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Abstract

Combining qualitative and quantitative research findings can lead to theories on a target
phenomenon that overarches insights obtained by only one of these research methods.
In this article we use three sources to formulate one integrated theoretical model about
factors influencing the development of post-traumatic stress disorder (PTSD) in children
who have gone through trauma. The sources are: meta-analysis, meta-synthesis and
expert elicitation. The results that emerge from each individual source will be used to
formulate a hypothesis. These hypotheses are than integrated leading to an overall
hypothesis representing the integrated model. It is concluded that traumatized children's
feelings and the interactions with their parents are the most important influential factors

in the development of PTSD.
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Introduction

At the heart of the evidence-based practice are evidence syntheses, or integrations of
research findings derived from systematic reviews of empirical research. At the start of
the systematic review practice, in the mid-1970s, only quantitative, randomized
controlled trial studies were used. This type of review was labeled meta-analysis by Glass
(1976) and was of particular interest for policy making in health care. As the popularity of
this type of research grew, questions arose about whether studies using different
methods, such as cross sectional research and qualitative research, should be included in
systematic reviews. As these reviews were intended to “‘avoid drawing wrong or
misleading conclusions, either of the reviews' raw material or from the review process
itself" (Harden & Thomas, 2005), several research groups started to investigate the
possibilities of including results from studies using different methods (see, for example,
Dixon-Woods, Fitzpatrick, & Roberts, 2001; Harden et al., 2004; Sandelowski, Voils, &
Barroso, 2006). The objective of the current study is to explore a method that enables the
integration of the findings of studies stemming from different methods.

Studies have shown the added value of combining qualitative evidence with
quantitative evidence (synthesis research) in systematic reviews (e.g., Gorecki et al., 2009;
Harden, Brunton, Fletcher, & Oakley, 2009; Roberts, Dixon-Woods, Fitzpatrick,
Abrams, & Jones, 2002; Thomas et al., 2004). As systematic reviews were originally
designed to answer the question: *~What interventions works?", most synthesis research
findings are used for policy making and clinical practice. When qualitative research is
added to the review process, adding the views and experiences of the participants being
researched, it is also possible to answer the question: ~"Why does it work? Under what
circumstances? For which groups?" (Dixon-Woods, Bonas, et al., 2006). Consequently,
systematic reviews may also add substantially to the body of scientific knowledge about a
target phenomenon (Dixon-Woods, Agarwal, Jones, Young, & Sutton, 2005; Dixon-
Woods, Bonas, et al., 2006; Dixon-Woods, Cavers, et al., 20006). In the current research
project, we aim at building such knowledge by constructing a broad theoretical model.

When the review question can best be answered by using both types of evidence,
the researchers have to decide on their research method. Sandelowski et al. (2000)
propose three designs for what they call ““mixed research synthesis studies." These three
designs are: a segregated design, an integrated design and a contingent design. The

segregated design makes a distinction between qualitative and quantitative research and



analyzes both types separately before the final synthesis. The integrated design minimizes
the methodological differences between the studies so findings can be translated into
each other. The contingent design focuses on the research question rather than on the
differences in methodologies and involves an iterative process, posing different research
questions in every iteration. Since the main goal of our study is to construct a broad
theory based on multiple sources, for this reason a segregated design is chosen. We
assume that the sources will be complementary. We separately analyze quantitative
research findings using meta-analysis, and qualitative research findings using meta-
synthesis (Paterson, Thorne, Canam, & Jillings, 2001) in order to build a theory for each
source. We are also interested in a third source, experts in the field and their theories. For
each retrieved theory we will formulate a hypothesis. The final step in this project is to
integrate the theories by combining the hypotheses into one overarching theory.

Several methods for synthesizing qualitative and quantitative studies have been
proposed. An article by Dixon-Woods et al. (2005) presents several existing approaches
that can be modified to handle qualitative as well as quantitative studies. One of the
approaches they describe is Bayesian meta-analysis (Roberts et al., 2002), where the prior
distribution needed for the Bayesian analysis is based on information from the qualitative
studies. We will propose using a modified version of this approach in our research.

The case that is used throughout this article is that of children and trauma. We
are interested in which aspects play a role in how children experience a traumatic event
and how important these aspects are in predicting the development of a post-traumatic
stress disorder (PTSD) in children. To be able to answer this question we need to
synthesize the findings per source and deduce a hypothesis. This topic will be explained
in the following three sections. Once we have established these hypotheses we will
integrate them into one overall hypothesis. Finally, we will propose a strategy to
investigate whether the overall hypothesis is more than the sum of its parts. In the

discussion, we will reflect on this synthesis endeavor.

Hypotheses

For our review question on how children work their way through trauma, we are
interested in finding variables that influence this trauma experience and to what extent
these variables can predict the development of PTSD. The appropriate underlying
statistical model for such a prediction is that of multiple regression. Therefore, the

hypotheses that will be formulated based on the theories that emerge from the three



sources will be in this multiple regression context, and thus about predictors. The
hypotheses we will formulate will describe an ordering in the level of predictiveness of
the included variables for the development of PTSD. Such hypotheses are called
informative hypotheses ot (in)equality constrained hypotheses (Hoijtink, Klugkist, & Boelen, 2008).
These hypotheses lie at the heart of the synthesis; they make the translation of qualitative

and quantitative findings into each other possible.

Synthesizing quantitative studies

The first source that will be used to formulate a hypothesis is that of meta-analysis. Meta-
analysis is a method that evaluates the results of several conceptually equal quantitative
studies by means of effect sizes. It is the analysis of the statistics resulting from empirical
research, not of the data (Lipsey & Wilson, 2001). Meta-analysis can contribute to policy
making as it is the summary of the outcomes of multiple, possibly contradicting, studies.
For the same reason, it can also contribute to theory development (Mullen & Rosenthal,
1985; Strube & Hartmann, 1983).

Every meta-analysis starts with determining the research questions and aims.
When these are established, a search is performed for articles on the topic. These articles
should involve comparable concepts. Next, a coding frame needs to be developed to be
able to code the study characteristics. Hereafter, for articles with certain corresponding
characteristics, the effect sizes need to be retrieved in such a way that research results
can, statistically justified, be translated into each other. Finally, the effect sizes per study
will be combined into one statistic, with the possibility to weigh for (un)reliability (sample
size) (Hunter, Schmidt, & Jackson, 1982; Lipsey & Wilson, 2001; Mullen & Rosenthal,
1985; Paterson et al., 2001).

As explained previously, in the case of children and trauma the appropriate
statistical model is that of multiple regression. When performing a meta-analysis in this
statistical context, there are three possible models to choose from: Simple regression
(only allows for between study variation), fixed effects meta-regression (allows for
within-study variance, ignores between-study variance) and random effects meta-
regression (allowing both within-study and between-study variance) (Lipsey & Wilson,

2001). In this study, we use the random effects model.



Meta-analysis for our case

A meta-analysis, reported in Alisic, Jongmans, van Wesel, and Kleber (submitted), was
performed on the topic of risk factors and protective factors for PTSD in children in
prospective studies. The aim of this meta-analysis was to find factors influencing the
development and course of over time PTSD in traumatized children. To be able to
investigate this, only studies which used a longitudinal design were included in the
analysis. This meta-analysis focussed on the reports of the traumatized children
themselves or reports of the parents of the traumatized children about the children. Note
that not all studies used the same measurement instrument to assess PTSD (the most
frequently used instrument was a version of the UCLA Children's PTSD Reaction Index
for DSM-1V, Pynoos, Rodriguez, Steinberg, Stuber, & Frederick, 1998. The same holds
for the variables associated with Children's PTSD.

Method.

In order to formulate the first theory, we used the meta-analysis mentioned above. We
focussed on the variables in these quantitative studies which had a significant effect size
when the results of the included studies were combined. The general search for the
articles is described elsewhere Alisic, Jongmans, van Wesel, and Kleber (submitted). The
search criteria were: longitudinal, empirical, English-language journal articles published
between 1980 and January 1, 2010 which investigated participants who had been
traumatized. In addition, the first measurement wave had to take place minimally three
months after the traumatic experience, the second measurement wave had to take place
at least three months after the traumatic experience, the study had to examine post
traumatic symptoms in the participants after three months or more after the traumatic
experience, the participants had to be younger than 19 years, and the purpose of the
study did not involve investigating the effect of an intervention or the evaluation of a
psychological measurement instrument. These criteria were met by 41 studies. All authors
were contacted to ask for other (possibly non-significant) results; we received such
results from several authors.

The effect size chosen in the meta-analysis was the product moment correlation
coefficient, a univariate effect size which describes the strength of the association
between two continuous variables. Seven of the 41 studies did not mention univariate
results and could not be included in the analysis, consequently, 34 studies were included

in the analysis. Furthermore, we assumed a random effects model, as this model allowed



us to estimate within study variance as well as between study variance. When correlation
coefficients were not mentioned in the articles but suitable information such as means
and standard deviations, ~test statistics, or Chi-squared-test statistics were present, we
estimated the effect size using the Lipsey and Wilson calculator (Lipsey & Wilson, 2010).
Correlation coefficients for non-significant results were imputed with 0 when there was
no expectation about the direction of the association (based on the literature and on the
other included articles) or by calculating the correlation coefficient given p=.50 and the
sample size (Rosenthal, 1991) when there were clear indications of the direction of the
association. A meta-analysis was performed for all variables that were mentioned in at
least five of the 34 articles, which resulted in 12 variables and their analysis. We
performed the analysis on Fisher's Z transformed correlation coefficients (as is
recommended in Lipsey & Wilson, 2001) in SPSS 16.0 using the macro by Wilson (2010).

For the ease of interpretation, the coefficients were transformed back after analysis.

Findings.

Weighted effect sizes were calculated for variables that were measured in at least five
articles. This led to the calculation of weighted effect sizes for: Gender (sex), Age, Ethnicity,
Social economic status (SES), Injury severity (severity), Days at hospital (daysH), Acute stress
symptoms (acuteS), Posttraumatic stress symptoms measured one to three months after trauma (PTS
(1,3) months), Level of depression (depression), Level of anxiety (anxiety), Heart rate (heartR) and
Posttraumatic stress symptoms of the parents (parPTS).

Table 1 shows the wvariables associated with PTS after three months, the total
number of participants (IN), the number of studies (£), the weighted effect size mean and
its 95% confidence interval lower bound (95% CI Ib) and upper bound (95% CI ub).
When 0 lies within the 95% confidence interval, a weighted effect size is not significantly
associated with post traumatic stress at least three months after the traumatic event (PTS
(3, — months)). This is the case for Age, Ethnicity and Social economic status. When following
the guidelines proposed by Cohen (1992), we can conclude that what we found is a weak
association between PTS (3, — months) and Gender and PTS (3, — months) and Injury
severity. We found a medium effect for Days at the hospital, Heart rate and Parents's PTS with
PTS at least three months after the trauma occurred. Finally we found strong effects
between PTS (3, — months) and Acute stress symptoms, PTS (1,3) months, Depression and
Anxiety.



- Insert Table 1 about here -

Since correlation coefficients are closely related to regression coefficients, we are
able to formulate a hypothesis that fits the multiple regression context. Note, however,
that we shift from a univariate context in the meta-analysis to a multivariate context for
the purpose of the research, which means that weak correlations may vanish in the

presence of stronger correlations.

Hyvpothesis meta-analysis: Anxiety, Depression, Acute stress and PTS symptoms one to
three months after trauma are the strongest predictors, followed by Heart rate, Days in
the hospital and Parents' PTS symptoms as medinm predictors. Gender and Injury
severity are the weafkest predictors for developing PTSD in children.

Synthesizing qualitative studies

The second source which will be used to generate a hypothesis is a meta-synthesis study,
a method developed to synthesize qualitative research studies. Synthesizing qualitative
studies is also called meta-study (Paterson et al., 2001) or meta-ethnography (Noblit &
Hare, 1988). Meta-synthesis can be defined as *“the bringing together and breaking down
of findings, examining them, discovering the essential features, and, in some way,
combining phenomena into a translated whole" (Schreiber, Crooks, & Stern, 1997). The
goal of meta-synthesis is to produce a new and integrative interpretation of findings that
is more substantive than those resulting from individual investigations. This
methodology allows for the clarification of concepts and patterns, and results in the
refinement of existing states of knowledge and emergent operational models and theories
(Sherwood, 1999).

In order to synthesize qualitative studies in a scientific manner, a systematical
approach is needed. Such approaches can be found in: Dixon-Woods et al. (2005); Noblit
and Hare (1988); Paterson et al. (2001); Pope, Mays, and Popay (2007); Sandelowski and
Barroso (2007). They generally consist of the following steps: (1) determine the research
goal, research team, topic, population, temporal and methodology, (2) search for relevant

articles, (3) read the articles and determine which articles will be included and which will



be excluded, (4) establish the quality of the included articles, (5) synthesize research

tindings, methodologies and theories, and (6) report on the meta-synthesis findings.

Meta-synthesis for our case

A meta-synthesis for the current case of children and trauma was performed by a team of
four researchers. The original synthesis is reported in {Authors (submitted)}. The goal of
the study was to investigate the trauma experience of children and how they coped with
this. The study focused on the perspectives of the traumatized children themselves and
on the parents' perspectives on the children's trauma experience. Articles included in the

synthesis used different qualitative methodologies.

Method.

The general search for articles on children and trauma is described elsewhere (Authors,
submitted). The search criteria were: only peer-reviewed English-language journal
articles, articles published between January 1980 and September 2009, articles involving
empirical qualitative studies, articles about children no older than 18 years of age who
lived trough a traumatic experience, articles that involved the child's perspective or that
of a caregiver about the child's experience.

Thirty-eight articles met the criteria. Three researchers read these articles and
carefully discussed and decided upon the final inclusion of the articles. Finally, 17 articles
were included in the synthesis. Six articles were excluded because they were untraceable
and 15 were excluded because either the topic of the study was not primarily the trauma
experience, no empirical research was reported or the research did not involve the
children's perspectives.

We modified the broad review question described above to suit the purpose of
this study: to identify risk factors and protecting factors for the development of PTSD in
children. Meta-data-analysis (Paterson et al., 2001) is used as analysis procedure. The
analysis consisted of several steps: First, the research findings of five studies were
summarized by all three authors (A, B \& C). Second, C and A open-coded the same
(self-)summarized five studies using computer software (Maxqda2007) to analyze
qualitative data. The codes that emerged from these summaries were compared and after
careful consideration one code tree was agreed upon. Third, A and C summarized the
remaining articles. Fourth, A coded her own summaries using the established coding tree

and then moved on to axial and selective coding (Strauss & Corbin, 1998). This resulted



in a model consisting of three domains. Within each domain several concepts can be
found. Fifth, C (who also summarized the remaining articles) used her summaries to
check the identified concepts and model. Sixth, for each article the found concepts were
compared and discussed by A and C. Much overlap was found and a final model was
agreed upon.

The model represents the three domains and a hierarchical structure of the
concepts per domain, which gave us insight into the more and less frequently reported
concepts (see Figure 1). Note that the type of trauma (i.e. illness, war, parental death)
varied among the included articles. In addition to the summarizing of all of the articles,

their quality was appraised. This is described elsewhere (Authors, submitted)

- Insert Figure 1 about here -

Findings.

Figure 1 shows the model that emerged from the synthesis. This model describes the
hierarchical structure as well as the three domains in which the concepts play a part:
Individnal domain, Family domain and Community domain. The large, double-lined circles on
the top of the figure represent the concepts that were most frequently found in the 17
articles in this synthesis (10-16 articles mentioned them): Coping, Feelings, Trauma impact,
Giving meaning and Parenting. 'The single-lined circles in the middle represent concepts that
appeared in 7-9 articles: Phases, Current outlook, Identity, Interpersonal relationships and Support.
The concepts that were found least frequently (in 1-6 articles) are represented by the
smallest, broken-lined circles and can be found in the lower part of the figure: Negotiation,
Normaley, Growth and Culture. Table 2 briefly describes the concepts and also gives the

articles in which the concepts were found.

- Insert Table 2 about here —

Not all concepts found in this meta-synthesis can be used as predictors of PTSD
in children. Only those concepts that involve some form of protective or risk factors for
PTSD will be used in the current study. A concept that will not be used as a predictor is
Growth which represents a possible (positive) outcome of the traumatic experience.

The three levels shown in Figure 1 will be interpreted as weak, medium and

strong predictors, as we assume that the concepts most frequently referred to are the



most important ones for the trauma experience of children. This way we are able to
formulate four hypotheses describing an order in level of predictiveness of PTSD: one
hypothesis for each domain (Individual, Family or Community) and one hypothesis on

the entire meta-synthesis.

Hyvpothesis Individual: Coping, Feelings, Trauma impact and Giving meaning will be

more important predictors for developing PTSD within the individual domain than
Phases, Current outlook and Identity, which in turn will be more important predictors

than Negotiation and Normaly.

Hyvpothesis Family: Parenting will be the most important predictor for developing PTSD
within the family domain followed by Interpersonal relationships.

Hyvpothesis Community: Support will be the most important predictor for developing
PTSD within the community domain followed by Culture.

Hypothesis meta-synthesis: Coping, Feelings, Trauma Impact, Giving meaning and

Parenting will be the most important predictors for developing PTSD, Negotiation,
Normaley and Culture will be the least important predictors, leaving Phases, Current
outlook, ldentity, Interpersonal relationships and Support in the middle.

Eliciting Experts

The third and final source is the expertise of individuals in the proposed field. We can
gather this information by eliciting those persons who might have the sought after
knowledge. Elicitation is defined as the careful posing of questions in order to obtain

information from an interviewee about a selected topic.

Eliciting Experts for our Case

Experts within the field of children and trauma were interviewed in order to gather
information about their theories on the topic. The aim of the elicitation interviews was to
allow the experts to formulate their theories in terms of the factors influencing the

process of children working their way through trauma. The aim was to be able to
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construct a hypothesis that represented their theories. Drawing on the network which the
second author (B) has in this field, we were able to find and interview experts from
different backgrounds such as counselors, health care professionals and scientific
researchers, all of whom specialize in children and trauma. We analyzed the qualitative
data coming from these interviews in such a way that the aspects influencing the trauma
experience of children became clear and that these aspects' levels of predicting PTSD

were established.

Method.

We were able to get a purposive sample of six experts. Three of these experts were part-
time therapists/counselors and  part-time researchers, two were fulltime
therapists/counselors and one was a social worker. All of the experts worked within an
organization for psychological care; some of these organizations were especially for
children. The experts were contacted by e-mail and asked for their participation. After
receiving a positive reply, appointments were made for the interviews. Each interview
was held at the expert's office and lasted about an hour. The interviews were audio-
recorded and transcribed and field notes were made by the interviewer. The interviewer
was the first author of this article (A). The interview questions were open-ended but had
a fixed structure. The first phase of the interview involved personal acquaintance and
introduction about the research purpose (including discussing confidentiality). The
second phase involved uncovering aspects that play a role in how a child experiences a
traumatic event and building a theoretical model using these aspects. The third phase
involved comparing the model we created during our meta-synthesis and meta-analysis
with the model created by the expert.

The transcribed interviews and the field notes were analyzed using computer
software for qualitative analysis (QSR NVivo 8). Two participants e-mailed additional
information after the interviews were held, these e-mails were included in the analysis.
The first interview was coded by two of the authors, A and C. These codes were partly
the same codes we found in the meta-synthesis and the predictors we found in the meta-
analysis. Differences in coding and interpretation were discussed, leading to one code
tree acceptable to both authors. The rest of the interviews were coded solely by the first
author and only discussed with a second author when in doubt. After this phase of open

coding, phases of axial and selective coding followed, resulting in one final model.
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The analysis of the expert interviews focused on finding risk and protecting
factors for the development of PTSD in children. To be able to integrate all experts'
theories but at the same time keeping their accents, we established which factors were
mentioned by the most experts and combined this with a weight based upon the beliefs
of each individual expert. This way we were able to rank the predictors in a similar

manner as we did in the meta-synthesis.

Findings.

Figure 2 displays the results of the analysis of the expert interviews. This figure shows
fourteen concepts which can be placed under either Circumstances or Child's world. Further,
the concepts within the Child's world are ordered according to level of distance from the
child on the horizontal axis. For example, the Fee/ings a child has are more closely linked
to the child's world than the Support it receives. The level of importance as weighted by
frequency of mentioning by the experts and by their personal beliefs is represented by

the vertical ordering. For example, Safety is mentioned more frequently than Trusz.

- Insert Figure 2 about here -

A short description of the fourteen concepts, including quotations of the experts,
can be found in Table 3. When considering only the circumstances in which the
traumatic event occurred, the Type of trauma is thought to be a better predictor of
developing PTSD in children than the Severity of the trauma. When considering the
child's world, the experts indicated that the ability to bring order into the chaos (Ordering
chaos) of, for example, recognizing and naming their feelings, the presence (or absence) of
the Feelings themselves, their sense of Safery and how their parents handle the situation
(Parenting) are the most important aspects in developing PTSD. Furthermore, how well
they are able to avoid situations, locations and people similar to the trauma (Avoidance),
how well they are able to Give meaning of the traumatic incident, what the Child's
characteristics are, and the amount of Support a child receives are indicated as moderate
predictors. Finally, how well a child Trusts the people and the world, how they are taken
care of during or directly after the trauma (Care after trauma), what Culture is in the
background and how the Inferpersonal relationships change due to the traumatic event are

shown to be the weakest predictors in developing PTSD.
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- Insert Table 3 about here -
Figure 2 shows the hierarchy of the concepts that resulted from the analysis of
the expert interviews. Again, on the basis of this source we formulate one hypothesis for

each domain (Circumstances and Child's world) and one overall expert hypothesis.

Hypothesis Circumstances: Type of trauma will be a more important predictor for

developing PTSD than Severity when looking only at the circumstances in which the

trauma occurs.

Hyvpothesis Child's wotld: Ordering chaos, Feelings, Safety and Parenting will be the

most important predictors for developing PTSD followed by Avoidance, Making sense,
Child characteristics and Support, leaving Trust, Care after trauma, Interpersonal

relations and Culture as the least important predictors when looking only at the child's
world.

Hyvpothesis Experts: Type of trauma, Ordering chaos, Feelings, Safety and Parenting

will be the most important predictors for developing PTSD. Trust, Care after trauma,
Interpersonal relations and Culture will be the least important predictors, leaving

Avoidance, Making sense, Child characteristics and Support in the middle.

Synthesizing the three sources

Now that a theoretical model and hypothesis is established for each source, the challenge
is how to integrate these findings. Below, we will compare the results of the three sources
with reference to the predicting variables/concepts. In this process attention is paid to
differences and similarities of the predictors of PTSD development in children
themselves, as well as to their difference in predicting value (i.e., effect size). Based on
this investigation, we will construct one overall model and its corresponding hypothesis.
Furthermore, we will propose an approach to be able to evaluate whether the whole is
more than the sum of its parts. This approach will not be put to practice in the current

papet, as it involves collecting data concerning all variables in the overall hypothesis.
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Similarities and differences

When comparing the predictors of developing PTSD in children found in the meta-
analysis, the meta-synthesis and the expert interviews, we find that they all mention
Feelings and Parenting. In the meta-analysis these feelings are operationalized as depression
and anxiety scores, in the meta-synthesis these feelings involve fear, anxiety, helplessness,
loneliness and guilt and in the experts interviews these feelings involve guilt, shame,
loneliness, fear and anger. The aspect Parenting is the same in the expert interviews and in
the meta-synthesis. In the meta-analysis, this concept is operationalized by the variable
PTS parent.

The meta-analysis and the expert interviews both mention Injury severity and Acute
reactions as predictors. The concept Injury severity is the same in both sources. However,
Acute reactions as the experts pointed them out denote the care or the level of consolation
a child receives during or directly after the traumatic event occurred, whereas in the
meta-analysis it denotes the acute stress symptoms. The similarity lies in the fact that the
child's reaction shortly after or during the trauma is an indicator for developing PTSD.

The meta-synthesis and the expert interviews both mention Child characteristics
(including age), Coping, Giving meaning, Support, Interpersonal relationships and Culture as
predictors. The meaning of the last five predictors is equal for both sources. The child
characteristics in the meta-synthesis involve identity, self-esteem and self-awareness, while
the child characteristics for the experts also involve temperament, cognitive abilities,
social abilities and level of development. Note that other than Feelings and Parenting the
meta-analysis and the meta-synthesis do not share any other predictors.

In addition to these commonly shared factors, each source exposes its unique
predictors. The meta-analysis gives Gender, Heart rat}, Days in hospital and PTS three months
before up to three months after trauma as unique predictors. The meta-synthesis gives Trauma
impact, Normaley, Current outlook, Negotiation and Growth as unique predictors. Finally, the
experts are the only ones mentioning Type of trauma, Ordering chaos, Safety and Trust as
predictors.

For the predictors we found in more than one source, the predicting value (effect
size) differed. For instance, Age was exposed as a non-significant predictor in the meta-
analysis, but as a medium predictor in both the meta-synthesis and the interviews with
the experts. A similar effect was found for Parenting, which was a medium predictor in the
meta-analysis, but a large predictor in the other two sources. Also, an interesting finding

of this sort is that Giving meaning is denoted as a large predictor in the meta-synthesis, but
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as a medium predictor by the experts. We will take these differences into account by
formulating three competing overall hypotheses.

There are various ways of integrating the hypotheses based on in how many sources
a predictor appears and the effect size(s) of that predictor. We constructed three
competing overall hypotheses based on three ways of weighing the characteristics of the
predictors (number of sources and effect size(s)). In the first hypothesis, the ordering is
established according to in how many sources the predictor appears and within each

count (appeared in 3,2 or 1 source) they are ordered by their mean effect size:

Overall hypothesis 1: Feelings will be the most important predictor, followed by

Parenting, as both predictors are present in all three sources. The next predictors will be
those that are mentioned in two of the sources, of which Making sense and Coping are the
best predictors, followed by Acute reactions, Child characteristics and Support, which are
Sfollowed by Interpersonal relations and Injury severity and finally by Culture. The least
important predictors, mentioned in only one of the sources are Type of tranma, Safety,
Ordering chaos, Tranma impact and PTS three months before up to three months after
trauma, followed by Current outlook, Heart rate and Days in hospital. Finally, the least

important predictors are Trust, Negotiation, Normalcy and Gender.
In the second hypothesis the ordering is according to the largest effect size given
and within each level (s, m, I) by their mean effect size and the number of sources a

predictor appears in:

Overall hvpothesis 2: Feelings will be the most important predictor, followed by

Parenting, as both predictors have large effect sizes and are present in all three sources.
They are followed by predictors with a large effect size and that are mentioned in two of
the sources: Matking sense, Coping and Acute reactions. Next come the single source
predictors with a large effect size: Type of trauma, Safety, Ordering chaos, Tranma
impact and PTS three months before up to three months after trauma. These large effect
sige predictors are followed by the medium ones mentioned in two sources: Child
characteristics, Support, Interpersonal relations and Injury severity which are followed by
the ones present in only one source: Current outlook, Heart rate and Days in hospital.
Finally the least important predictor mentioned in two sources is Culture, followed by the

ones present in one source: Trust, Negotiation, Normaley and Gender.
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In the third hypothesis the ordering is according to mean effect size:

Overall hypothesis 3: The best predictors will be: Feelings, Thype of trauma, Safety,

Ordering chaos, Tranma impact and PTS three months before up to three months after
trauma, as they all have a large mean effect size. These predictors are followed by
Parenting, which is followed by Making sense and Coping, all having a mean effect size
between large and medium. They are followed by the predictors with a medinm mean effect
size: Child characteristics, Support, Acute reactions, Current outlook, Heart rate and
Days in hospital. Then come the predictors with a medium to small mean effect size:
Interpersonal relations and Injury severity. Finally, the predictors with a small mean effect
size are the least important predictors: Culture, Trust, Negotiation, Normaley and
Gender.

In the next section, we will describe an approach of how to analyze the three overall

hypotheses in order to find out which one is the most likely to be true.

Analyzing the Hypotheses

At this point we have established several hypotheses on which variables best predict the
development of PTSD in children. The current investigation ends here, however, we
propose a direction for further research.

Now that the hypotheses are formulated we should try to find out which
hypothesis is the most likely to be correct. We suggest taking a three-step procedure to
do so: 1) collect data on all variables in the overall hypotheses, 2) evaluate which overall
hypothesis is the most likely, 3) evaluate whether the best overall hypothesis is more
likely than the three single-source hypotheses. Using this procedure, two questions are
answered; In (2) the question ““What predictors are the most important for the
development of PTSD in children?" is answered and in (3) the question *'Is the whole
more than the sum of its parts?" or stated differently, ~"Does integrating evidence from
different sources have a surplus value?" is answered.

The six (in)equality constrained hypotheses stated above can be evaluated using a
Bayesian model selection procedure especially developed for this purpose (Hoijtink et al.,
2008). The technique behind this procedure for multivariate models is explained in an

article by Mulder, Hoijtink, and Klugkist (2009) and the software used for the analysis of

16



Inequality Constrained Multivariate Models is described in Mulder, Leeuw, and Hoijtink
(submitted) and can be downloaded from: http://tinyurl.com/informativehypotheses.
Results from this analysis are expressed in a figure for the model selection criterion,
a Bayes factor and a figure for the posterior model probability (PMP) per hypothesis. A
Bayes factor is calculated for each hypothesis compared to another hypothesis and can be
interpreted as the amount of support for one hypothesis compared to another
hypothesis. The model with the highest Bayes factor is the best model in terms of model
fit and model complexity. A PMP is calculated from the Bayes factors and can be
interpreted as an indication of which hypothesis is the most likely within the proposed

seton a0 to 1 scale.

Discussion

In this research project we investigated how to integrate evidence from different sources
in order to form a more robust theory on how children work their way through trauma.
We found that some parts of the single source hypotheses overlap while other parts are
source-unique. In addition, the predictors shared by different sources may differ in terms
of their level of importance, their effect size. Both characteristics - in how many sources
a predictor appeared and the effect size per source - should be taken into account when
integrating the single source hypotheses into an overall hypothesis.

We found that each source reveals a distinctive perspective on the same
phenomenon. The variables from the meta-analysis, on the one hand, are all concepts
that are measurable (countable). Information from this source relies heavily on
questionnaires, such as depression inventories, and characteristics that are easily
measured, such as age and the number of days a child stayed in the hospital. It focusses
very little on the context in which the phenomenon occurs or how it was experienced.
The variables revealed by the meta-synthesis, on the other hand, are concepts that are
rather large and relatively vague. For instance, "Parenting' is a concept that involves much
more than the parent-child relationship alone; it also involves parents' reactions to the
traumatic event and parent characteristics. An advantage of the concepts found in the
meta-synthesis is that they take the context of the phenomenon into consideration and
that they focus on the experiences of the children. Finally, the experts mention variables
from both meta-analysis and meta-synthesis. It seems that they integrate these units into

one theory and add a few variables of their own. However, the experts have their own
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unique perspective as their focus is practical. They want to know how to help the
children cope with the trauma and in order to do so, they need to know how a child
develops PTSD. It seems reasonable to assume that when these different perspectives are
integrated, we get a more robust, broader and deeper understanding of the target
phenomenon.

This synthesis endeavor is only one way of integrating evidence from different
sources. However, during the project we discovered that there are many ways of doing
so. We decided to integrate research findings on the meta or review level, as Harden et al.
(2009); Roberts et al. (2002); Thomas et al. (2004) have done before us. However,
integrating research findings using different methodologies can also be done on the level
of the primary studies, i.e., mixed studies reviews as Sandelowski et al. (2006) have
proposed. As the methods of integrating qualitative and quantitative evidence are diverse,
developing systematic and transparent ways of doing so deserve more research in the

future.

Conclusion

In this synthesis project we used hypotheses in order to integrate research findings from
different evidence sources. We constructed these hypotheses by eliciting theories that
emerged from a meta-analysis, a meta-synthesis and from expert interviews. By
integrating the hypotheses we were able to investigate a broad spectrum of scientific
research on how children work their way through a traumatic event. We conclude that
integrating qualitative and quantitative studies brings about a critical perspective on a

target phenomenon and a gain in the development of general scientific theories.
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Figure 1 Theoretical model that emerged from the meta-synthesis on children and

trauma

Circumstances Child’'s world
Type of Ordering : :
{b i i Feelings Safety Parenting
' ; Giving Child
Sty rhGidanGe meaning characteristics SLpporE
: E | Care after i i Interpers. i l
E Trgsr | trauma | | relations. i Culture

Figure 2 Results of the analysis of the expert interviews
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Table 1 Variables associated with post traumatic stress three months after the traumatic

event occurred, the total amount of participants (IN), and studies (&) the weighted means

effect size (weighted mean) and its 95% confidence interval lower bound (95% CI 1b)

and upper bound (95% CI ub)

Variable N k weighted mean 95% CIlb 95% CI ub
Age 2940 29 -.0090 -.0716 0536
Ethnicity 1308 13 -.0921 -.0494 .3200
SES 888 11 -.0733 -.1608 0152
Injury severity 1381 18 0884 0121 1637
Gender 3195 31 1272 0807 1732
Heart rate 658 6 1759 0836 2651
Days in hospital 889 8 1813 0267 3275
PTS parents 515 9 3377 2409 4279
Anxiety 745 6 4449 .3060 5652
Depression 813 9 4750 3193 .6058
Acute stress symptoms 1857 14 5119 4291 .5862
PTS (1,3) months 1196 12 .5606 4399 6613
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Table 2 Descriptions of concepts arranged by domain and frequency and the articles in

which the themes appeared

Concept Description
Individual domain

Feelings Emotions that are directly linked to the traumatic event, like fear, anxiety,
helplessness, loneliness and guilt.

Trauma Secondary trauma and all consequences of the disruption of daily life such as the

impact perceived sense of uncertain threat, behavior resulting directly from the trauma,
copy-cat behavior and taking refuge.

Coping Strategies used for dealing with trauma, like denial, acting tough and taking
control.

Giving The process of reflection upon what happened including how the trauma is

meaning given a place in life.

Identity How children see themselves, how they think and feel about themselves, their
sense of self, self-esteem, self-awareness and knowing themselves.

Current Traumatized children’s views on the post-trauma-world and in particular their

outlook future development.

Phases Several phenomena that develop in stages, for instance aging of children,
children’s level of development and the processing of trauma through time.

Normalcy What used to be self-evident in daily life and includes looking normal, being like
peers and normal child behavior.

Growth Positive outcomes of a trauma experience such as the development of cognitive
and emotional skills and maturation.

Negotiation The process of constant interchange between normalcy and difference because
of the traumatic event happening,

Family domain

Parenting The parents’ observations of the child and interference with the child, their
relationship with the child and their efforts of raising a child with trauma, such
as taking away their worries, disciplining, listening, protecting and answering
questions.

Interpersonal  Interaction of traumatized children with others like peers and acquaintances.

relations

Community domain

Support All kinds of help, for instance, given by family, friends, school and the
community in general.

Culture The nature of the community in terms of cohesion and openness, as well as
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ideological views.

aspects linked to the trauma experience, religious beliefs, and political and

Table 3: Concepts and their descriptions illustrated with a quote arranged by domain

Concept

Description

Quote

Type of trauma

Severity

Otdering chaos

Feelings

Safety

Parenting

Avoidance

Circumstances
Single or multiple trauma, trauma
caused by human against human
violence or natural disasters and
the

amount of loss of control

The level of gravity of the trauma
that is experienced by a child
Child's world
How well a child is able to
reorganize the chaos of feelings,
experiences and memories that are
left by the trauma
The absence or presence of
emotions such as guilt, shame,

loneliness, fear and anger

The sense of safety a child
experiences after the traumatic
event

How the parents handle the
traumatized child in terms of
protecting it, helping it cope, giving
a good example of how to react,
being available and attachment
Is a certain coping strategy. How
well is a child able to avoid
situations that remind it of the

traumatic event?

*One factor is whether the child has
previous traumatic experiences. The
more a child has gone through, the more
valnerable it is to developing

PTSD. There is a cumniative effect.
(¢2)

“Severity is the fierceness in which the

tranma is experienced by the child. (p4)

* A child needs to structure everything
again. The tranma left such a chaos,
Structuring it again gives grip on the
world." (p3)

*It has a positive influence to get over the
tranma when a child is able

to talk abont its feelings. And to be able
the recognize all these kinds of
Jeelings.' (p3)

“When a trauma occurs, your systenms is
overruled and therefore your basic
assumption of feeling safe is affected.' (p5)
*Parents should give the child a sense of
security. They need to explain the
Situation to the child and help it matke
sense of the trauma.' (p0)

“Some children try to avoid anything that
has to do with the trauma, they ignore it
or put it away. They have found a way to

survive that works for quite a long time.'
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Giving meaning

Child characteristics

Support

Trust

Care after trauma

Culture

Interpersonal

relationships

The place a trauma gets when
working through it. It involves

giving meaning to what happened

Properties of a child such as age,
temperament, cognitive and social
intelligence, development and self-

image

All kinds of help offered and
understanding shown by friends,

family and the community

The child having faith in the

people around him or her

The consolation a child receives
during or shortly after the

traumatic event occurred

The influence of the amount of
collectiveness of the community
and the conventions of the
community on experiencing
trauma

The interactions a child has with
other people such as friends,

teachers and family

o
“The excplanation children get and their
understanding of what bhappened to them,
this is the key to giving meaning o the
tranma." (pO)

“Smarter children are better able to
understand what happened and are better
able to bring order in the chaos. They get

a better grip on the situation. For less
smart children this is harder and goes
much slower.!

(¢5)

“You need people you can trust, who will
listen to your story. Such a form

of support will teach you to trust again.'
®4)

“The image they bave of other people not
being trustworthy. The world has become
unpredictable. (p2)

“When the parents are not there when the
trauma occurs, it is much more

[rightening, it increases the level of stress
a child experiences.' (p5)

“In some cultures sexual abuse has a
different impact than in another. Culture
can decide whether someone is able to talk

about the trauma.' (pl)

“When a child has a better relationship
with its peers, this relationship can

replace the parental support.” (p5)
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