the intervention. If 

the patient is already dismissed from hospital at the time of the intervention, the patient will be given 

the website’s address. The clinical interviews for the follow-up survey will be administered by 

advanced master students in clinical psychology, who are personally trained by the principal 

researcher J. Mouthaan. These interviews will take place either in the hospital or at the patient’s at 

home, according to the patient’s preference. Immediately prior to and after the intervention, the 

participants completed an online assessment of acute anxiety and arousal. At 1 month post trauma and 

at 3 months post trauma the patients completed a follow-up survey and clinical interviews of PTSD 

symptoms and general psychopathology. The MM-intervention will be offered within two weeks after 

the traumatic event by research assistants, who are personally trained by the principal researcher J. 

Mouthaan.  

 

Intervention 

 

The MM-intervention is an internet programme (which can be found at www.traumatips.nl) of about 

30 minutes duration with interactive elements and visual and auditory materials. The MM-intervention 

will consist of the following six consecutive steps: 
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1. Introduction: Written explanation of the aim of the MM-intervention and operating 

instructions. 

2. Questions: A brief pre-test of arousal and anxiety using two visual analogue scales, which the 

user can set by dragging and dropping a slider.  

3. Trauma: This module consists of three sections: 

a.  Trauma Unit: A video clip in which a trauma unit professional explains the procedures at 

the unit and briefly introduces the trauma unit staff; 

b.  Experiences: In this section participants can choose to click and see one of three videos. In 

each of these videos, a patient of the Trauma Unit briefly tells about his or her experiences 

after the accident. Three different patients are presented, to enable participants to choose 

the story that most closely fits their own story, so that they can identify with it. Based on 

the records of the trauma registry, three of the more frequently occurring types of 

accidental injuries are depicted. a) a male survivor of an industrial  accident (50 years); b) 

a male survivor of a motor vehicle accident (28 years); and c) a female survivor of an 

assault (35 years). Two males and 1 female are shown, as this represents the sex 

distribution of accident victims in the trauma records. In each of the three video clips 

instructions to the cognitive behavioural procedures are given. These include: 

psychoeducation about commonly occurring physiological reactions during and right after 

accidental injuries and information about the relation between thoughts and resulting 

emotions. Also, instructions to use adaptive self-talk and to replace anxiety-producing 

thoughts with ones of a pleasant situation (e.g. a pleasant place, a favourite activity) are 

given. Participants are instructed to practice the technique whenever an unpleasant or 

anxiety provoking thought occurs. Further, other possible adaptive strategies for 

responding to stress symptoms are discussed such a seeking social support or finding 

distraction. Next, information about repeated exposure exercises that can be used to 

counteract avoidance and withdrawal is provided. The exercises are specifically tailored to 

injured patients since many of them will have temporal or permanent physical disabilities.  

c. Tips: a summary list of five tips for coping with common physical and psychological 

reactions after a traumatic event is presented. The tips are derived from the examples and 

instructions provided in the three video features of the Trauma Unit patients. An example 

of a tip is ‘Often it is helpful to seek support with other people, both in sharing your 

emotional concerns as in sharing your practical questions’. 

4. Exercises: two audio features of approximately 7 minutes duration each with instructions for 

stress management techniques are presented: (a) “Muscle relaxation” focuses on progressive 

muscle relaxation through breathing retraining; (b) “Safe place” is an exercise that focuses on 

decreasing stress or tension levels by imagining a safe and secure place while retraining 
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breathing. The exercises are developed by external experts and staff members of the 

Amsterdam Academic Medical Center; 

 Questions: A brief post-test of arousal and anxiety using two visual analogue scales, identical 

to step 2.  

5. The end: Information about other sources of help available is provided, including the email 

address and telephone number of the psychosocial worker of the Trauma Unit, who can be 

contacted in case the participant wishes to obtain further assistance. The first time the patients 

log on, they are to complete all steps of the program, including the pre-test and post-test of 

state anxiety. If they choose to undergo the intervention a second time, or additional times, 

they may skip any sections they wish. By assigning each client a login name and password in 

advance, the components of the intervention of each single patient can be traced. 

 

Instruments 

 

Clinical Interviews 

The Dutch translation of the Mini-International Neuropsychiatric Interview 5.0 (MINI-Plus; Van Vliet 

& De Beurs, 2007), a structured diagnostic DSM-IV-based interview, was used to diagnose 

participants with anxiety and mood disorders. An additional item was constructed to assess symptoms 

of Acute Stress Disorder, since this was absent in the MINI-Plus. The MINI-Plus is a more extensive 

version of the MINI. The MINI has good psychometric characteristics and is suitable for research 

purposes (Van Vliet & De Beurs, 2007). The psychometric characteristics of the MINI-Plus have not 

been studied so far, but they are expected to be similar or better than those of the original MINI. In the 

current study, participants were coded as having no anxiety disorder (0) or having at least one anxiety 

disorder (1). The same rule was used for mood disorders; subjects were coded 0 (no mood disorder) or 

1 (at least one mood disorder). 

The Clinician-Administered PTSD Scale for DSM-IV (CAPS-DX; Blanchard, Hickling, Taylor, 

Forneris, Loos, & Jaccard, 1995) was used to assess PTSD symptoms. The CAPS-DX is a structured 

interview which can be used for diagnosing PTSD and determining the frequency, intensity, and 

severity of PTSD symptoms. The psychometric characteristics of the CAPS-DX are good (Hovens, 

Van der Ploeg, Klaarenbeek, Bramsen, Schreuder, & Vladar Rivero, 1994). The total severity of the 

PTSD symptoms is determined by using the CAPS-DX total score. This score is calculated by 

summing frequency and severity scores of all symptoms (range: 0-136). For diagnosing PTSD, the 

rule advised by Weathers, Ruscio, and Keane (2001) was used who suggest a cut-off score of 45 

points on the CAPS-DX. For determining whether there has been a significant improvement on PTSD 

symptoms, the rule advised by Weathers, Keane, and Davidson (2001) was used. According to this 

rule, a significant clinical improvement is present in case of a decline of 15 points or more on the 

CAPS-DX. 
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Self-report questionnaires 

As additional assessments of subjective distress, participants completed self-report questionnaires on 

each assessment occasion. The Dutch version of the Hospital Anxiety and Depression Scale (HADS; 

Spinhoven, Ormel, Sloekers, Kempen, Speckens, & Van Hemert, 1997) was used to assess anxiety and 

depressive symptoms. The HADS can be divided into two scales: the anxiety (HADS-A) and the 

depression (HADS-D) scale, both consisting of seven items. All items are scored on a scale from 0 to 

3. The range of scores on both scales is 0-21, the range for the total score is 0-42. High scores indicate 

higher symptom levels of anxiety or depression. The test-retest reliability coefficients of the two scales 

are high (Spinhoven et al., 1997). 

The Dutch version (translation by the Centre for Psychological Trauma of AMC de Meren, 2005) of 

the Impact of Event Scale-Revised (IES-R; Weiss & Marmar, 1997; in Creamer, Bell, & Failla, 2003) 

was used to assess PTSD symptoms. The IES was developed by Horowitz, Wilner, and Alvarez (1979) 

to assess the frequency of intrusive and avoidant symptoms after a variety of traumatic experiences. 

The Dutch IES-R consists of three subscales: intrusion (8 items), avoidance (8 items) and hyperarousal 

(6 items). For every item, the respondent answers on a 5-point scale whether the symptom was present 

(0 = not at all; 1 = rarely; 2 = sometimes; 3 = somewhat much; 4 = often) during the past seven days. 

In the current study, only the total score will be used, which consists of 22 items. The range of the 

summed total score is 0-88. The IES-R has good psychometric properties (Creamer et al., 2003). 

Acute peritraumatic reactions are assessed using two short inventories. First, the Peritraumatic Distress 

Inventory (PDI; Brunet, Weiss, Metzler, Best, Neylan et al., 2001) is a 13-item self-report measure, 

the Peritraumatic Distress Inventory, to obtain a quantitative measure of the level of distress 

experienced during and immediately after a traumatic event. Items assess the level of terror, horror, 

grief, helplessness, anger and panic. Scores are ranging from 1(completely false) to 5 (completely 

true). The PDI is scored as mean item response. The PDI has been demonstrated to be internally 

consistent, with good test-retest reliability and good convergent and divergent validity. The PDI has 

been shown to be correlated with measures of posttraumatic stress symptoms (Brunet al., 2001). 

Second, the Dutch version of the Peritraumatic Dissociative Experience Questionnaire (PDEQ; 

Marmar, Weiss & Metzler, 1997), which is a 10-item scale that assesses the level of 

dissociative experiences during and/or immediately after trauma exposure (depersonalisation, 

derealisation, amnesia, out of body experience, and altered time perception). Responses 

reflect the extent to which a dissociative phenomenon has been experienced, with scores 

ranging on a scale from 1 (not at all) to 5 (extremely true). The PDEQ is scored as mean item 

response. The PDEQ has been demonstrated to be internally consistent and strongly 

associated with other measures of traumatic stress response, dissociation and level of stress 
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exposure (Marmar et al., 1997). Reliability and validity of the Dutch PDEQ has been 

demonstrated elsewhere (Sijbrandij, Olff, Opmeer, Carlier, & Gersons, 2006).  

Table 1. 

Instruments that were administered on assessment occasions during this study 

Assessment occasions 
Instruments 

T1 T2 T3A T3B 

Clinical interviews     

MINI-Plus  ! ! ! 

CAPS-DX   ! ! 

Self-report questionnaires     

PDEQ  !   

HADS  ! ! ! 

IES-R  ! ! ! 

    PDI  !   

Other     

ISS !    

Demographic information  !   

Trauma-related details  !   
Note. MINI-Plus: Mini-International Neuropsychiatric Interview 5.0, CAPS-DX: Clinician-Administered PTSD Scale for 

DSM-IV, PDEQ: Peritraumatic Dissociative Emotions Questionnaire, HADS: Hospital Anxiety and Depression Scale, IES-

R: Impact of Event Scale-Revised, PDI: Peritraumatic Distress Inventory, ISS: Injury Severity Score. 

T1: in trauma unit, T2: one week after the accident, T3A: one month after the accident, T3B: three months after the accident.  

 

Demographic, accident-related, and work-related information 

 

During the first clinical interview, patients were asked about their demographics; gender (0 = man, 1 = 

woman), nationality (0 = Dutch, 1 = other than Dutch), country of origin (0 = the Netherlands, 1 = 

other than the Netherlands), marital status (0 = not married nor living with partner, 1 = married or 

living with partner), children living at home (0 = no children living at home, 1 = at least one child 

living at home), level of education (0 = primary school, 1 = lower secondary, 2 = medium secondary, 

3 = higher secondary, 4 = other), and work status (0 = unemployed, 1 = employed). Furthermore, 

during the first interview a detailed description of the accident was provided by the participants. 

Information regarding the number of days spent in the hospital was collected from a database of the 

academic hospital. 
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Injury severity 

 

The Injury Severity Score (ISS; Baker, O’Neill, Haddon, & Long, 1947) is a measure of the 

severity of the physical injury was assessed. The ISS is an anatomical scoring system that 

provides an overall score for patients with multiple injuries. In the trauma unit or shock room 

(T1), a physician assigns a score to each injury using the Abbreviated Injury Scale (AIS; 

Kühn et al., 2006), for six specific body parts (head, face, chest, abdomen, extremities, 

external). The three most severely injured body regions have their AIS score squared and 

added together to produce the ISS score. The range of the ISS is 0 to 75. In case of an injury 

with an AIS of six (fatal), the ISS score is automatically assigned to 75. The ISS correlates 

linearly with mortality, morbidity, and hospital stay. 

 

Conscious state of a person 

 

The Glasgow Coma Scale or GCS (GCS; Teasdale & Jennet, 1974) is a neurological scale 

which aims to give a reliable, objective way of recording the conscious state of a person, for 

initial as well as subsequent assessment. A patient is assessed against the criteria of the scale, 

and the resulting points give a patient score between 3 (indicating deep unconsciousness) and 

either 14 (original scale) or 15 (the more widely used modified or revised scale). It is composed 

of three parameters: Best Eye Response (four grades), Best Verbal Response (5 grades), Best Motor 

Response (6 grades). Generally, brain injury is classified as: Severe, with GCS " 8 - that is also 

a generally accepted definition of a coma, Moderate, GCS 9 – 12 and Minor, GCS # 13.  

 

Statistical analyses 

 

Statistical analyses were performed using SPSS 16.0 for Windows. For tests of significance for 

categorical variables we used chi square tests. In testing the difference between groups on continuous 

variables we used paired samples t-tests, independent samples t-tests in case of two groups, and one-

way ANOVA’s were performed for comparing two groups. Repeated measurement analyses were 

used to study the changes over time in IES-R score, and in HADS Anxiety and Depression scores 

between the two groups. We applied linear mixed models to take into account that measurements 

within the same individual are correlated (Litell, Pendergast, & Natarajan, 2000). The mean scores for 

each outcome at 1 month and at 3 months were modelled as a function of the intervention given (two 

levels), time since intervention (as a categorical variable with two levels), the baseline measurement 
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(continuous), and the interaction between time and intervention. This interaction term was added to the 

model to allow the treatment effect to be different at 1 month and at 3 months of follow up.  

To determine log-in behaviour we perceive it on several ways. Log-in behaviour is divided into: 1) 

number of log-ins, 2) number of minutes logged in, 3) total number of log-ins 4) number of films 

watched, 5) number of minutes watched films, 6) total number of films watched, 7) number of listened 

exercises, 8) number of minutes listened exercises, 9) total number of listened exercises and was 

measured at time periods within one month and within 3 months. To test the possible differences 

between 0 versus # 1 log-in (zero log-in versus 1 plus log-in) we used chi square tests. To test the 

possible differences between 0/1 versus > 1 log-in (single versus multiple log-in) we used ANOVA’s. 
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Patients 

The final sample for the current study consisted of 300 trauma patients of the Trauma Unit of AMC 

and VU Medical Centre. 151 Patients were randomly assigned to the MM-intervention and 149 

participants were assigned to a control-group. The greater part consisted of men (n = 180, 60%). 

Average age of the total group was 43.8 years (SD = 15.6). A majority of the total group had the Dutch 

nationality (n = 286, 96.3%), comes originally from The Netherlands (n = 248, 83.8%), and was 

educated 5-6 years of highschool on average (n = 134, 45.1%), was married or living with a partner (n 

= 196, 65.6%), had children (n = 170, 56.9%) and was currently working or going to school (n = 240, 

80.8%).  Table 2 shows that no significant differences were found between the intervention and 

control group with respect to demographic characteristics.  

 

Table 2 
Demographic characteristics of the patients in the sample 
    Controls   Intervention    Total 
Gender         
 Male 91 (61.1%)  89 (58.9%)  180 (60%) 
 female 58 (38.9%)  62 (41.1%)  120 (40%) 
         
Age M(SD) 43.8 (16.0)  44.0 (15.8)  43.8 (15.6) 
          
Country of origin          
 The Netherlands 122 (83.0%)  126 (84.6%)  248 (83.8%) 
 Other than the Netherlands 25 (17.0%)  23 (15.4%)  48 (16.2%) 
         
Nationality          
 The Netherlands 143 (97.3%)  143 (95.3%)  286 (96.3%) 
 Other than the Netherlands 4 (2.7%)  7 (4.7%)  11 (3.7%) 
         
Educational level         
 elementary school/up to 4 yrs high school 43 (29.1%)  40 (26.8%)  83 (27.9%) 
 5-6 yrs high school/lower continuing education 62 (41.9%)  72 (48.3%)  134 (45.1%) 
 college/university 43 (29.1%)  37 (24.8%)  80 (26.9%) 
         
Marital status          
 Married or living with partner 96 (64.4%)  100 (66.7%)  196 (65.6%) 
 Not married nor living with partner 53 (35.6%)  50 (33.3%)  103 (34.4%) 
         
Children          
 Yes 85 (57.0%)  85 (56.7%)  170 (56.9%) 
 No 64 (43.0%)  65 (43.3%)  129 (43.1%) 
         
Pre trauma work status         
 No work nor school 26 (17.4%)  31 (20.9%)  57 (19.2%) 
 (un) paid work or school 123 (82.6%)  117 (79.1%)  240 (80.8%) 
Note.  Percentages appear in parentheses. 
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With respect to trauma-related factors, no significant difference is found.  No significant differences 

were found between groups on type of traumatic event, number of hospitalisation days, Glasgow 

Coma Score (GSC), having a clear memory of the event, or event-specific characteristics, such as 

others being injured or others dying (see table 3). 

 
Table 3 
Trauma related characteristics of subjects intervention and control group 
    Controls Intervention  Total 
Trauma mechanism       
 Traffic related accident 103 (69.1%) 97 (64.2%) 200 (66.7%) 
 Physical abuse 5 (3.4%) 2 (1.3%) 7 (2.3%) 
 Work-related accident 18 (12.1%) 15 (9.9%) 33 (11.0%) 
 Fall from height 15 (10.1%) 29 (19.2%) 44 (14.7%) 
 Other 8 (5.3%) 8 (5.3%) 16 (5.3%) 
Clear memories of trauma       
 Yes 64 (43.0%) 73 (49.3%) 137 (46.1%) 
 No 85 (57.0%) 75 (50.7%) 160 (53.9%) 
        
Time spent in hospital (days) 5.89 (11.5%) 5.5 (8.1%) 5.7 (9.1%) 
Were others injured        
 Yes 37 (25.9%) 38 (27.0%) 75 (26.4%) 
 No 106 (74.1%) 103 (73.0%) 209 (73.6%) 
Did others die?       
 Yes 5 (3.5%) 8 (5.7%) 13 (4.6%) 
 No       
 
 Note.  Percentages appear in parentheses. 

 

More people in the control group thought they were going to die during the traumatic event than in the 

intervention group (!2(1) = 7.76, p <.01). No significant difference between intervention and control 

group were found with respect to Emotionality (see Table 4). 

 
Table 4 
Self-report peritraumatic emotions 
    Controls            Intervention Total 
thought I was going to die   
 Yes* 40 (28.0) 20 (14.4) 60 (21.3) 
 No 103 (72.0) 119 (85.6) 222 (78.7) 
     
Emotionality score total M (SD) 12,8 (4.7) 12,1 (5.3) 12,4 (5.0) 
     
PDI total score  M (SD) 1.0 ( 0.9 ) 0.9 ( 0.8 ) 1.0 (0.8 ) 
     
PDEQ total score M (SD) 2.3 ( 1.0 ) 2.0 ( 0.9 ) 2.1 ( 1.0 ) 
     

 
*p < .05 Note:  PDEQ: Peritraumatic Dissociative Emotions Questionnaire, PDI: Peritraumatic Distress Inventory 
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In table 5 the prior history of psychopathology is displayed. Group comparison revealed no significant 

differences in prior psychopathology. 

 
 
Table 5 
Psychiatric History 
    Controls   Intervention    Total 
Total prior trauma          
 M (SD) 2,9 (2.2)  3.0 (2.4)  3.0 (2.3) 
Current negative effect of trauma         
 M (SD) 2.6 (3.9)  2.7 (4.6)  2.7 (4.3) 
Anxiety disorder (MINI)           
 Yes* 11 (7.6%)  11 (7.8%)  22 (7.7%) 
Mood disorder (MINI)          
 Yes 35 (24.3%)  44 (31.4%)  79 (27.8%) 
 
*p < .05 Note.  Percentages appear in parentheses. MINI= MINI International Neuropsychiatric Interview 
 
 

Dropout  

In both groups 13 subjects of 150 dropped out of the study after randomization. Non-completers 

differed significantly from completers on several factors. Demographically, more drop-out patients 

were female ($2 (1)= 7.64, p = .006), and of non-Dutch origin ($2(1) = 4.90, p = .003), and nationality 

($2(1) = 18.8, p < .001). With regard to the traumatic experience, non-completers were less often 

admitted to hospital in general and ICU specifically and were significantly less severely injured than 

completers ( F(1, 207) = 4.08,  p < .05).  Patients who dropped out also reported more peritraumatic 

distress as reported in PDI!( F(1, 210) = 6.28, p <.05) Dropped out patients also report more symptoms 

of feelings of anxiety and depression (F (1, 213)= 7.59, p < .05). Non-completers report a significantly 

bigger impact of the traumatic event (IES-R) (F (1, 214) = 21.55, p < .001). Patients who dropped out 

report more PTSD symptoms like avoidance (F (1, 214) = 15.95, p < .001), and intrusion ( F (1, 214) = 

19.20, p <.001), and hyperarousal ( F (1, 214)= 17.81, p < .001).  

 

Psychological symptoms and disorders  

Baseline 

There were no significant between-group differences for any baseline psychopathology measures (see 

Table 6). 
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Table 6 
Incidence of psychopathology 
!! !! !"#$%&'$( ( )(*+',-(.+%%+/(01( ( 2(*+',-#(.+%%+/(01!
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<7=;( ! ! ! ! ! ! ! ! ! ! !! ! !! ! !! ! ! !! ! !! ! ! ! !
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* p < .05 
(Note:  Percentages appear in parentheses. 
CAPS= Clinician Administered PTSD Scale, IES-R= Impact of Events Scale Revised, MINI= MINI International Neuropsychiatric Interview, HADS-D= Hospital Anxiety and Depression Scale 

(Depression subscale), HADS-A= Hospital Anxiety and Depression Scale (Anxiety subscale) 
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1 Month follow-up 

Analyses of the HADS-D scores indicated that the intervention group reported significantly less 

symptoms of depression at 1 month in comparison with the control group, (F(1, 143) =4.37,p =.038). 

Analysis on the HADS-A scores showed no significant differences. A significant difference was found 

on the IES-R scale for symptoms of hyper arousal. The intervention group scores reported 

significantly less symptoms of hyper arousal than control subjects, (F(1,145) = 5.91, p = .16). 

Comparison of symptoms of PTSD using the clinician administered PTSD scale CAPS, showed no 

significant differences between the groups (see Table 6). 

 

3 Months follow-up 

At 3 months, no significant differences were shown between the groups on symptoms of 

psychopathology, except for one measure. Analyses of the IES-R scores indicated significant less 

severe symptoms of hyper arousal in the intervention than in the control group, (F(1, 99) = 6.0, p = 

.02) (see Table 6).  

 

Effectiveness of Multimedia-intervention 

 

The mixed-model analysis on main outcome measure IES-R Hyperarousal showed a significant main 

effect of Time (F (1, 299) =8.99, p<.01). The mixed-model analysis in main outcome measure HADS-

D showed a significant main effect of Group (F (1,299 ) =4.15, p<.05). There were no other significant 

effects on group, time and group x time (see Table 7). 

 
 
Table 7 
Effectiveness of Multi-Media Intervention 
Measure  Group effect 

(F) 
Time effect 

(F) 
Group x Time 

Effect (F) 
IES-R Total 1.61 3.72  1.23 
IES-R Intrusion .72 .43 2.95 
IES-R Avoidance 1.94 2.22 .02 
IES-R Hyperarousal .135 8.99** .31 
HADS-A 1.64 .24 .10 
HADS-D 4.15* .22 .14 
Note: PTSD Scale, IES-R= Impact of Events Scale Revised, MINI= MINI International Neuropsychiatric Interview, HADS-
D= Hospital Anxiety and Depression Scale (Depression subscale), HADS-A= Hospital Anxiety and Depression Scale 
(Anxiety subscale) 
All mixed models controlled for baseline assessments 
* p <.05, ** p <.01 
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Log-in behaviour 

 

Within the intervention group most participants logged in to the MM-intervention (n = 116, 77.5%). A 

total of 34 patients (22.5%) never logged into the website. The average times patients logged in were 

1.7 (SD = 2.5). On average patients were logged in for 20.5 minutes (SD = 26.2).  

Looking at the specific parts of the intervention, we see that patients watched a film 2.3 times (SD = 

1.5). On average patients watched the films for 6.4 minutes (SD = 5.1).  

With regard tot the exercises on the website patients listened to the exercises on average 1.8 times (SD 

= 2.1) and 7.2 minutes (SD 10.4). Table 8 shows a summary of log-in behaviour. 

 

Table 8 
Summary of log-in behaviour 
         Total 

 
 < 1 month  < 1st follow up 

No. log-ins                    M (SD) 1.7 (2.5) 1.4 (2.1) 1.9 (2.2%) 
       
                                                      0 34 (22.5 %) 31 (20.5%) 7 (4.6%) 
                                                      1  63 (41.7%) 50 (33.1%) 43 (28.5%) 
                                                   ! 2 53 (35.1%) 35 (23.3%) 40 (26.6%) 
       
                              Total No. log ins 250  166  170  
       
No. minutes logged in  M (SD) 20.5 (26.2) 17.5 (20.3) 19.6 (20.8) 
       
No. films watched         M (SD)     2.3 (1.5) 2.2 (1.3) 2.4 (1.4) 
       
                                                       1 27 (17.9%) 18 (11.9%) 17 (11.3%) 
                                                    ! 2 54 (35.8%) 40 (26.6%) 42 (27.9%) 
       
                   Total No. films watched 189  130  122  
       
No. minutes watched films M (SD) 6.4  (5.1) 5.9 (4.4) 5.9 (4.4) 
       
No. listened exercises   M (SD) 1.8 (2.1) 2.1 (2.7) 1.8 (2.2) 
       
                                                       1 12 (7.9%) 7 (4.6%) 11 (7.3%) 
                                                    ! 2 6 (4.0%) 4 (2.7%) 5 (3.3%) 
       
             Total No. listened exercises 32  23  29  
       
No. minutes list. exercises M (SD) 7.2 (10.4) 8.4 (12.8)         7.4 (10.9) 
 
Note.  Percentages appear in parentheses. 
 

To compare the scores of psychological symptoms and disorders between 0 versus ! 1 log-in and 0 or 

1 versus >1 log-in we outline psychological disorders and log-in behaviour against time. There are no 

significant differences in scores of psychological disorders between log-in behaviour. We also outline 

psychological disorders at baseline against future log-in behaviour. Even though there are no 

significant differences, there are some differences in log-in behaviour. People who have higher scores 

on psychopathology tend to log-in more times at follow up (see Table 9a,b,c).  
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Tabel 9a 
Future log-in behaviour compared with psychological disorders at baseline 
     0 versus !  1   0-1 versus > 1 
  0 log in  !  1         total  0-1 log in   > 1  Total 
Anxiety                      
 Anxiety disorder (MINI) 14 (14.9%)  7 (13.2%)  21 (14.3)  3 (9.7%)  18 (15.5%)  21 (14.3%) 
 HADS Scale A  M(SD) 3.88 (3.53)  4.49 (4.08)  4.40 (3.99)  4.34 (3.91)  4.49 (4.16)  4.40 (3.99) 
                   
Depression                  
 Mood disorder (MINI) 8 (8.5%)  6 (11.3%) 14 (9.5%)  2 (6.5%)  12 (10.34%) 14 (9.5%) 
 HADS Scale D  M(SD) 4.06 (4.16)  3.82 (3.70)  3.86 (3.75)  4.04 (3.69)  3.55 (3.90)  3.86 (3.75) 
                   
PTSD                  
 IES-R Total M (SD)  14.22 (15.51)  17.93 (16.99)  17.34 (16.75)  15.94 (14.81)  19.60 (19.47)  17.33 (16.75) 
 IES-R Avoidance M (SD) 3.33 (4.38)  4.79 (6.23)  4.56 (5.98)  4.04 (5.19)  5.40 (7.07)  4.56 (5.98) 
 IES-R intrusion M (SD) 6.22 (6.52)  7.75 (7.19)  7.50 (7.09)  7.01 (6.42)  8.30 (8.07)  7.50 (7.09) 
 IES-R hyperarousal 4.67 (5.75)  5.39 (5.09)  5.27 (5.18)  4.89 (4.87)  5.90 (5.65)  5.27 (5.18) 
 
Note: Percentages appear in parentheses. (CAPS= Clinician Administered PTSD Scale, IES-R= Impact of Events Scale Revised, MINI= MINI International Neuropsychiatric Interview, HADS-D= Hospital Anxiety and 
Depression Scale (Depression subscale), HADS-A= Hospital Anxiety and Depression Scale (Anxiety subscale) 
 
Table 9b 
Login at 1 month 
     0 versus !  1   0-1 versus > 1 
  0 log in  !  1         total  0-1 log in   > 1  Total 
Anxiety                  
 Anxiety disorder (MINI) 3 (4.3%)  1 (2.4%)  4 (3.6%)  1 (4.0%)  1 (3.4%)  4 (3.6%) 
 HADS Scale A  M(SD) 3.43 (3.08)  3.34 (3.19)  3.36 (3.15)  3.21 (3.19)  3.58 (3.13)  3.36 (3.15) 
                   
Depression                  
 Mood disorder (MINI) 5 (7.1%)  3 (7.1%)  8 (7.1%)  2 (8%)  6 (6.9%)  8 (7.1%) 
 HADS Scale D  M(SD) 2.50 (2.44)  2.70 (3.75)  2.67 (3.54)  2.06 (2.48)  3.58 (4.62)  2.67 (3.54) 
                   
PTSD                  
 IES-R Total M (SD)  12.93 (15.87)  9.81 (11.14)  10.37 (12.06)  10.45 (12.36)  10.26 (11.79)  10.37 (12.06) 
 IES-R Avoidance M (SD) 4.36 (5.61)  2.33 (3.73)  2.69 (4.16)  2.77 (4.14)  2.58 (4.26)  2.69 (4.16) 
 IES-R intrusion M (SD) 4.86 (5.96)  4.17 (4.97)  4.29 (5.12)  4.34 (5.44)   4.23 (4.69)  4.29 (5.12) 
 IES-R hyperarousal 3.71 (5.01)  3.31 (3.85)  3.38 (4.05)  3.34 (4.15)  3.45 (3.97)  3.38 (4.05) 
 CAPS DX total score M(SD) 20.08 (18.92)  18.98 (19.04)  19.22 (18.93)  18.83 (18.13)  19.86 (20.37)  19.22 (18.93) 
  CAPS DX PTSD  2 (8.0%)   4 (4.5%)   6 (5.3%)   3  (4.3%)    3  (7.0%)    6  (5.3%)  
Note: Percentages appear in parentheses. (CAPS= Clinician Administered PTSD Scale, IES-R= Impact of Events Scale Revised, MINI= MINI International Neuropsychiatric Interview, HADS-D= Hospital Anxiety and 
Depression Scale (Depression subscale), HADS-A= Hospital Anxiety and Depression Scale (Anxiety subscale) 
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Table 9c 
Login at 3 months 
     0 versus ! 1   0-1 versus > 1 
  0 log in  ! 1         total  0-1 log in   > 1  Total 
Anxiety                  
 Anxiety disorder (MINI) 2 (3.7%)  2 (6.7%)  4 (4.8%)  0 (0.0%)  4 (6.2%)  4 (4.8%) 
 HADS Scale A  M(SD) 2.50 (2.99)  3.09 (3.58)  2.98 (3.47)  3.47 (3.94)  2.23 (2.47)  2.98 (3.47) 
                   
Depression                  
 Mood disorder (MINI) 3 (5.6%)  1 (3.3%)  4 (4.8%)  0 (0.0%)  4 (6.2%)  4 (4.8%) 
 HADS Scale D  M(SD) 1.60 (2.59)  2.57 (3.73)  2.39 (3.56)  2.82 (4.03)  1.72 (2.60)  2.39 (3.56) 
                   
PTSD                  
 IES-R Total M (SD)  8.10 (9.10)  7.70 (10.26)  7.77 (9.99)  8.71 (10.14)  6.27 (9.79)  7.77 (9.99) 
 IES-R Avoidance M (SD) 3.30 (4.62)  2.17 (3.65)  2.38 (3.82)  2.85 (3.96)  1.64 (3.57)  2.38 (3.82) 
 IES-R intrusion M (SD) 2.80 (2.57)  3.40 (5.01)  3.30 (4.66)  3.54 (4.43)  2.91 (5.09)  3.30 (4.66) 
 IES-R hyperarousal 2.00 (2.87)  2.22 (2.48)  2.18 (2.53)  2.47 (2.94)  1.73 (2.66)  2.18 (2.53) 
 CAPS DX total score M(SD) 12.20 (10.24)  17.49 (18.60)  16.25 (17.10)  16.84 17.75)  15.17 (16.06)  16.25 (17.10) 
  CAPS DX PTSD 0  (0%)    3  (4.6%)    3  (3.5%)    2  (3.6%)    1  (3.3%)    3  (3.5%)  
Note: Percentages appear in parentheses. (CAPS= Clinician Administered PTSD Scale, IES-R= Impact of Events Scale Revised, MINI= MINI International Neuropsychiatric Interview, HADS-D= Hospital Anxiety and 
Depression Scale (Depression subscale), HADS-A= Hospital Anxiety and Depression Scale (Anxiety subscale) 
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Discussion 
 
Early interventions that facilitate mental health recovery in the aftermath of a traumatic event have the 

potential to be enormously valuable. Brief, technologically based interventions are of particular 

interest because they are inexpensive, highly transportable, easily standardized and administered, as 

well as easily tailored to the needs of specific individuals. In this RCT we tested the preliminary 

effects of a brief web-based intervention and the influence of log-in behavior in particular. We find a 

main effect of Time for hyperarousal (IES-R) and a main effect of Group for depression (HADS-D) 

after conducting a mixed-model analysis. However, the results show no significant group x time 

interaction effects. Considering that these results are preliminary, this result might change after the 

input of the final data. Even though the Mixed-Model Analysis does not show an overall effect of the 

MM-intervention, simple analyses of the incidence of Psychopathology at follow up shows promising 

results. At one-month follow up there are significant between-group differences for depression 

(HADS-D) and PTSD (IES-R, CAPS) and its specific symptoms, except for symptom cluster 

intrusion. At three-month follow up more significant between group-differences are found. All 

psychopathology scores are lower in the intervention group except for the symptom cluster avoidance. 

Despite the limited main effects these numbers are still important. These data show a trend favorable 

for patients that were assigned to the intervention group. Not less important is the conclusion that no 

harmful effects were found after the intervention. 

Our main aim of this study was to investigate if log-in behavior influences the effects of the 

intervention. We tested the hypothesis that repetition, meaning multiple log-ins on the Website would 

account for better effects of the MM-intervention. We failed to find an effect that supports the 

hypothesis that repetition increases the effects of the intervention. It could be that with increased 

power more significance would have emerged. Some individual group differences did come out. 

However, they were not significantly different. Some data suggested a trend for patients with higher 

baseline psychopathology scores to log-in more frequently than others. For PTSD this trend also 

accounts for 1 time log-in versus no log-in at all.  

It might be that patients feel a greater need to log-in and go through the website when they score 

higher on psychopathology. There might be something of the intervention program that offers these 

participants a needful aid after the wake of trauma. In this study there are drop out patients, however, 

numbers are low. It means this intervention offers something that keeps patients motivated or 

interested to participate. Besides this promising fact it is also valuable that while patients log-on to the 

website on voluntary basis, log-in percentage is high (78%). With all this knowledge, question rises 

´what it is, in this intervention that makes patients not only to log-in, and to finish the study but also to 

log-in more frequent when having higher scores on psychopathology?´ It might be that this 

intervention gives the answers trauma survivors are looking for, or gives the support they need. Future 

research should focus on finding out which mediators make patients to log-in.  
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How do the results of this study relate to existing literature? A study of Clarke et al (2002) resulted in 

similar outcomes which might indicate that not returning to the website enough like in our study 

would be equivalent to persons who attend single session interventions like only one or two 

psychotherapy sessions.  If we assume hypothetically that one time log-in would be analogous to a 

single session intervention we could look at other interventions that have suggested more promising 

results. Our results support the suggestion of Gray & Litz (2005) that one-time disclosure of the event 

or attendant emotional reactions is insufficient to decrease psychopathology and that sustained and 

repeated contact with trauma cues and memories may be required to prevent chronic distress.  

  

The current study suffers from several limitations. To start, the groups in this study were relatively 

healthy. Because of this it is hard to find an effect because little progression can be expected. There 

was a lack of cultural diversity since most of the participants are from Dutch origin. Also the sample 

size consists of more male respondents than female respondents. Due to the study an inclusion 

criterion was that respondents need to speak Dutch fluently. Another shortcoming is that we do not 

have any information on the mental health of the patients refusing participation in the study, which 

means the participating patients could introduce a bias. Also drop out patients could introduce a bias 

since drop out patients show to have high scores on psychopathology. Also 22,5% of the patients did 

not log-on to the Website, this is comparable to patients who do not finish a intervention. However, 

this is inherent to this genre of research.  

 

There are several possible reasons for the overall lack of effect. Because they are newly developed, the 

Internet intervention materials themselves may have content shortcomings. Or the process of recovery 

following trauma is so strong that the MM-intervention is not intensive enough to have additional 

impact. Another option might be that the general absence of benefit seen in this study is due to the lack 

of the caring, supportive therapeutic alliance that is an integral part of in vivo psychotherapy. It is also 

possible that the patients that did log-in did not return to use the Website frequently enough to obtain 

full benefit. 

Looking at the drop-out patients we see that especially those who drop out have high scores on 

psychopathology. It is possible that this intervention is not applicable for patients with more severe 

psychopathology. Question is if it is usable to offer this intervention to this group or to refer these 

patients to more intensive therapy. It is striking that patients with higher scores of psychopathology 

seem to log-in more often or these patients tempt to drop-out.  

An explanation for the lack of an effect of log-in behaviour could be a deficiency of patients that did 

log-in or a deficiency of patients that logged-in the website multiple times that eventually causes a 

lack of power.  
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The challenge for the future of Web-based interventions for trauma recovery also will include 

determining which groups respond most effectively to these approaches. Subject of further studies 

could be, finding out which key mediators are responsible for attracting and motivating patients to log-

in and continuing to log-in and participate. Future studies could focus on increasing participant use of 

the Website by employing several low-intensity methods like e-mail messages, live telephone calls 

and postcards. These would remind patients to return to the site, go through more of the content, and 

potentially obtain more benefit.  

 

Overall this study shows promising preliminary results for injury patients of Level I trauma Centres 

and the facilitation of mental health recovery in the aftermath of a traumatic event. The results do not 

only indicate that this intervention is feasible and easy to implement but also show that people seem to 

react very well to this intervention.   
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