
1 
 

 

 

 

 

Mapping Individual Symptom Networks for Post-Traumatic Stress Disorder 

 

 

Elizabeth Blomfield 

January 2022 

 

 

 

 

 

 

 

 

 

 

 

Research submitted in partial fulfilment of the requirements for the degree of Doctor in Clinical 
Psychology (DClinPsy), Royal Holloway, University of London. 



2 
 

Acknowledgments 

I would like to thank Dr. Gary Brown and Dr. Sharif El-Leithy for their guidance, support, 

patience and kindness over the extended period during which I completed this thesis. I am also 

grateful to all the participants, both clinicians and clients, who so generously contributed their time 

and experiences to this project.  

The debt I owe to my parents is immense and inexpressible. I will always be grateful to them 

for their love, humour and constant encouragement. My mother Clare was my earliest inspiration in 

psychology, as an Educational Psychologist who clearly loved her work and excelled at it.  My father 

Stephen fired me with a love of words and writing, and encouraged me to do what brought me joy. I 

hope they would both be glad and proud to see me complete this project.  

My wonderful sisters, Louise, Camilla and Antonia have always supported me and helped me 

not to take myself too seriously. I am lucky to have been sustained by many incredible friends at 

times when it felt as though I would never finish, especially Alex, Jenny, Piers, Julie, Anna, Eldyne, 

and Shalini. My profound thanks to Anais and Antonia for all the childcare, without which I would 

still be writing this thesis for several more years. Finally, the biggest thanks, hugs and cheers to Alex, 

Theo and Phoebe. My children have barely known a time when I wasn’t working on this thesis. They 

won’t know what has hit them! Alex, thank you for your unfailing support and love throughout this 

long period of writing and research. 

This thesis is in memory of my beloved Mum and Dad, and for Alex, Theo and Phoebe, with 

love and gratitude.  

 
  



3 
 

Table of Contents 
 
LIST OF TABLES AND FIGURES ……………………………………………………………………………………………………….… 5 
LAY SUMMARY …………………………………………………………………………………………………………………………..…… 6 
 Systematic Review ……………………………………………………………………………………………….………….…. 6 
 Empirical Study ………………………………………………………………………………………….………………..……… 7 
 Integration, Impact and Dissemination …………………………………………..………….…………..…….……. 9 
A SYSTEMATIC REVIEW OF THE RELIABILITY AND VALIDITY OF FORMULATION IN COGNTIIVE AND 
BEHAVIOURAL THERAPY…………………………………………………………………………………………………………..…… 10 
   ABSTRACT .………………………….……………………………………………………………………..……….……………………... 11 
   INTRODUCTION …………………………………………………………………………………………………….……………………. 12 

Definitions of Formulation ………………………………………………………………………………………………… 12 
The Reliability and Validity of Cognitive Formulation ………………………………………………………… 14 
Research into Reliability and Validity within Cognitive Therapy ………………………………….…….. 15 
Reliability ………………………………………………………………………………………………………………………….. 16 
Validity ……………………………………………………………………………………………………………………….…….. 17 
A New Systematic Review …………………………………………………………………………………………………. 19 

   METHOD ……………………………………………………………………………………………………………………………..……… 20 
Literature Search ………………………………………………………………………………………………………….…… 20 
Eligibility Criteria ………………………………………………………………………………………………………….…… 22 
Data Extraction …………………………………………………………………………………………………………….…… 23 
Evaluation of Formulation Quality ……………………………………………………………………………….……. 25 
Evaluation of Methodological Quality ………………………………………………………………………….…… 25 
Strategy for Synthesis of Findings ………………………………………………………………………………….…. 26 

   RESULTS ……………………………………………………………………………………………………………………………………... 26 
Overview ……………………………………………………………………………………………………………………….…. 26 
Description of Included Studies ………………………………………………………………………………………... 27 
Demographics of Included Studies ………………………………………………………………………………..….. 28 
Evaluation of Reliability ……………………………………………………………………………………….……………. 35 
Evaluation of Validity ……………………………………………………………………………………….……………….. 51 
Evaluation of Formulation Quality ……………………………………………………………….………………….… 69 
Evaluation of Study Quality ………………………………………………………………………………………………. 76 

   DISCUSSION ……………………………………………………………………………………………………….……………………….. 86 
Evaluation of Formulation Reliability …………………………………………………….………………………….. 86 
Evaluation of Formulation Validity ……………………………………………………………………….…………… 89 
Evaluation of Formulation Quality …………………………………………………………………….………………. 93 
Limitations …………………………………………………………………………………………………………….…………. 94 
Conclusions …………………………………………………………………………………………………………….………… 96 

MAPPING INDIVIDUAL SYMPTOM NETWORKS FOR POST-TRAUMATIC STRESS DISORDER …………. 99 
   ABSTRACT …………………………………………………………………………………………………………………………………. 100 
   INTRODUCTION ………………………………………………………………………………………………………………...……… 101 
   METHOD ………………………………………………………………………………….………………………….……………………. 105 

Participants …………………………………………………………………………….………………………………………. 105 
Measures ………………………………………………………………………………………………………………….……. 107 
Procedure …………………………………………………………………………………….…………………….………….. 110 
Network Data Analysis ……………………………………………………………………………………………………. 111 
Interpretation of Results …………………………………………………………….…………………………………… 113 

   RESULTS ……………………………………………………………………………………….…………………………………………… 114 
 Standardised Measures ………………………………………………………………………………………………….. 114 
 Hypothesis 1 …………………………………………………..………………………………………………………………. 117 
 Hypothesis 2 ……………………………………………….………………………………………………………………….. 146 



4 
 

   DISCUSSION ………………………………………………….………………………………………………………………………….. 152 
 Limitations ……………………………………………………………………………………………………………..………. 158 
 Implications ……………………………………………………………………………………………………………..…….. 160 
 Conclusion …………………………………………………………………………………………………………….……….. 162 
 Further Research Recommendations ……………………………………………………………………….…….. 163 
INTEGRATION, IMPACT AND DISSEMINATION ……………………………………………………………….…..……… 165 

Integration …………………………………………………………………………….…………………………….…………. 166 
Reflections on Research Process ……………………………………….…….………………………….………….. 169 
Impact …………………………………………………………………………….………………………………….………….. 171 
Dissemination ……………………………………………………………………………………………………….………… 174 

REFERENCES ……………………………………………………………………………………….……….……………………………… 176 
APPENDICES ……………………………………………………………………………………..….…………………………………….. 193 
APPENDIX A: Ethical Approval for the Study …………………………………….………………………………………….. 194 
APPENDIX B: Participant Information Sheet ……………………..……………..………………………………………….. 197 
APPENDIX C: Consent Form ……………………………………………………………………..………………………………….. 200 
APPENDIX D: PCL-5 Questionnaire ……………………………………………………………….……………………………… 201 
APPENDIX E: Posttraumatic Cognitions Inventory Questionnaire (PTCI) ………………………………………. 202 
APPENDIX F: Response to Intrusions Questionnaire (RIQ) ………………….……………………………………….. 203 
APPENDIX G: Example of Personalised Participant Survey …………………..…………………………..………….. 204 
APPENDIX H: Example of Symptom Relationships Table ………….……….…………………………………………. 206 
 
 
 
 
  



5 
 

List of Tables and Figures 
 
List of Tables 
 
Paper One: Systematic Review 
 
Table 1. Characteristics of Studies and Demographics of Client Participants …………….…………………… 30 
 
Table 2. Evaluation of Reliability ……………………………………………………………………………………………………. 38  
 
Table 3. Study Evaluation Targets ………………………………………………………………………………………………….. 45 
 
Table 4. Evaluation of Validity – Quantitative Studies ……………………………………………………………………. 56 
 
Table 5. Evaluation of Validity – Qualitative Studies ……………………………………………….…………………….. 66 
 
Table 6. Evaluation of Formulation Quality ……………………………………………………….…………..………………. 71 
 
Table 7. Quality Assessment of Included Studies ……………………………………………………………………..……. 79 
 
Paper Two: Empirical Study 
 
Table 8. Participant Demographics ………………………………………………………………………………………………. 105 
 
Table 9. Clinician Experience ……………………………………………………………………………………………………….. 106 
 
Table 10. Pre-Post Scores on Standardised Measures ………..……………………………………………………….. 116 
 
Table 11. Analysis of Formulation Complexity …………………..…………………………………………………………. 130 
 
Table 12. Cognitive-Affective Variable Relationships within Temporal Networks ……..…………………. 147 
 
Table 13. Cognitive-Affective Variable Correlations within Contemporaneous Networks ….….…….. 148 

List of Figures 
 
Paper One: Systematic Review 
 
Figure 1. PRISMA Flow Diagram of Study Selection ……………………………………………………………………….. 27 
 
Paper Two: Empirical Study 
 
Figure 2. Contemporaneous and Directed Networks and Clinicians’ Formulations………………….……. 118 
 
Figure 3. Number of Inter-Symptom Relationships Identified by Type of Formulation …….………….. 141 

Figure 4. Correspondence between Participant and Clinician Perceptions of Cognitive and Affective 

Symptom Relationships and Networks ……….…………………………………………………………………..…………… 149 

 



6 
 

Lay Summary 

Systematic Review 

One of the key tools used by clinical psychologists working with people in psychological 

distress is clinical case formulation. Formulation is the name given to the explanation a clinical 

psychologist develops about why a person has come to have psychological difficulties, what is 

keeping those difficulties going and how it may be possible to relieve them. Despite its importance, 

and the fact that clinical psychologists try to ensure their work is based on evidence, there is 

surprisingly little research into the use of formulation, including whether a formulation is effective 

and contributes to recovery. This may be because no consensus has been reached on appropriate 

criteria for evaluating formulation. 

Reliability and validity are two criteria which have been used to assess formulations. 

Reliability in case formulation means that two different clinicians would produce the same 

formulation for the same client. Validity is commonly described as how well a measure does what it 

claims it is doing, so a valid case formulation would describe accurately what is contributing to a 

person’s difficulties. The tools clinical psychologists use in research have to be reliable and valid, so it 

seems reasonable to assess whether clinical tools, such as formulation, also meet that standard. The 

first part of this thesis, the systematic review, aimed to evaluate what research has shown so far 

about whether cognitive and behavioural case formulation is reliable and valid. We also considered 

whether assessing formulation quality may be another useful approach to formulation evaluation.  

To carry out this review, we searched research databases for papers which examined the reliability 

and validity of cognitive and/or behavioural formulation. Thirty papers were selected as relevant and 

reviewed to determine what they said about reliability, validity and quality. Our conclusions were: 

1. Reliability 

i. Definitions of reliability varied substantially. 
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ii. Different formulations were found to agree, but often only for categories such as 

describing symptoms, rather than for underlying symptom causes, or possible 

treatment.  

2. Validity 

i. Definitions of validity also varied substantially. 

ii. Studies often measured validity indirectly, using aspects such whether the client’s 

symptoms improved to indicate whether the formulation was valid. 

3. Quality 

i. Quality assessment appeared to be a more objective and comprehensive evaluation 

method than either reliability or validity. 

ii. We were unable to review the quality of formulations within the study as insufficient 

raw data was provided.  

4. Conclusions 

i. Reliability and validity were not particularly useful ways of evaluating formulation. Even 

if clinicians produced different formulations for the same person, both might assist 

recovery. Validity was important but studies often used methods which evaluated 

validity indirectly or at the end of treatment, which was too late to be useful clinically, 

although assessments of validity for use within treatment were developing.   

ii. Quality assessment was a promising approach to formulation evaluation, but more 

research into how formulation quality affected outcomes was required in order to 

confirm the best criteria to use.  

Empirical Study 

Network analysis is a relatively new approach to understanding mental health difficulties. 

Instead of conceptualising mental health difficulties as having an underlying cause such as 

depression, network analysis suggests that depression as a mental state is produced by interactions 

between symptoms such as feeling sad and lacking motivation.  
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This study looked at two types of networks of symptoms in a small sample of people with post-

traumatic stress disorder (PTSD). The networks we looked at were the network of symptoms found 

to occur roughly at the same time, and the network of symptoms that seemed to follow on from one 

another. We wanted to answer two questions: 

1) If there was a relationship over time between cognitive symptoms and emotional symptoms. 

According to one theoretical idea of how PTSD develops, known as the cognitive theory of 

PTSD, this relationship maintains PTSD symptoms and we wanted to evaluate if these 

relationships could be identified using network analysis. 

2) Whether network analysis and a formulation created by a clinician for the same person’s 

mental health difficulties resembled each other in terms of complexity and relationships 

between the symptoms.  

We found: 

1) It was not possible to confirm whether there was a relationship between cognitive and 

emotional symptoms within PTSD as too few pairs of these symptoms were found to draw 

firm conclusions.  

2) Network analysis and clinicians’ formulation overlapped in several ways, but overall, 

clinicians’ formulations were more complex and provided better explanations about how 

difficulties developed and were maintained. All the relationships identified in network 

analysis-derived formulations were specific to that person, whereas this was less clear for 

clinicians’ formulations.  

While our conclusions were tentative, the study showed that network analysis was a useful 

approach to answering these questions and that by personalising the variables included, further 

studies could provide more insight into the relationship between cognitive and emotional 

symptoms. Our study also suggested that network analysis might be useful in clinical settings, as a 
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complement to clinical formulation which could provide more detail about specific relationships 

between symptoms.  

Integration, Impact and Dissemination 

Both the systematic review and empirical study considered what the qualities of a good 

formulation may be and how this could be achieved. The systematic review focused on 

understanding which criteria might be most appropriate for evaluating formulation while the 

empirical study compared formulations developed through network analysis and by clinicians in 

order to evaluate their relative merits and limitations in terms of providing insight into an 

individual’s difficulties. The findings of the systematic review suggested that the most helpful 

criteria, such as those included in quality assessment, encompassed both what the formulation 

included and how well it developed an overall explanation of difficulties. The empirical paper 

proposed that formulations from both clinicians and network analysis could provide useful 

information to help with treating psychological difficulties. While the process of developing the 

thesis had not been smooth, the experience had highlighted issues such as the need to balance the 

demands of network analysis on clients with its likely contribution to a better recovery from 

psychological distress.  
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Abstract 

Formulation may be defined as a tool through which knowledge of psychological theory and 

research is applied to the specific mental health difficulties of an individual in order to determine 

appropriate intervention. Its importance, both as a key skill for clinical psychologists, and evidence of 

the empiricism on which their practice is based, has been acknowledged by professional bodies and 

leading figures within academic psychology. It is surprising therefore that the reliability and validity 

of such a foundational practice within clinical psychology remains unclear. This review aimed to 

consider the ways in which validity and reliability have been defined within cognitive and 

behavioural therapy, the degree to which it has been found reliable and valid according to those 

definitions, and the limitations of those assessments in providing an adequate evaluation of the 

value and role of formulation.  

A systematic literature search was conducted in January 2021 for English-language studies 

evaluating the reliability and/or validity of formulation for adults within cognitive or behavioural 

therapy.  Thirty articles met inclusion criteria.  

The review found that achieving good levels of inter-rater reliability between formulations 

was difficult, often found only in discrete contexts, and dependent to a notable degree on 

agreement with specific definitions of reliability, which undermined the use of reliability as a neutral 

psychometric term. Operationalising validity in a way that permitted direct assessment was also 

challenging, with proxies for validity often substituted, limiting insight. Overall, conclusions were 

that use of the psychometric measures reliability and validity was problematic in the context of 

formulation, although the need to demonstrate that formulation is underpinned by scientific rigour 

was acknowledged. Assessment of formulation quality was proposed as a direction for future 

research into the means by which objective standards for formulation and so a stronger evidence 

base for its use may be established.   
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Formulation is an essential skill for clinical psychologists, not only cited as one of the five 

core skills of psychology which underpins professional practice (British Psychological Society [BPS], 

2017) but heralded as the “lynchpin that holds theory and practice together” (Butler, 1998, p.1), the 

“therapist’s compass” (Persons, 1989, p. 37), which is “critical” to understanding client difficulties 

(Beck et al., 1979, p.78) and “the heart of evidence-based practice’ (Kuyken et al., 2005, p. 1188).  As 

a profession, clinical psychologists proclaim themselves “more than psychological therapists; they 

are scientist practitioners” (Division of Clinical Psychology [DCP], 2010, p.2), and a significant amount 

of psychological practice takes place within a National Health Service where evidence-based practice 

is considered fundamental (The Information Standard, 2013). Given these facts, it is surprising, 

therefore, that there is perceived to be a paucity of empirical research into formulation, and that 

evidence for its contribution to clinical outcomes remains unclear (Bieling & Kuyken, 2003; Flinn et 

al., 2014). 

Definitions of Formulation 

The variety of practice within psychology has led to a range of approaches to and definitions 

of formulation. However, there is consensus around the idea of formulation as a tool through which 

psychologists apply their broad knowledge of psychological theory to the specific difficulties 

experienced by a particular person, in order to determine an appropriate and theoretically justified 

intervention: 

“Psychological formulation is the summation and integration of the knowledge that is 

acquired by this assessment process that may involve psychological, biological and systemic 

factors and procedures. The formulation will draw on psychological theory and research to 

provide a framework for describing a client’s problem or needs, how it developed and is 

being maintained…. Psychological intervention, if considered appropriate, is based on the 

formulation.” (DCP, 2010, pp.5-6).  

The flexibility of formulation, which allows room for interpretation and clinical expertise alongside 

the application of psychological theory, means it can be especially useful in work with complex 
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presentations or when standardised treatments are ineffective (Davidson, 2008). An important 

aspect of psychological formulations is that they are hypotheses. As such, they are tentative, and 

open to revision by therapist and client as therapy proceeds (Leahy & Beck, 1996; Persons, 1989). 

Indeed, this “process of ongoing collaborative sense-making” (Harper & Moss, 2003, p.8) between 

therapist and client is a key feature of formulation in many approaches, especially cognitive therapy.  

Formulations are also strongly reflective of the theory from which they are derived. 

Psychologists draw on multiple theoretical perspectives in their practice, and so multiple models for 

formulation co-exist, drawing on different types of information, or using different explanations to 

justify their recommended intervention. A psychodynamic approach may look for the origins of 

difficulties in recurring relational patterns based on unconscious processes, while a systemic 

formulation may seek explanations for current difficulties in the client’s socio-cultural context. In 

addition, formulation may be focused at the problem level, on a specific issue or situation, or at the 

case level, which attempts to develop a more comprehensive explanation for all of a client’s 

difficulties (Persons & Tompkins, 1997). 

Difficulties in establishing the scientific basis for formulation may be tied to its status as a 

skill which marries objective empirical evidence and more subjective clinical judgement, although 

subjectivity within scientific research must also be acknowledged. Historically, the emergence of 

cognitive case formulation in particular is tied to the development of the ‘scientist-practitioner’ 

model within clinical psychology, a term originally used as a description of the balance of research 

and clinical practice endorsed as a training program for clinical psychologists by the American 

Psychological Association [APA] in 1924, and supported at the Boulder Conference in 1949 (Kennedy 

& Llewellyn, 2001). The importance to the profession of maintaining scientific credibility was made 

clear by Touyz (1995) who argued that to lose its scientific practitioner mantle would leave clinical 

psychologists indistinguishable from counsellors or psychotherapists.  
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The Reliability and Validity of Cognitive Formulation 

If clinical psychologists wish to advocate for themselves as scientist-practitioners, and claim 

formulation as an evidence-based approach, then fundamental questions over its reliability and 

validity must be resolved. Being both reliable and valid is considered a prerequisite for basic 

psychometric measures used in cognitive research or therapy, yet the reliability and validity of 

formulation remains obscure. Without this quality being known, it is difficult to develop an 

understanding of how formulation contributes to good outcomes, how to ensure it is consistently 

effective and how to build on this understanding to improve its effectiveness. 

Reliability can be defined as the quality of producing consistent results (Graziano & Raulin, 

2014) so that, for example, a reliable formulation approach might be expected to lead to similar case 

conceptualisations by two different therapists assessing the same person (inter-rater reliability).  

Alternatively, a reliable formulation approach would also be expected to produce a similar case 

conceptualisation for the same person presenting at different times (test-retest reliability), provided 

their circumstances and difficulties were unchanged. Validity is more complex, but represents an 

assessment of the degree of “methodological and/or conceptual soundness of the research” 

(Graziano & Raulin, 2014, p.119), commonly summarised as a gauge of the how well a measure 

measures what it claims to measure. The validity of a measure is often evaluated by quantifying how 

well it predicts another variable. Neither reliability nor validity are considered absolute qualities; 

rather degrees of being reliable or valid are determined.  

It is perhaps not surprising that these questions have been explored within the context of 

cognitive and cognitive behavioural formulation. Cognitive theory, on which cognitive behavioural 

therapy (CBT) and cognitive therapy (CT) are grounded, has accumulated a strong evidence base 

over time. Multiple studies have found support for different aspects of the cognitive theory of 

depression (Clark & Beck, 1999; Kwon & Oei, 1994; Teasdale, 1983). A similarly strong case has been 

built for the cognitive theory of anxiety (Rapee, 1991; Roth & Heimberg, 2001), although the 

evidence for a cognitive theory of personality disorder is more mixed (Barnow et al., 2009; Kramer et 
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al., 2013). Convincing data for efficacy supports the use of cognitive theory-based therapies such as 

CBT with anxiety, depression and obsessive-compulsive disorder (National Institute for Health and 

Care Excellence, [NICE] 2005, 2009, 2011) and cognitive therapy has become one of the most widely 

taught therapies, with training in CBT a core requirement of doctoral training courses in clinical 

psychology in the UK (Health & Care Professions Council [HCPC], 2015). The lack of evidence for the 

reliability and validity of cognitive and cognitive behavioural case formulation therefore represents a 

significant gap in otherwise persuasive support for CT and CBT.  

Research into Reliability and Validity within Cognitive Therapy 

Defining validity and reliability in relation to cognitive and cognitive behavioural case 

formulation is not straightforward, and research to date has been marked by differences of 

approach to the characterization and evaluation of these central concepts. These differences appear 

connected to use of different models of cognitive and cognitive behavioural case formulation, which 

focus on different aspects of a person’s presentation or different levels of formulation. Models used 

in research include those based on the work of Aaron Beck and Judith Beck, for example the J. Beck 

Case Conceptualisation Diagram (CCD; Beck, 1995). Using this model, clinicians interrogate a client’s 

developmental history and discuss with them their responses to a number of exemplar situation-

thought-emotion-behaviour situations in order to infer deeper core beliefs, dysfunctional 

assumptions or rules, and consequential maladaptive compensatory strategies which are likely to 

maintain their difficulties. Another influential model of formulation is Persons’ case formulation 

approach (1989). This describes psychological difficulties in terms of two levels; an upper level of 

overt difficulties (comprised of cognitions, behaviours and moods, which are interdependent) and an 

underlying hypothesized psychological mechanism, defined as a problem or deficit which produces 

the overt difficulties. Muran and Segal’s (1992) model of self-schemas differs from the preceding 

models in focusing on situation-level, rather than case-level, formulation. 
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Reliability 

In terms of reliability, what has been operationalised almost without exception in the 

research literature is degree of inter-rater agreement with an ‘expert’ formulation or benchmark. 

Given the variety of ‘expert’ models examined, this has led to competing claims for reliability. Within 

this context, common themes have emerged, although few definitive answers.  

Multiple research studies (Dudley et al., 2010; Persons et al., 1995) and reviews (Bieling & 

Kuyken, 2003) have highlighted findings that inter-rater reliability for cognitive formulation can be 

good to substantial for the descriptive aspects of formulation, but notably weaker for the inferential 

elements. Persons and colleagues (1995) tested the hypothesis that clinicians could agree on both 

the overt problems and underlying cognitive mechanisms for two depressed and anxious clients 

using the Persons (1989) case formulation model. Participant clinicians listened to an audiotape of 

an initial assessment interview. Identification of most of the overt problems listed by ‘expert judges’ 

was high (>80%). Inter-rater reliability for identification of schemas and dysfunctional attitudes was 

poor when single judges were compared, although moderate when pooled across five judges (single 

judge intraclass correlation coefficient (ICC) range = 0.07-0.55 , five judge ICC excluding 

dysfunctional attitudes range = 0.66-0.92) . Eells and colleagues (1998) found similarly high 

agreement among kappa ratings for descriptive aspects of the formulation (m = 0.88), with inferred 

content either missing (mean inference rating for formulation was 1.80 (SD = 0.77) on a scale of 1 

(descriptive) to 5 (highly inferential) or less reliable when included (e.g. strengths/adaptive skills  = 

0.73). 

Factors including the provision of training in case conceptualisation, and additional 

structure/context for the formulation, have been proposed as factors likely to increase the reliability 

of formulation. However individual studies and recent systematic reviews (Easden & Kasantzis, 2018; 

Flinn et al., 2014) have produced only inconclusive support for this. In one study (Persons & 

Bertagnolli, 1999), training on the method of case conceptualisation was provided as well as a list of 

potential problem domains, anchor points and schema definitions. The inter-rater reliability of the 
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problem list was reasonable (mean percentage of problems agreed from ‘expert list’ = 67.46%) and 

ratings of schemas was good over five judges (ICC m = 0.72) though remained poor for single judges 

(ICC m = 0.37). However, analysis of variance showed no effect of the provision of specific context on 

schema identification. A further study (Mumma & Smith, 2001) provided heuristic guidelines for 

formulation within the context of a more challenging task which asked clinicians to generate 

prototypical examples of how clients might respond to different situations, referred to as cognitive-

behavioural interpersonal scenarios (CBISs). This produced good inter-rater reliability for fourteen 

out of fifteen dimensions, although again, only once ratings were aggregated over all ten raters (ICC 

m = 0.83), with the clinicians acknowledging, although unable to prove directly, that the additional 

structure provided may have contributed to their positive results. Easden and Kazantzis (2018) noted 

that use of a clear rating system may have contributed to reliability in this study, but that it may also 

have been due to the greater contextual information provided by using audio recordings of clients 

rather than commonly used written vignettes. Kuyken and colleagues (2005) found evidence of 

tentative connection between training and/or experience and higher reliability in a study comparing 

the reliability and quality of case formulations produced by expert, experienced and novice 

clinicians, where pre-qualified clinicians’ formulations were less reliable for more inferential 

information.  

Validity 

Assessments of validity within cognitive case formulation have taken a number of different 

routes towards evaluating how well formulation has succeeded in capturing, explaining and 

indicating ways to address a person’s difficulties. Several studies have compared outcomes for 

formulation-driven versus manualised treatment. Some of these have found support for the idea 

that formulation-driven CBT produced at least comparable outcomes to standardised treatment. 

Persons et al. (2006) found significant reductions of symptoms of depression, with a large effect size, 

for conceptualization-driven CBT in private practice. These were in line with the outcomes listed in 

published randomised controlled trials with similar patients. Persons and Bertagnolli (1999) 
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conducted a comparison of conceptualisation-driven CBT versus CBT plus pharmacology for patients 

with depressed women and also found comparable outcomes for both groups. In Ghaderi (2006), a 

comparison of ‘individualised’ CBT incorporating logical functional analysis with standardised CBT for 

people with eating disorders showed improvement for both groups on the primary outcome 

measure, the Eating Disorders Examination (Cooper & Fairburn, 1987). Further analysis of objective 

bulimic episodes and compensatory behaviour following treatment showed superior results in the 

individualised condition, with a significant group difference in favour of the individualised condition 

for stopping excessive compensatory exercise. However, a recent systematic review (Easden & 

Kasantzis, 2018) noted design issues with studies to date which have used outcome as a measure of 

validity. First was the use of small samples, which limited the statistical power of studies to identify 

significant results, or raised questions of generalisability. Second, differences between formulation-

driven and standardised treatments were often operationalised poorly, with therapists in the 

standardised treatments offering at least some degree of individualization, meaning that claims for 

the distinctive contribution of formulation were hard to justify.  

An alternative approach to validity has been evaluation of its clinical utility for both clients and 

therapists. Principal findings from studies (Chadwick et al., 2003; Morberg-Pain et al., 2008) have 

been that therapists can find formulation useful, validating and that it increases their sense of 

alliance while it simultaneously produces positive, neutral and negative responses in clients, a far 

more mixed response. When Flitcroft and colleagues (2007) interviewed therapists, factor analysis of 

the responses revealed that quite different aspects of formulation were valued as most important by 

different therapists with the ‘here and now’ aspects of formulation, its role within the process of CBT 

and the ‘trait’, or longitudinal/developmental aspects all prized. While formulation is seen as useful, 

there seems to be low consensus about which aspects are most helpful, either between clients and 

therapists, or even between therapists. Without shared understanding about what formulations 

should contain or aim to do, agreement on their validity appears hard to achieve.  
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A New Systematic Review 

Concluding their systematic review of studies evaluating the reliability and validity of 

cognitive case formulation, Easden and Kazantzis (2018) claimed that many studies’ use of purely 

psychometric definitions of reliability and validity had limited their findings. By using evaluation 

methods which treated formulation as akin to a one-off assessment rather than as a process both 

informing and informed by therapy, they argued that studies failed to capture how formulation was 

used in practice and therefore how it may have contributed to change. They also offered strong 

critique of studies’ use of ecologically invalid source material, such as brief written vignettes. These 

shortcomings highlight a central problem which confronts researchers attempting to evaluate 

cognitive case formulation using empirical methods: How best to evaluate what formulation does 

and how well it achieves its goals in objective, measurable terms which do not, in the attempt, 

distort the idiographic, evolving nature of formulation so much that the evaluation itself becomes 

invalid. If the larger purpose of reliability and validity assessment is to determine whether these are 

useful criteria for the objective evaluation of formulation, but attempts using these means have 

been unsatisfactory for reasons which relate at least in part to the nature of the criteria used, the 

question also arises of whether more suitable methods of formulation evaluation might exist.  

One possibility is to include assessment of formulation quality in empirical evaluations of 

cognitive case formulation. Previous research has commented on a potential relationship between 

formulation quality and outcome (Nattrass et al., 2015) and considered relationships between 

formulation quality, validity and/or reliability (Kendjelic & Eells, 2007; Kuyken et al., 2005), 

suggesting these concepts are interlinked. Comparative evaluation of novice and expert clinicians’ 

formulations has also shown that quality assessment can provide useful insight into formulations, 

identifying differences which indicate the ways in which formulations could be improved (Dudley et 

al., 2015; Haarhoff et al., 2011).  Considering formulation quality within empirical assessment of 

formulation would address a criticism by Easden and Kazantzis (2018), that studies within their 

review compared studies not clearly equivalent, as they lacked assessment of clinicians’ skills. Being 



20 
 

less tied to an established psychometric definition, assessment of formulation quality may also be 

defined in ways that permit objective, quantifiable assessment of formulation by observational 

methods that do not interfere with formulation process. Quality assessment may offer, therefore, a 

more ecologically valid approach to establishing the value and role of formulation, creating a clearer 

evidence base by which to support or critique its use.  

On this basis, a new systematic review is proposed. This review is intended first to acknowledge 

the multiple ways in which reliability and validity have been defined in relation to individual case 

formulation, and evaluate at minimum the degree to which formulation has been found to be 

reliable and valid according to these definitions. It will then go further to consider the degree to 

which these definitions are sufficient. The review will include single case studies not included in the 

most recent systematic review by Easden and Kazantzis (2018), due to evidence that these include 

new developments in validity assessment not previously considered. This review intends to 

interrogate further the adequacy of reliability and validity as the basis for the empirical assessment 

of formulation by evaluating the quality of formulations in included studies, either by using their 

own quality assessment where possible, or else via a new quality assessment tool. It is hoped that 

insights from this evaluation may clarify questions about the relative value of different approaches 

to the evaluation of cognitive and/or behavioural case formulation.  

The research questions for this review will be:  

1. To what degree has individual case formulation been established as reliable in cognitive and 

behavioural therapy outcome research? 

2. To what degree has individual case formulation been established as valid in cognitive and 

behavioural therapy outcome research? 

Method 

Literature Search 

In January 2021 a broad systematic search strategy was employed to identify all relevant 

primary studies and previous systematic reviews of reliability and validity within cognitive, cognitive 
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behavioural and behavioural therapy research.  Scoping searches had shown that studies used 

diverse descriptions of the key concepts ‘formulation’, ‘cognitive and/or behavioural therapy’, 

‘reliability’ and ‘validity’, with relevant studies of reliability and validity particularly difficult to 

capture using search terms.  As a result, our strategy was to employ a broadly-defined initial search 

for studies exploring formulation within cognitive and/or behavioural therapy and to identify those 

exploring reliability and validity at the title/abstract screening stage. All study designs within 

quantitative and qualitative research were included.  

Firstly, databases PsycINFO and Web of Science was searched within all text and all sources 

using Boolean/Phrase search mode in PsycINFO, all fields in Basic search for all sources for Web of 

Science, from inception until the search date. No restrictions were made regarding year of 

publication, country where the research took place or that the study was a peer-reviewed published 

article as it was considered that grey literature such as doctoral theses may provide useful insights in 

this area. Our search terms for formulation in these databases were (“Psych*formulation” OR “case 

conceptualisation” OR “case conceptualization” OR “case formulation”). In terms of cognitive and/or 

behavioural therapy, the list of therapies included in our search were derived from the latest edition 

of a relevant practice handbook, The Handbook of Cognitive-Behavioural Therapy (Dobson & Dozios, 

2019). The search terms used in these two databases was (CBT OR “cognitive behavioural therapy” 

OR “cognitive behavioral therapy” OR “cognitive behaviour therapy” OR “cognitive behavior 

therapy” OR “cognitive therapy” OR “CT” OR “cognitive psychotherapy” OR “emotion-centred 

problem-solving therapy” OR “emotion-centered problem-solving therapy” OR “emotion centred 

problem solving therapy” OR “emotion centered problem solving therapy” OR “rational emotive 

behaviour therapy” OR “rational emotive behavior therapy” OR “schema therapy” OR “mindfulness” 

OR “acceptance and commitment therapy” OR ACT OR “dialectical behaviour therapy” OR 

“dialectical behavior therapy” OR DBT OR “behavioural activation” OR “behavioral activation” OR 

“behaviour activation” OR “behavior activation” OR “behaviour therapy” OR “behavior therapy”). 

The concepts were linked using Boolean term AND.  



22 
 

Secondly, the database PubMed was searched in all fields from inception until the search 

date for the same search terms. Again, no restrictions were made regarding year of publication, 

country where the research took place, or peer review. To fit with PubMed protocols, the search 

terms used were, for formulation: (“Psychological formulation” OR “psychiatric formulation” OR 

“case conceptualisation” OR “case conceptualization” OR “case formulation”). For cognitive and/or 

behavioural therapy, search terms were as per the previous two databases. Following all database 

searches, results were filtered to limit results to English-language studies.  

In addition to these searches, the database of UK clinical trials (clinicaltrials.gov) was 

searched for relevant studies, with none identified. Reference lists of studies identified as relevant 

were reviewed and eleven papers added to the abstract screening. Following duplicate removal, 

titles and abstracts of papers identified by all search methods were initially screened for eligibility, 

after which full-text papers were retrieved. 

A second reviewer screened 20% of papers selected for full-text review. Agreement 

regarding selection of studies for full-text review was 80%. Disagreements were resolved by 

discussion and included studies finalised.  The study protocol was registered with PROSPERO 

(https://www.crd.york.ac.uk/PROSPERO/) with registration number CRD42021235235. 

Eligibility Criteria 

Studies were included if they met the following criteria: 

1. Cognitive and/or behavioural therapy research (as defined by Dobson & Dozios, 2019) 

2. Considered the reliability and/or validity of case formulations included in the study. 

Reliability was understood as the consistency of the individual formulation approach when 

compared across the same client formulated by different clinicians. Evaluation of reliability 

included use of at least one measure of agreement such as inter-rater reliability, and test-

retest reliability, ideally using objective statistical methods such as percentage agreement or 

calculation of Cohen’s kappa.  Validity was understood as the degree to which an individual 

https://www.crd.york.ac.uk/PROSPERO/
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formulation approach captured the factors which contributed to and/or maintained the 

presenting problem in a way which led to the identification of appropriate intervention. 

3. General adult sample (≥ 18 years of age) 

4. Written in English. 

Data Extraction 

Data was extracted using an electronic spreadsheet tailored to the purpose of this review. 

The categories of data extracted from qualitative and quantitative studies were derived from my 

analysis of categories used in previous, similar systematic reviews, in particular Easden and Kasantzis 

(2018), and were: 

Sample Size 

The sample size used in each study was noted in order to allow evaluation of any possible 

effects of sample size on the data.  

Participant Characteristics 

  Information was extracted regarding participant characteristics, including age (mean and 

range), gender, study population from which the sample was drawn and clinical diagnoses.  

Key Findings 

Key findings regarding reliability and validity were extracted from each paper.  

Study Evaluation Targets  

In order to identify the prevalence of common targets for evaluation in studies examining 

reliability/validity, information regarding whether each study assessed inter-clinician agreement, 

used an expert/benchmark formulation, evaluated the use of formulation on therapy outcome, and 

considered clinical utility for the client and/or therapist was extracted.  

Model Integrity 

As degree of fidelity to the model of formulation/treatment used was considered likely to 

affect results, information was extracted from studies regarding whether model integrity was 

checked and/or training in the model was prescribed.  
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Intervention and Comparator/Control Characteristics  

To allow comparison between studies based on these factors, information was extracted 

regarding the model of formulation used, whether formulation was based on multiple sessions, 

intervention used, if any, therapist experience, level of training and profession.  

Studies Evaluating Reliability – Use of Systematized Approach 

To address the question of whether using a systematized/structured approach increased 

formulation reliability, as previous research had suggested (e.g. Mumma & Smith, 2001), information 

was extracted regarding whether studies used this approach.  

Studies Evaluating Validity – Format, Intensity, and Duration of Intervention 

Information was extracted regarding the format, intensity and duration of the intervention, 

if this was included in studies evaluating validity, to permit consideration of its influence on 

outcomes which may form part of validity evaluation.  

Evaluation Characteristics – Quantitative Studies 

To allow comparison between quantitative studies based on these factors, information was 

extracted regarding the methods used to assess reliability and/or validity, the criteria used in 

reliability/validity assessment, and whether the measures used to assess reliability/validity were 

themselves validated. 

Evaluation Characteristics – Qualitative Studies 

To allow comparison between qualitative studies based on these factors, information was 

extracted regarding the analytical approach used, themes derived which were relevant to the 

perception or reality of the reliability of the formulation, and themes derived which were relevant to 

the perception/reality of the validity of the formulation.  

Risk of Bias 

The score for quality assessment based on the Mixed Methods Appraisal Tool (MMAT; Pluye 

& Hong, 2014) was included in the data extraction. In addition, to allow consideration of the effects 
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of other forms of bias not included within this tool, information regarding study level risk of bias, 

outcome level risk of bias, and publication bias was extracted. 

100% of the data extraction was reviewed by a second reviewer. Agreement regarding the 

accuracy of the data collection was 99.13%. Any differences were resolved by discussion and any 

changes necessary made to the final data extraction.  

Evaluation of Formulation Quality  

Prior to the literature search, criteria for assessment of the quality of formulation were 

drawn up between the researcher, her supervisor, and an external expert (listed as headings in Table 

6). Scoping searches confirmed that it was not possible to make fully independent assessments of 

the quality of formulations used in studies as raw formulation data was rarely reported. Instead, we 

noted where evaluation of formulation quality within included studies indicated our quality 

assessment criteria had been met. We also noted studies where assessment of formulation quality 

was absent.   

Evaluation of Methodological Quality 

Methodological quality of studies included were assessed using the MMAT (Pluye & Hong, 

2014). This tool was chosen as the review included both quantitative and qualitative studies and it 

permitted comparative scoring of heterogeneous study designs, allowing easier comparison of 

quality. The tool was assessed for reliability and efficiency at the pilot stage (Pace et al., 2012) and 

agreement between the raters was found to be moderate to perfect for the MMAT criteria, and 

substantial in relation to overall quality scores based on intra-class correlations (Shrout & Fleiss, 

1979).  

 Twenty per cent of the quality assessment was reviewed by a second reviewer. Agreement 

regarding the quality assessment was 100%. The final quality assessment was taken into 

consideration during synthesis of findings, with any caveats regarding the findings of studies rated as 

low in quality reported.  
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Strategy for Synthesis of Findings 

Given the heterogeneity of included studies, a narrative synthesis approach was selected as 

the most appropriate method to integrate study findings. Where similarity of methods allowed, such 

as with the four qualitative studies included, a combined analysis of all themes identified was carried 

out.  

Results 

Overview 

Initial searches identified 1612 articles. Eleven additional articles were identified from 

reference lists (Bieling & Kuyken, 2003; Easden & Kasantzis, 2018; Redhead, Johnstone & 

Nightingale, 2015). Following duplicate removal, 1271 articles’ titles and abstracts were screened for 

relevance and 1183 articles excluded. Eighty-eight full-text articles were retrieved, assessed for 

eligibility and 58 articles excluded. The study selection process and reasons for article exclusion at 

the stage of full-text review are documented in a PRISMA flow diagram (Figure 1).  Thirty articles 

met eligibility criteria for this systematic review and were included in the narrative synthesis. 
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Figure 1 

PRISMA Flow Diagram of Study Selection 

 
 
Description of Included Studies 

Details of included studies are stated in Table 1. For four categories of data included in the 

protocol, no relevant findings were reported so they were not included in results; the excluded 

categories were criteria used to assess formulation reliability, criteria used to assess formulation 

validity, therapist profession and whether formulation was based on multiple sessions. Study 

publication dates ranged from 1992 to 2018. All included studies were carried out in Western 

countries, with the majority conducted in the United States of America (n = 19, 63.3%), a further 



28 
 

eight conducted in the United Kingdom (26.7%), and one each in Sweden, New Zealand and Canada.  

Twenty-seven studies used a quantitative approach, including three randomised controlled trials, 

one non-randomised study (using an existing sample as a control), twenty-two quantitative 

descriptive studies and one study using mixed quantitative and qualitative methods. Three studies 

were qualitative evaluations of clients’ experience of formulation.   

Depending on the focus of the study, samples were either clinicians providing formulation or 

the clients for whom these formulations were provided. Quantitative study samples ranged from 

one to 60 clients (m = 19) or 23 to 115 clinicians (m = 55.89). Client samples were particularly small; 

eleven studies used samples smaller than ten (40.74% of quantitative studies) and six studies were 

demonstrations of an approach using a single client. Small sample size may have limited the 

conclusions studies were able to draw; in Ghaderi (2006) it was noted that a lack of statistical power 

reduced capacity to identify significant results, leading to possible Type II error. Clinician samples 

were larger but still small for the purpose of making between-group comparisons, for example 

between clinicians with differing levels of experience (as in Dudley et al., 2010). Qualitative study 

sample sizes were between seven and 13 clients. 

 Convenience sampling was dominant (n = 21, 70%) with purposive sampling used for studies 

requiring particular experience, for example advanced skills in case formulation (n = 9, 30%). The 

study population from which client samples were drawn were clinical outpatient samples for twelve 

studies, a clinical inpatient sample for one study and not stated for eight studies. No comparisons 

between samples and study populations were made, meaning the representativeness of samples 

was unclear.  

Demographics of Included Studies 

Client participants ranged in age from 18 to 70 (m = 35.08), with 63.53% of the sample 

female. Three studies did not report the age profile of client participants (Mumma & Fluck, 2016; 

Mumma et al., 2018; Nattrass et al., 2015). Three studies did not report the gender characteristics of 

client samples (Ghaderi, 2006; Hess, 2000; Kahlon et al., 2014). Included studies were strongly 
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focused on formulation for depression and/or anxiety, with this the primary clinical diagnosis 

considered in eighty percent of studies (n = 24). Other studies evaluated formulation for psychosis (n 

= 3), obsessive-compulsive disorder (n = 1), bulimia nervosa (n = 1) or did not state the diagnosis 

considered (n = 1). 
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Table 1 

Characteristics of Studies and Demographics of Client Participants 

Sample size Client participant characteristics 
 

Authors (date) Country Study 
design 

Raters Therapists Client/ 
vignettes 

Sampling 
method 

Population Age: 
mean 

(range) 

Gender 
(% 

female) 
 

Principal 
clinical 

diagnosis 

Barris (1996) 
 

USA Randomised 
controlled 
trial 
 

2 3 per 
patient 

60 Convenience Inpatient 
clinical 

36.6 
(18-70) 

75 Depression 

Chadwick, Williams 
& Mackenzie 
(2003) 
 

UK Mixed 
methods 

1 2 Exp 1: 13 
Exp 2: 4 

Convenience Outpatient 
clinical 

Exp 1: 
31.5 

Exp 2: 
39.3 

(20-56) 
 

Exp 1: 46 
Exp 2: 50 

Psychosis 

Dudley, Park, 
James & Dodgson 
(2010) 
 

UK Quantitative 
descriptive 

 82 1 
vignette 

Purposive    Psychosis 

Eells, Kendjelic & 
Lucas (1998) 
 

USA Quantitative 
descriptive  

2 14 56 Convenience Outpatient 
clinical 

40 
(20-66) 

66.10  

Eells, Lombart, 
Kendjelic, Turner & 
Lucas (2005) 
 
 

USA Quantitative 
descriptive 

6 65 6 
vignettes 

Purposive    GAD, MDD, 
BPD  



31 
 

Sample size Client participant characteristics 
 

Authors (date) Country Study 
design 

Raters Therapists Client/ 
vignettes 

Sampling 
method 

Population Age: 
mean 

(range) 

Gender 
(% 

female) 
 

Principal 
clinical 

diagnosis 

Eells, Lombart, 
Salsman, Kendjelic, 
Schneiderman & 
Lucas (2011) 
 

USA Quantitative 
descriptive  

6 65 6 
vignettes 

Purposive    GAD, MDD, 
BPD 
 

Flitcroft, James, 
Freeston & Wood-
Mitchell (2007) 
 

UK Quantitative 
descriptive  

 23 1 
vignette 

Convenience    Depression 

Ghaderi (2006) 
 

Sweden Randomised 
controlled 
trial 
 

2 1 48 Convenience Outpatient 
clinical 

27.2 
(19-51) 

 Bulimia 
Nervosa 

Haarhoff, Flett & 
Gibson (2011) 
 

New 
Zealand 

Quantitative 
descriptive  

 26 4 
vignettes 

Convenience    Depression / 
GAD 

Hess (2000) 
 

USA Quantitative 
descriptive 
 

4 3 7 Convenience Outpatient 
clinical 

24 
(18-33) 

 Depression 

Kahlon, Neal & 
Patterson (2014) 
 

UK Qualitative 2  7 Purposive Outpatient 
clinical 

33  
(19-54) 

 Depression 

Koerner (1997) 
 

USA Quantitative 
descriptive  
 

6 4 17 Convenience Outpatient 
clinical 

41.1  MDD 
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Sample size Client participant characteristics 
 

Authors (date) Country Study 
design 

Raters Therapists Client/ 
vignettes 

Sampling 
method 

Population Age: 
mean 

(range) 

Gender 
(% 

female) 
 

Principal 
clinical 

diagnosis 

Kuyken, Fothergill, 
Musa & Chadwick 
(2005) 
 

UK Quantitative 
descriptive  

2 115 1 case 
study 

Purposive    MDD and 
personality 
difficulties 

Morberg Pain, 
Chadwick & Musa 
(2008) 
 

UK Qualitative 2 5 13 Purposive Outpatient 
clinical 

32.2 
(21-52) 

38 Psychosis 

Mumma (2004) 
 

USA Quantitative 
descriptive 
 

1 1 1 Convenience  44 100 MDD, 
Dysthymia 

Mumma & Fluck 
(2016) 
 

USA Quantitative 
descriptive 

 1 1 Convenience  ‘Middle-
aged’ 

0 GAD, MDD 

Mumma & Mooney 
(2007) 
 

USA Quantitative 
descriptive 

 2 2 Convenience  43 0 MDD, 
Dysthymia, 
GAD 
 

Mumma & Smith 
(2001) 
 

USA Quantitative 
descriptive 

10 4 4 Convenience  47 
(35-53) 

100 MDD, GAD, PD  

Mumma, Marshall 
& Mauer (2018) 
 
 

USA Quantitative 
descriptive 

 1 1 Convenience   0 Depression and 
anxiety 
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Sample size Client participant characteristics 
 

Authors (date) Country Study 
design 

Raters Therapists Client/ 
vignettes 

Sampling 
method 

Population Age: 
mean 

(range) 

Gender 
(% 

female) 
 

Principal 
clinical 

diagnosis 

Muran, Samstag, 
Segal & Winston 
(1998) 
 
 

USA Quantitative 
descriptive 

4 6 6 Convenience  41.83 67 Mood 
Disorder, 
Anxiety 
disorder, 
Personality 
Disorder 
 

Muran, Samstag, 
Ventur, Segal & 
Winston (2001) 

USA Quantitative 
descriptive 

2 1 1 Convenience  51 0 GAD, Avoidant 
Personality 
Disorder 

           
Muran & Segal 
(1992) 
 

USA Quantitative 
descriptive 

3 1 1 Convenience  41 0 Dysthymia, 
Anxiety 
Disorder 
 

Muran, Segal & 
Samstag (1994) 
 

Canada Quantitative 
descriptive 

2 5 8 Convenience Outpatient 
clinical 

39.3 60 Depression, 
Anxiety 
disorder, Social 
Phobia 
 

Nattrass, Kellett, 
Hardy & Ricketts 
(2015) 
 
 
 

UK Quantitative 
descriptive 

3 8 29 Convenience Outpatient 
clinical 

 55 OCD  
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Sample size Client participant characteristics 
 

Authors (date) Country Study 
design 

Raters Therapists Client/ 
vignettes 

Sampling 
method 

Population Age: 
mean 

(range) 

Gender 
(% 

female) 
 

Principal 
clinical 

diagnosis 

Persons & 
Bertagnolli (1999) 
 

USA Quantitative 
descriptive 

2 47 3 Purposive Outpatient 
clinical 

37 (23-
56) 

100 Depression, 
GAD, 
Personality 
Disorder, 
Social Phobia 
 

Persons, Bostrom 
& Bertagnolli 
(1999) 
 

USA Quantitative 
descriptive 

 1 45 Convenience Outpatient 
clinical 

32.1 60 MDD, BP, PD 

Persons, Mooney & 
Padesky (1995) 
 

USA Quantitative 
descriptive 

2 46 2 Purposive Outpatient 
clinical 

 100 Depression and 
anxiety 

Persons, Roberts, 
Zalecki & 
Brechwald (2006) 
 

USA Non-
randomised 
quantitative 
study 
 

 4 58 Convenience Outpatient 
clinical 

36.4 60 Mood and/or 
anxiety 
disorder 

Redhead, 
Johnstone & 
Nightingale (2015) 
 

UK Qualitative 2 7 10 Purposive Outpatient 
clinical 

(24-67) 80 Depression 
and/or anxiety 

 
Note. Blank entry in table indicates relevant information was not provided by study; MDD Major Depressive Disorder; GAD Generalised Anxiety Disorder; 
BPD Borderline Personality Disorder; PD Panic Disorder; OCD Obsessive-Compulsive Disorder; BP Bipolar Disorder. 
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Evaluation of Reliability 

Details of reliability assessment within included studies are listed in Table 2, with additional 

information in Table 3. Eighteen studies included evaluation of the reliability of cognitive case 

formulation (60%); of these, 14 considered both reliability and validity (46.67% of all included 

studies) and four reliability alone (13.33%). 

 In 16 studies, material for analysis was obtained by the study researchers asking clinicians to 

generate formulations in response to stimulus material. This material included live clinical interviews 

(n = 4), written vignettes (n = 4), videos of clinical interviews (n = 3), audiotapes of clinical interviews 

(n = 4) and session transcripts (n = 1). Two studies examined existing intake reports or clinic 

assessments. Most studies evaluated complete formulations (n = 12), although one study (Barris, 

1996) focused solely on underlying cognitive mechanisms and five studies on self- or self- and 

interpersonal scenarios (Mumma & Smith, 2001; Muran & Segal, 1992; Muran et al., 1994; Muran et 

al., 1998; Muran et al., 2001). 

Reliability was assessed almost exclusively in terms of inter-rater reliability (all 18 studies), 

with one study (Muran et al., 1998) also considering test-retest reliability.  Expert views on ‘correct’ 

formulation were prominent: seven studies evaluated inter-rater reliability in terms of agreement 

with a benchmark formulation or problem list devised by experts, or with expert evaluation (Barris, 

1996; Dudley et al., 2010; Haarhoff et al., 2011; Koerner, 1997; Kuyken et al., 2005; Persons et al., 

1995; Persons & Bertagnolli, 1999). Five studies (Eells et al., 1998; Eells et al., 2005; Eells et al., 2011; 

Kendjelic & Eells, 2007; Nattrass et al., 2015) used agreement on assignment to the content 

categories of the Case Formulation Content Coding Manual [CFCCM] (Eells et al., 1998) as their 

measure of reliability. Five studies compared inter-rater agreement on the clinical relevance of 

self/interpersonal scenarios (Mumma & Smith, 2001; Muran & Segal, 1992; Muran et al., 1994; 

Muran et al., 1998; Muran et al., 2001) and one assessed agreement on allocation to condition, 

based on a case summary (Ghaderi, 2006).   
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Studies varied in the level of specificity they applied to assessment of formulation reliability, 

with some studies evaluating agreement at a fine level of detail and others limiting assessment to 

broader categories. The seven studies using expert formulations as benchmarks evaluated 

agreement precisely, assessing individual aspects of formulation such as core beliefs. Other studies 

considering reliability at a micro level included Mumma and Smith (2001), which assessed 

agreement between independently derived formulations on fifteen key dimensions, and the four 

studies by Muran and colleagues, which compared agreement between individual components of 

self-scenarios (Muran & Segal, 1992; Muran et al., 1994; Muran et al., 1998; Muran et al., 2001). The 

five studies which used the CFCCM exemplified a broader approach to reliability based on 

agreement at the level of categorisation of formulation content.  

The most commonly used measure of agreement was the ICC (Shrout & Fleiss, 1979; eight 

studies), with Kappa coefficients used in six studies. These measures provided a more robust 

evaluation of agreement than percentage agreement, which fails to account for agreement by 

chance. Nonetheless, percentage agreement was used in seven included studies.   

Key findings in relation to reliability assessment were, firstly, that it is possible to obtain 

good agreement for case formulation in terms of the broad categories of content included, as in 

Barris (1996), which found fair to good agreement for categorisation of a patient’s underlying 

cognitive mechanism as sociotropic or autonomous (80% agreement, = 0.60). Studies using the 

CFCCM, for example Eells et al. (1998), also obtained good agreement across content categories 

(mean  = 0.88, range = 0.71 - 1.0). However, reliability was reduced at a finer level of 

discrimination, with only poor agreement found for identification of specific underlying cognitive 

mechanisms (Barris, 1996). A similar pattern was found for inter-rater agreement, with multiple 

studies finding poor reliability between individual raters, but good reliability when averaged across 

groups (e.g. Koerner, 1997; Persons & Bertagnolli, 1999; Persons et al, 1995). Differences in the 

inter-rater reliability of different aspects of cognitive case formulation were also found, with 

descriptive and overt aspects such as behaviours and triggers consistently more reliably identified 
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than inferential elements such as dysfunctional assumptions and core beliefs (Dudley et al., 2010; 

Eells et al., 1998). Finally, studies found some evidence for factors increasing the reliability of 

formulation, for example higher qualifications (Persons & Bertagnolli, 1999) and experience or 

expertise (Dudley et al., 2010; Kuyken et al., 2005), although support for other factors also 

considered to increase reliability, such as increased structure and context during the formulation 

process, was less clear (Persons & Bertagnolli, 1999).  
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Table 2 

Evaluation of Reliability 

Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Barris (1996) 
 

• Fair to good inter-rater reliability of identification of patient’s underlying 

cognitive mechanism as sociotropic or autonomous (80% agreement;  = 
0.60).  

• Poor inter-rater reliability of identification of specific underlying cognitive 

mechanism (20% agreement;  = 0.05).  

Yes – pre-
determined 

categories of 
underlying 
cognitive 

mechanism 
 

Percentage 
agreement 
and kappa 
coefficient  

 

Yes 

Dudley, Park, 
James & 
Dodgson 
(2010) 
 

• Wide range in percentage agreement with items in benchmark CF (32.2-
91.6%). 

• Highest reliability scores: overt presenting issues (e.g. behaviours 91.6%). 

• Lower agreement: inferential components (36.7-65.8% for core beliefs and 
dysfunctional assumptions). 

• Moderate agreement with experts' formulation among all raters (mean 
score 26.8/54, SD =5.88).  

 

No Percentage 
agreement 

with 
benchmark CF 
and score per 

item (0 = 
inaccurate to 
2= accurate) 

 

Yes 

Eells, Lombart, 
Salsman, 
Kendjelic, 
Schneiderman 
& Lucas (2011) 

• Reliability results same as Eells et al. (2005); same therapists, vignettes, 
transcriptions and content coding procedures used with different research 
questions. 

No Kappa 
coefficient for 

inter-rater 
reliability of 
content and 

quality ratings 
of CF 

 

Yes 
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Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Eells, Lombart, 
Kendjelic, 
Turner & 
Lucas (2005) 
 

• Using CFCCM, multi-rater kappa coefficients for descriptive ( = .61), 

diagnostic ( = 0.81), inferential ( = 0.62) and treatment ( = 0.69) 
categories within CF obtained, reflecting good to excellent agreement 
beyond chance.  

• For case formulation quality, two-way random ICCs ranging from 0.69 - 
0.89 found; rated good to excellent. 
 

No Kappa 
coefficient for 

inter-rater 
reliability of 

content 
categories and 
ICC for quality 
ratings of CF 

 

Yes 

Ghaderi 
(2006) 
 

• 90% of detailed summaries of twenty randomly chosen cases assigned 
correctly to condition by three independent therapists.  

No Percentage 
agreement of 

correct 
assignment to 

one of two 
conditions 

 

Yes 

Haarhoff, Flett 
& Gibson 
(2011) 
 

• Considered percentage agreement with expert formulation by novice 
clinicians as part of assessment of content and quality of formulation.  

• Average agreement across all four vignettes <30% for problem list. 

• Highest scores for percentage agreement with expert formulation:  
'relevant childhood data', 'Axis I disorders', 'compensatory strategies' and 
'core beliefs about self'. Very low agreement for 'therapy interfering 
behaviour' and 'Axis II personality disorder traits'. 

• Study assessed percentage of CFs which included items in different 
categories. Most frequently included item was 'inferred psychological 
mechanism' (94.5%). Low scores noted for 'inferred socio-cultural 
mechanisms' and 'therapy-interfering behaviours' (percentage not given). 

 

No Percentage 
agreement 
with expert 
formulation 

Yes 
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Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Kendjelic & 
Eells (2007) 
 

• Randomised controlled trial comparing clinician formulations following CF 
training/no training. CFCCM used to rate content and quality. 

• Reliability of content rated excellent; mean kappa across all formulations, 
variables and coders = 0.86 (range 0.60-1.0). 

• Mean kappas for global CF quality, elaboration of four generic 
components, complexity, degree of inference and precision of language 
slightly lower; means were 0.75 between coders 1 & 2, 0.72 between 
coders 1 & 3, 0.81 between coders 2 & 3. Quality ratings higher for training 
group.  
 

No Kappa 
coefficient for 

inter-rater 
reliability of 

content 
categories and 
quality ratings 

of CF 

Yes 

Koerner 
(1997) 
 

• Inter-rater reliability of ratings of relevance of individual CF items using ICC 
was poor for single judges (problem list: 0.32, goals: 0.31, hypothesized 
mechanism: 0.37) but fair when averaged across five judges (problem list: 
0.66, goals: 0.66, hypothesized mechanism: 0.61). 

• Inter-rater reliability of ratings of relevance between expert (Persons) and 
other judges using ICC was poor to fair.  
 

No ICC for inter-
rater reliability 

of ratings of 
relevance of 

CF items 
across raters 

and with 
expert judge 

 
 
 
 
 
 
 
 
 

Yes 
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Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Kuyken, 
Fothergill, 
Musa & 
Chadwick 
(2005) 
 

• Percentage agreement with benchmark formulation was good to high for 
most categories (range 7-73%). 

• Good levels of agreement for relevant childhood experiences (critical 
father: 72%), core beliefs (I'm incompetent: 73%) and compensatory 
strategies (avoidance: 71%). 

• Low agreement for dysfunctional assumptions (e.g. I lack support and am 
isolated: 18%). 

• Good agreement on content categorisation for information contained in 

CF (range  = 0.63-0.91). 
 

Yes – J. Beck Case 
Conceptualisation 

Diagram 

Percentage 
agreement 

with 
benchmark 
formulation 
and other 
raters for 
specific 

content of CF. 
Kappa 

coefficient for 
inter-rater 

reliability of 
content 

categorisation. 
 

Yes 

Muran, 
Samstag, Segal 
& Winston 
(1998) 
 

• Ratings of relevance of self-scenarios and their components to the patient 
were adequate across three raters; mean overall rating of ICC (2,k) was 
0.94 across scenarios (range 0.88-0.97). 

• Test-retest reliability of ratings for all self-scenarios (ICC:3,k) based on all 
patients over the 29 sessions ranged from 0.79 - 0.97. 

Yes – self-
scenario 

structure based 
on views of 
self/others/ 

world in context 

ICC for inter-
rater reliability 

of ratings of 
relevance of 

scenarios and 
their 

components, 
ICC for test-

retest 
reliability of 

ratings 
 

 Yes 
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Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Muran, 
Samstag, 
Ventur, Segal 
& Winston 
(2001) 
 

• Interrater reliability for ratings of relevance of interpersonal scenarios and 
their components to patient was high across two raters (patient, 
therapist): mean ICC = 0.96. 

• Across three raters (interviewer, observer, patient), mean ICC = 0.87, 
across four raters (as before plus constructor), mean ICC = 0.92. 
 

Yes – 
interpersonal 

scenario 
structure based 

on views of 
self/others/ 

world in context 

ICC for inter-
rater reliability 

of ratings of 
relevance of 

interpersonal 
scenarios and 
components 

 

Yes 

Muran & Segal 
(1992) 
 

• Ratings of clinical relevance of self-scenarios high across both two (patient, 
therapist) and three (patient, therapist, observer) raters: mean ICC = 0.92 
(two raters) and 0.93 (three raters). 

• ICCs for self-scenario components remained high across two raters: 
situation (0.92), affective (0.93), motoric (0.95), cognitive (0.90) and three 
raters: situation (0.92), affective (0.97), motoric (0.95), cognitive (0.88). 

 

Yes – self-
scenario 

structure based 
on views of 
self/others/ 

world in context 

ICC for inter-
rater reliability 

of ratings of 
relevance of 

self-scenarios 

Yes 

Muran, Segal 
& Samstag 
(1994) 
 

• ICC (3,k) of ratings of relevance of self-scenarios to patients, across three 
raters (patient, therapist, third-party observer) showed adequate reliability 
across all cases for situation (0.92) cognitive (0.93) affective (0.90), motoric 
(0.91). 

• Mean ICC across all raters,  parameters and cases = 0.92, range 0.79-0.99. 
 

Yes – self-
scenario 

structure based 
on views of 
self/others/ 

world in context 

ICC for inter-
rater reliability 

of ratings of 
relevance of 

self-scenarios 
 

Yes 

Nattrass, 
Kellett, Hardy 
& Ricketts 
(2015) 
 

• Good inter-rater reliability for content and quality across every CF (multi-

rater  = 0.64. 

• Excellent overall inter-rater reliability for quality (ICC = 0.75). ICCs for 
individual quality ratings were 0.73 (coherence), 0.76 (precision of 
language), 0.78 (elaboration), 0.88 (systematic process) and 0.92 
(complexity). 
 

No ICC for inter-
rater reliability 

of content 
categories and 
quality ratings 

of CF 
 

Yes 
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Authors (date) Key findings Use of 
systematized 
approach to 
formulation 

Method of 
reliability 

assessment 

Use of validated 
measure 

of reliability 
 

Persons & 
Bertagnolli 
(1999) 
 

• Mean percentage of problems correctly identified by individual therapists 
when compared to expert problem list was 67.46% (SD = 13%). 

• Schema ratings (patient’s belief in this item) showed good inter-rater 
reliability averaged across five judges (ICC = mean 0.72, range 0.44-0.91). 
Poor inter-rater reliability of schema ratings for single judges (ICC = mean 
0.37, range 0.13-0.66). 

• Analysis of variance demonstrated no increase in agreement on schema 
ratings when specific context rather than no context provided.   

Yes – taught list 
of potential 

problem 
domains, multiple 

choice 
questionnaire 

listed adjectives 
describing 
possible 

self/other/world 
schemas with 0-

10 scale and 
anchor points, 

context for 
schema ratings 

provided. 
 

Percentage 
agreement 
with expert 
problem list. 
ICC for inter-

rater reliability 
of ratings of 

schema 
relevance. 

Yes 

Persons, 
Mooney & 
Padesky 
(1995) 

• Expert problem list: Case 1: Inter-rater reliability high for two problems 
(97.8%, 82.6%), poor for one (13.0%). Case 2: Inter-rater agreement was 
high for three problems (100%, 97.5%, 93.4%), moderate for two (67.4%, 
71.7%). 

• Inter-rater reliability of ratings of centrality of proposed schemas to case 
and identification of dysfunctional attitudes found to be poor for single 
judges (ICC range = 0.07-0.55) but adequate across five judges for all 
ratings except one (dysfunctional attitudes - case 2, ICC = 0.27). ICC range 
excluding this rating mean = 0.83, range = 0.66-0.92. 
 

Yes – multiple 
choice 

questionnaire 
listed adjectives 

describing 
possible 

self/other/world 
schemas with 0-

10 scale. 

Percentage 
agreement 
with expert 
problem list. 
ICC for inter-

rater reliability 
of ratings of 

schema 
relevance 

 

Yes 
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Note. UCM Underlying cognitive mechanism; CF Case formulation; CFCCM Case Formulation Content Coding Manual (Eells et al., 1998); ICC Intraclass 
correlation coefficient (Shrout & Fleiss, 1979). 
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Table 3 

Study Evaluation Targets 

Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Barris (1996) 
 

   X X X X Underlying 
cognitive 
mechanisms 
 

 

Chadwick, 
Williams & 
Mackenzie (2003) 
 

X X    X X CBT for 
psychosis 

CBT Therapists: 
6/15 yrs 
Trainee CPs: <1 yr 
 

Dudley, Park, 
James & Dodgson 
(2010) 
 

  X X X X X CBT Case 
Formulation 

Yrs of clinical exp 
m = 8.5 
 

Eells, Kendjelic & 
Lucas (1998) 
 

 X X X X X X   

Eells, Lombart, 
Kendjelic, Turner 
& Lucas (2005) 
 

 X X X X X X  Novices: <1500 hrs 
psychotherapy exp 
Experienced: 10 yrs+ 
therapy exp 
Expert: developed CF 
method / led 1+ 
workshops on CF / 
published on CF 
 



46 
 

Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Eells, Lombart, 
Salsman, 
Kendjelic, 
Schneiderman & 
Lucas (2011) 

 X X X X X X  Novices: <1500 hrs 
psychotherapy exp 
Experienced: 10 yrs+ 
therapy exp 
Expert: developed CF 
method / led 1+ 
workshops on CF / 
published on CF 
 

Flitcroft, James, 
Freeston & 
Wood-Mitchell 
(2007) 
 

X X X   X X CBT  

Ghaderi (2006) 
 

 X  X X X X CBT 
individualised 
with logical 
functional 
analysis 
 

 

Haarhoff, Flett & 
Gibson (2011) 
 

  X X X X  CBT Novices: Recently 
completed post-grad 
dip in CBT  
 

Hess (2000) 
 

X X  X    Cognitive 
Behavioural 
Case 
Formulation 
 

8/15 yrs clinical exp 
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Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Kahlon, Neal & 
Patterson (2014) 
 

X X X X  X X CBT  

Kendjelic & Eells 
(2007) 
 

 X X X X X   Yrs exp with patients 
in mental health 
setting m = 2.9 (range 
1 mth – 20 yrs) 
 

Koerner (1997) 
 

  X  X   Cognitive 
Behavioural 
Case 
Formulation 
& Plan 
Formulation  
 

9.5 yrs cognitive 
therapy exp 

Kuyken, 
Fothergill, Musa 
& Chadwick 
(2005) 
 

  X X X   J.Beck Case 
Concept-
ualisation 
Diagram  

Wide range: min = 
basic knowledge & 
exp of CBT.  
Qualified therapists: 
Mean 7 years post-
qual exp in clinical 
settings. 
 

Morberg Pain, 
Chadwick & Musa 
(2008) 
 

X X X    X CBT Case 
Formulation 

Training in CBT; 2 
completed doctoral 
training, 2 in doctoral 
training, 1 in nurse 
training 
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Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Mumma (2004) 
 

X X  X X X X Idiographic 
Cognitive 
Schemas - CBT 
Case 
Formulation 
 

 

Mumma & Fluck 
(2016) 
 

X X  X  X X Functional 
analytical 
clinical case 
model 
 

 

Mumma & 
Mooney (2007) 
 

X X X X X X X Idiographic 
Cognitive 
Schemas - CBT 
Case 
Formulation 

Clinician 1: expert 
Clinician 2: novice 
(clinical doctoral 
student) 
 

Mumma & Smith 
(2001) 
 

 X X X X X X Cognitive-
Behavioural-
Interpersonal 
Scenarios 
 

 

Mumma, 
Marshall & Mauer 
(2018) 
 
 
 

X X X X X X X Functional 
analytical 
clinical case 
model 
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Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Muran, Samstag, 
Segal & Winston 
(1998) 
 

 X  X X X  Interpersonal 
scenarios 

Mean 9.5 yrs of 
clinical exp 

Muran, Samstag, 
Ventur, Segal & 
Winston (2001) 
 

 X  X X X X Interpersonal 
scenarios 

 

Muran & Segal 
(1992) 
 

 X  X X X X Self-scenarios 6 yrs clinical exp 
(range 3-9 yrs) 
 

Muran, Segal & 
Samstag (1994) 
 

 X  X X X X Self-scenarios Mean years of exp: 
3.1 (SD = 1.3) 
 

Nattrass, Kellett, 
Hardy & Ricketts 
(2015) 
 

 X  X X   CBT 2-10 yrs post-
qualification CBT exp 

Persons & 
Bertagnolli (1999) 
 

  X X X X  Cognitive 
Behavioural 
Case 
Formulation 
 

Mean = 10 years  

Persons, Bostrom 
& Bertagnolli 
(1999) 
 

X X  X X X  Cognitive 
Behavioural 
Case 
Formulation 
 

10 years of clinical 
exp 
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Authors (date) Inter-
clinician 

agreement 

Use of 
expert / 

benchmark 

Evaluation 
of CF effect 

on 
outcome 

Clinical 
utility 

(therapist) 

Clinical 
utility 

(client) 

Model 
integrity 
checked 

Prescribed 
training 

Formulation 
model 

Therapist experience 

Persons, Mooney 
& Padesky (1995) 
 

  X X X X X Cognitive 
Behavioural 
Case 
Formulation 
 

 

Persons, Roberts, 
Zalecki & 
Brechwald (2006) 
 

X X  X X X X Cognitive 
Behavioural 
Case 
Formulation 

Lead therapist 
(author) 20 years, 3 
additional therapists: 
2-6 years 
 

Redhead, 
Johnstone & 
Nightingale 
(2015) 
 

X X X X  X X CBT  

 
Note. Blank entry in table indicates relevant information was not provided by study; CF Case Formulation; References for specific formulation models given 
when this was noted in the study: Underlying cognitive mechanism (Persons, 1989); CBT case formulation (Beck, 1976); Cognitive Behavioural Case 
Formulation (Persons, 1989); Plan Formulation (Rosenberg, Silberschatz, Curtis, Sampson & Weiss, 1986; J. Beck Case Conceptualization Diagram (Beck, 
1995); Idiographic Cognitive Schemas – CBT Case Formulation (Beck, 1995); Functional analytical clinical case model (Haynes et al., 2011); Cognitive 
Behavioural Interpersonal Scenarios (Mumma & Smith, 2001); Interpersonal scenarios (Muran, 1993); Self-scenarios (Muran & Segal, 1991). 
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Evaluation of Validity 

Details of validity assessment within included studies are listed in Tables 4 and 5, with 

additional information in Table 3. Twenty-eight studies included evaluation of the validity of 

cognitive case formulation (93.33%); of these, sixteen considered both reliability and validity 

(53.33% of all included studies) and twelve validity alone (40.00%). 

Twenty-one studies obtained material for analysis by asking clinicians to generate 

formulations in response to stimulus material, which included live clinical interviews (n = 10), videos 

of clinical interviews (n = 4), audiotapes of clinical interviews (n = 2), written vignettes (n = 3), and 

session transcripts (n = 1). Four studies included interviews reflecting on the experience of receiving 

a formulation, three studies examined existing clinical material (intake reports and formulations), 

one considered statements about what might be important in cognitive therapy and one study did 

not state the source material for formulation.  

The definition of validity in relation to cognitive formulation is not straightforward. In 

psychometric terms, validity encompasses a range of concepts, including content, construct, 

criterion, discriminant and predictive validity. Mumma (2011) has described content validity as the 

extent to which a formulation includes and represents target and causal variables and the 

relationships between them. Construct validity (including convergent and discriminant validity) is the 

extent to which a formulation of someone’s problems captures theoretically important aspects such 

as symptom severity and provides a coherent account of problems, criterion validity describes the 

extent to which formulation matches expert conceptualisation and predictive validity is a measure of 

the extent to which formulations predict outcomes and changes over the course of therapy (Bucci et 

al., 2016).  

Operationalising these concepts in terms of cognitive case formulation is hard to achieve 

directly and included studies assessed formulation validity in a range of ways, with some studies 

using more than one method. The most common approach was to examine outcome scores for 

formulation-driven treatment, under the assumption that a valid formulation was likely to 
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contribute to improved outcomes (n = 9; Barris, 1996; Chadwick et al., 2003; Ghaderi, 2006; Hess, 

2000; Muran & Segal, 1992; Muran et al., 1994; Nattrass et al., 2015; Persons et al., 1999; Persons et 

al., 2006). Six studies, encompassing the three qualitative studies in the review, considered the 

clinical utility of formulation as a measure of validity, from either or both clinicians’ and clients’ 

perspectives (Chadwick et al., 2003; Flitcroft et al., 2007; Kahlon et al., 2014; Koerner, 1997; 

Morberg Pain et al., 2008; Redhead et al., 2015). Seven studies used often novel combinations of 

empirical data collection and statistical analysis to evaluate the validity of formulation in a more 

psychometric way, often with a high degree of collaborative input from clients (Mumma, 2004; 

Mumma & Fluck, 2016; Mumma & Mooney, 2007; Mumma & Smith, 2001; Mumma et al., 2018; 

Muran et al., 1998; Muran et al., 2001). Finally, eight studies included an assessment of formulation 

quality (Dudley et al., 2010; Eells et al., 1998, Eells et al., 2005; Eells et al, 2011; Kendjelic & Eells, 

2007; Nattrass et al., 2015). The relationships between formulation quality and validity are of 

interest to clinicians, given evidence that higher quality formulations have been found to contribute 

to better outcomes (Crits-Christoph, Cooper & Luborsky, 1988). These studies examined factors 

which may influence quality, as well as the relationship between quality and outcome, aiming to 

increase understanding of factors likely to relate to formulation validity.   

 Following data extraction, the key findings of these studies were, first, that cognitive 

formulation-driven treatment can be associated with statistically and clinically significant changes in 

outcomes; three studies (Nattrass et al., 2015; Persons et al., 1999; Persons et al., 2006) found large 

pre-post therapy reductions in symptoms, with Persons et al. (2006) also finding that half or more of 

patients in the study met the definition for clinical recovery from anxiety and/or depression. 

Furthermore, when compared with manualised treatment in a randomised controlled trial, results 

from Ghaderi (2006) suggested that individualised treatment produced better outcomes. However, 

this was not supported by Barris (1996), which found no difference in outcome between manualised 

and individualised treatment. Two studies (Muran et al, 1998; Muran et al., 2001) found 

correspondences between trends in clients’ ratings of key dimensions of self-scenario formulations 
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over time and good/bad outcomes to therapy, suggesting that these formulations were capturing 

factors related to outcome. However, Hess (2000) found no connection between higher ratings for 

the accurate identification of a core issue and outcome measures, including working alliance, 

perceived empathy and symptom distress. Overall, explorations of the relationship between 

formulation and outcome which attempted to develop understanding of validity produced mixed 

and inconclusive results.  

 Assessment of clinical utility as a proxy for validity produced similarly mixed results. Four 

studies used qualitative approaches to explore experiences of formulation, with three using 

thematic analysis to evaluate findings and one (Morberg Pain et al., 2008) using content analysis. 

Chadwick et al. (2003), which explored both therapists’ and clients’ experiences, found clinicians’ 

responses very positive, including feeling validated, hopeful and having a sense that sharing 

formulation had enhanced understanding. Clients’ responses within the same study, as well as in 

Kahlon et al. (2014), Morberg Pain et al. (2008) and Redhead et al. (2015) expressed much greater 

ambivalence about the utility of formulation, including negative emotional reactions to receiving 

them, although when formulation was perceived to be accurate, this appeared to enhance a sense 

of being understood. Collaboration in producing a formulation appeared important in enhancing the 

clients’ sense of a formulation being accurate (Kahlon et al., 2014). These differing views about the 

clinical utility of formulation were supported by Flitcroft et al. (2007) which used a Q-sort 

methodology to understand clinicians’ perspectives on the key function of formulation; little 

consensus was found, with three very different factors (‘state’, ‘function and process’, and 

‘trait/historical aspects’) all perceived to be important.   

 Seven studies employed statistical analysis of data related to a client’s symptoms and 

distress, often collected longitudinally as well as during an initial formulation process, in order to 

evaluate the content, construct and/or predictive validity of formulations. These studies used very 

small samples, often just a single client as a test of process (n = 4; Mumma, 2004; Mumma & Fluck, 

2016; Mumma et al., 2018; Muran et al; 2001) but proved the utility of a statistically-driven 



54 
 

approach to test a hypothesis about a client’s difficulties and produce evidence for its validity in 

these terms. In Mumma and Mooney (2007), two clinicians independently produced proposed 

idiographic cognitive schemas for the same client, based on viewing a clinical interview; the 

construct and predictive validity of each model was then tested using data from daily questionnaires 

and the most valid model identified. While their process differed in focusing more on initial 

formulation, both Muran et al. (1998) and Muran et al. (2001) analysed multiple ratings of the same 

self-scenario by the client, therapist and observer to establish the criterion validity of those 

formulations, as well as using clients’ repeated ratings of key dimensions of those self-scenarios over 

time to establish their predictive validity. Although these processes only allow validity to be 

established retrospectively, following complex statistical analysis, these studies suggest potential 

directions for exploring the clinical use of simpler versions of these methods.   

 Finally, included studies’ evaluations of formulation quality (n = 8) failed to clarify its 

potential as evidence for validity and did not clearly support formulation quality as a factor in 

therapy outcome. Eells et al. (1998) found the quality of formulations included in their study to be 

low; formulations were generally descriptive with little inferential information (mean score for 

inferential content on 1-5 scale was 1.80, SD 0.77). Haarhoff et al. (2011), in a study using four 

separate measures of content and quality with novice clinicians, found formulation quality to be 

moderate overall. While some aspects were consistently well explained (developmental factors, 

psychological mechanisms), others were often omitted (socio-cultural factors, therapeutic 

relationship), with the poorest quality formulations imprecise and disorganised. Quality assessment 

of formulation in Kuyken et al. (2005) found only 44.2% of formulations ‘good enough’, although 

noted that experience, professional qualification and accreditation were associated with higher 

quality formulations. Other studies also evaluated factors with the potential to improve formulation 

quality including experience (Dudley et al., 2010; Eells et al., 2005, Eells et al., 2011) and training 

(Kendjelic & Eells, 2007), with Dudley producing evidence for the beneficial effect of experience with 

CBT cases on inclusion of inferential material, both studies by Eells and colleagues suggesting that 
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expertise, rather than experience, improved formulation quality and Kendjelic and Eells (2007) 

obtaining a large effect size for the impact of training on formulation quality.  While these studies 

indicated that formulation quality could be improved, the purpose of this improvement remained 

unclear from Nattrass et al. (2015), which concluded that, although formulation-based treatment 

could produce good outcomes, those outcomes appeared independent of formulation quality, with 

no significant correlation found between formulation quality and outcome.  
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Table 4 

Evaluation of Validity - Quantitative Studies 

Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Barris (1996) 
 

• Randomised controlled trial; no difference in efficacy found between 
individualised and standardised treatment conditions overall. 

• Within individualised group, patients with sociotropic underlying 
cognitive mechanism did better than autonomous patients on 
symptomatic and cognitive measures (post-treatment scores for 
autonomous patients higher on BDI (F(2.25) = 4.97, p = 0.03) and 
lower on SPB total score (F(2.25) = 3.87, p+ 0.06). 

• No clear relation between CF and better outcome.  

Both conditions’ 
weekly program: 
groups, individual 
work, homework. 
Average duration 
of inpatient stay: 

Individualised 
group = 14.7 days; 

standard = 13.2 
days. 

 

Changes in outcome 
measures pre-and post-
treatment (BDI, ABS-2, 

SPB) 

Yes 

Chadwick, 
Williams & 
Mackenzie 
(2003) 
 

• Experiment 1: Impact of CF on anxiety or depression was non-
significant using Friedman's ANOVA (Dep: Chi Squared = 6.78, df = 3, 
non-significant: Anxiety: Chi Squared = 3.32, df = 3, non-significant). 
Client scores on HAq-P showed significant increase between time 
points T1 and T3 (T = -2.12, p < 0.05) and T1 and T4 (T = -2.25, p < 
0.05); insufficient to support CF having significant impact for clients. 

• Experiment 2:  No significant impact of CF on distress, secondary 
delusions & negative beliefs about self. Beliefs did weaken during 
subsequent direct challenge, suggesting CF alone ineffective.  

• E1 & E2: No impact of CF on distress from combined results 
(Depression. Chi squared=1.79, df=2, non-significant: Anxiety. Chi 
squared=0.094, df=2, non-significant). 

 

None Change in outcome 
measures during sharing 
of CF (HADS, HAq, BAVQ-

R, PSYRATS) 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Dudley, Park, 
James & 
Dodgson (2010) 
 

• Positive association between mean score for 'number of CBT cases 
seen' and number of inferential elements included in CF and (β = 
0.28, t = 2.17, p < 0.05).  

• Therapist experience positively associated with higher mean score (β 
= 0.42, t = 2.85, p < 0.01). 

• ‘Number of cases of psychosis seen' inversely related to mean score 
for CF (β = -0.37, t = -2.38, p < 0.05). 
 

None Associations between 
therapist experience and 

agreement about 
content of CF 

Yes 

Eells, Kendjelic 
& Lucas (1998) 
 

• Quality ratings of CFs: 55.4% did not include presentation of a 
mechanism. 

• Rating of complexity showed formulations were relatively simple, 
with little evidence of integration of information (m = 2.05, SD = 
0.94). 

• Ratings of inference indicated primarily descriptive formulations 
with little inferential information (m = 1.80, SD = 0.77; formulations 
were moderately precise in their language (m = 2.57, SD = 0.93). All 
scales 1-5 (5 best). 
 

None Ratings of CF quality 
using CFCCM 

Yes 

Eells, Lombart, 
Kendjelic, 
Turner & Lucas 
(2005) 
 

• Experts’ CFs rated as more comprehensive, complex, elaborated and 
fitting in terms of treatment plan, precise and systematic than those 
of experienced or novice clinicians. 

• Large effect size on measure of overall quality when expert vs. 
experienced clinicians compared (0.49). 

• Novice clinicians CFs rated higher than experienced clinicians' CFs 
overall. 
 
 

None Ratings of CF content 
and quality using CFCCM 

comparing novice, 
experienced, expert 

clinicians 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Eells, Lombart, 
Salsman, 
Kendjelic, 
Schneiderman 
& Lucas (2011) 

• Experts: more descriptive information (r = 0.33), more focus on 
diagnosis (r = 0.24), more inferential information (r = 0.35) more 
extensive treatment planning (r = .32) than non-experts; effect sizes 
small to moderate. 

• Experts’ treatment plans: more detailed (r = 0.34) more symptoms 
and psychological mechanisms inferred (both r = 0.25). 

None Ratings of CF content 
and quality using CFCCM 

comparing novice, 
experienced, expert 

clinicians 
 
 

Yes 

Flitcroft, James, 
Freeston & 
Wood-Mitchell 
(2007) 
 

• Q-sort methodology applied to 86 statements. Three factors 
identified with eigenvalues above 1, and accounting for 49% of 
variance: 

o Factor A: a 'state' factor, focusing on 'here and now' 24% 
o Factor B: 'function and process', 18% 
o Factor C, 'trait/historical aspects', 7% 

• Three factors represented very different perspectives; these 
differences may account for low inter-rater reliability of CFs. 
 

None Use of Q-sort to capture 
clinicians’ views of most 

important aspects of 
case formulation 

Yes 

Ghaderi (2006) 
 

• Randomised controlled trial comparing outcomes for individualised 
vs. standard treatment for bulimia nervosa.  

• Outcomes on some EDE subscales better for individualised over 
manualised treatment, moderate to large effect sizes (partial Eta 
squared): number of weeks of abstinence from objective bulimic 
episodes (0.15), eating concerns (0.11) and body shape 
dissatisfaction (on BSQ) (0.08). 

• Significant group interaction was observed for excessive exercising 
(0.15) and compensatory behaviour (0.10). 

• 92% in individualised group vs. 69% in standardised group 
responded to treatment. 
 

19 x weekly CBT Comparison of outcomes 
for individualised vs. 
standard treatment 

groups (EDE interview & 
questionnaire, BSQ, RSE, 
PSS, HSCL-90, BDI, WCQ) 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Haarhoff, Flett 
& Gibson 
(2011) 
 

• Quality assessment of formulation using four measures found that 
quality was moderate (mean rating 3 (0-4 scale) on QCTCFRS, rating 
on CBT CC between 17.2-18.8/40 for the four vignettes). 

• Consistent strengths: inclusion of development factors, 
psychological mechanisms.  

• Consistent weaknesses: lacked socio-cultural or biological factors, 
therapeutic relationship, lack of specific information, purely 
descriptive. 

 

None Ratings of CF content 
and quality using 

comprehensiveness 
scale from CFCCM, 

QCTCFRS, CBT CC and 
benchmark formulations 

Yes 

Hess (2000) 
 

• Accuracy of identification of 'core underlying mechanism' within 
client's CF as driver of symptom change assessed. 

• Validity/accuracy of core issue rated but interrater reliabilities of 
ratings poor (0.11 for one pair and 0.05 for the other pair). 

• No link between higher ratings of core issue accuracy and measures 
(e.g. working alliance, perceived empathy, symptom distress). 

• Validity of core issue in relation to client responses showed mixed; 
range from uncertain about accuracy of CI to agreeing but later 
showing ambivalence.   
 

Weekly CBT 
(mean n = 12.8) 

Change in outcome 
scores correlated with 

sharing of ‘core 
underlying cognitive 

mechanism’ evaluated 
using OQ-45, SCS, WAI, 

ES, SEQ 

Yes 

Kendjelic & 
Eells (2007) 
 

• Randomised controlled trial comparing clinician formulations 
following CF training/no training. 

• Quality ratings of CFs showed large mean effect size (1.12), 
indicating average clinician in training group produced better quality 
formulations than 86% of those in control (no training) group. 
 
 
 

None Ratings of CF content 
and quality using CFCCM 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Koerner (1997) 
 

• Expert rated individual CF items’ relevance across cases on Likert 
scale 0-4 (mean: problem list: 2.9; goals: 2.8; hypothesized 
mechanism: 2.7). No significant differences from formulation or 
reliability judges’ ratings. 

None Ratings of relevance of 
CF items by expert / 

formulation / reliability 
judges. 

 

No 

Kuyken, 
Fothergill, Musa 
& Chadwick 
(2005)  
 

• Quality assessment found good to high agreement with benchmark 
formulation. 

• QCCFRS: Formulations rated ‘very poor’ (22.1%), poor (33.6%), ‘good 
enough’ (34.5%), good (9.7%). Only 44.2% at least ‘good enough’.  

• Considerable variation in how parsimoniously, coherently and 
meaningfully formulation fitted together. 

• Number of years of post-qualified experience associated with high 
quality formulation. 

• Professional qualification and BABCP accreditation appeared to lead 
to incremental improvement in formulation quality.  
 

None Ratings of quality using 
QCCFRS and comparison 

with benchmark 
formulation. 

No – 
developed 

for this 
study 

Mumma (2004) 
 

• Idiographic Cognitive Schemas found to explain an average of 29% of 
the daily variability in symptom/distress ratings (R2 = 0.20 to 0.44). 

• This was measured on an Individualised Daily Questionnaire, 
collected once daily for 90 days, and was comparable between 
average shrunken R2 = 0.24 for ICS predictors and R2 = 0.25 for 
nomothetic cognition predictors. 

• Incremental validity: Idiographic Cognitive Schema factor scores 
predicted mean additional 6% of variability above that predicted by 
nomothetic cognitions (R2 = 0.0 - 0.17). 

Weekly CBT Analysis of convergent & 
discriminant validity 
using confirmatory 

dynamic factor analysis 
of multivariate time-
series data collected 

daily; analysis of 
dynamic structure of 
Idiographic Cognitive 

Schemas using dynamic 
time series regression. 

 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Mumma & 
Fluck (2016) 
 

• Empirically testing individual cognition-distress hypotheses within 
the CF developed by clinician & client was important and allowed 
identification of valid/invalid hypotheses.  

CBT Correlational analysis of 
data collected through 

daily surveys of 
symptoms identified as 

key by client 
 

Yes 

Mumma & 
Smith (2001) 
 

• Good convergent validity for the CBIS sets for the same patient 
generated by two different clinicians: convergent validity 
coefficients for eight patient-by-formulator centroids relatively small 
(m = 0.469). 

• Good discriminant validity on one discriminant validity coefficient, 
with distance between CBIS sets for different patients for CBIS sets 
generated by same clinician producing large scores (m = 1.000, SD - 
0.375). 

• Good discriminant validity found for CBIS sets for different patients 
developed by different clinicians; large scores (m = 1.043, SD = .370). 

• CBIS sets demonstrated satisfactory convergence across formulators 
for same patient and divergence between patients for same or 
different formulator using 3-factor solution, with the dimensions 
anxiety, depression and interpersonal functioning. Good within-case 
convergent and discriminant validity also demonstrated.   
 
 
 
 
 
 

None Analysis of data 
collected on CBISs for 

two clients using 
individual daily 
questionnaires; 
convergent & 

discriminant validity 
assessed using multi-

trait multi-method 
matrix 

 

No 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Mumma, 
Marshall & 
Mauer (2018) 
 

• Good item level construct validity for distress and cognition scales (a 
= 0.88 - 0.97). 

• Acceptable item level discriminant validity (mean adjusted-item total 
correlation of items: Depression – 0.85, Worry & Avoidance – 0.77. 

• Scale-level discriminant validity analysis showed good validity 
following detrending (r = 0.21). 

• Functional relation testing using bivariate regression analysis 
showed that 55% of hypothesized concurrent relations between 
triggers and distress were supported (6/11). 

Not stated Analysis of item-level 
construct and 

discriminant validity, 
scale-level discriminant 
validity and testing of 

functional relations using 
correlational analysis, 

regression and structural 
equation modelling of 

causal and distress scales 
 

Yes 

Muran, 
Samstag, Segal 
& Winston 
(1998) 
 

• Support for validity of content of self-scenarios found: corrected 
item-total correlations of ratings of relevance of self-scenarios with 
patient’s ratings as predictor (total scenarios m = 0.8). 

• Three out of six cases treated using this method showed ‘good 
outcome’ based on scores for reliable change (good outcome = RC > 
1.96) on the global severity index of the SCL-90R and mean index of 
IIP. 

• Time-series analysis of self-scenario parameters ‘Frequency’ and 
‘Self-Efficacy’ showed improvements in line with nomothetic 
measures.  
 
 
 
 
 
 
 

30 x individual 
psychotherapy 

Criterion validity:  
calculated corrected 

item-total correlations 
using patient ratings of 
the relevance of self-

scenarios as predictor. 
Predictive validity: time-
series analysis of 2 x self-

scenario parameters 
 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Muran, 
Samstag, 
Ventur, Segal & 
Winston (2001) 
 

• Criterion validity of content of self-scenarios: high ICC (2,k) for 
ratings of relevance of self-scenarios with patient’s ratings as 
criterion (total scenarios = 0.87). 

• Evidence for efficacy of formulation-drive treatment: ratings for self-
scenario parameters ‘Frequency’ (of this scenario occurring) and 
‘Self-Sufficiency’ showed increased occurrence of best-case scenario 
and converse downward trend for worst-case scenarios plus 
increase in sense of self-sufficiency during formulation-driven 
therapy.  

40 x cognitive / 
interpersonal 

therapy 

Criterion validity:  
calculated corrected 

item-total correlations 
using patient ratings of 
the relevance of self-
scenarios as criterion. 

Predictive validity: time-
series analysis of 2 x self-

scenario parameters 
 

Yes 

Muran & Segal 
(1992) 
 

• Visual analysis of data showed complementary modest to 
substantial decreases in ratings for negative aspects of self-scenarios 
and substantial increases in positive aspects with improved scores 
on the SCL-90 over the course of therapy (T-score on Global Severity 
Index improved five points after 10 sessions, nine points after 20 
sessions, score on depression subscale improved 2 points after 10 
sessions, 16 points after 20 sessions). 

• GAS rating improved from moderate to mild symptomology by 
treatment end. 
 

20 x weekly 
cognitive therapy 

Changes in clinical 
outcome scores 

corresponding to 
changes in ratings of 

aspects of self-scenarios. 

Yes 

Muran, Segal & 
Samstag (1994) 
 

• Composite score based on Global Severity Index of SCL-90R and sum 
total score on DAS used to assess reliable change for clients over 
course of therapy. Only two out of eight cases showed significant 
change by end of formulation-driven therapy, based on this index. 

20 x weekly 
cognitive therapy 

Correspondence 
between trend in scores 

for aspects of self-
scenario with changes in 
clinical outcome scores 
over course of therapy. 

 

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Nattrass, 
Kellett, Hardy & 
Ricketts (2015) 
 

• Pre-post outcomes showed large effect size (Cohen's d = .89) on the 
Y-BOCS, with a reliable and clinically significant change in OCD 
symptoms between the assessment and end of formulation-driven 
treatment. 

• No significant correlation between formulation quality and outcome 
during formulation or post-formulation phases on Y-BOCS (mean r = 
0.36 formulation phase, 0.37 post formulation), CORE-SF (mean r = -
0.24 formulation, 0.05 post formulation), or ARM-12 (mean r = 0.08 
formulation phase, 0.05 post formulation).  

• Significant reduction in psychological distress on CORE-SR between 
assessment (m = 18.23, 95% CI [15.48, 20.99] and formulation 
phases (m = 17.20, 95% CI [13.61, 20.80] and post-formulation (m = 
14.81, 95% CI [11.55, 18.08]. 

• Therapeutic alliance at end post-formulation phase (m = 75.41, 95% 
CI [72.34, 78.49] significantly higher than during assessment (m = 
70.28, 95% CI [67.07, 73.48]. 
 

CBT Analysis of correlations 
between formulation 

quality and symptomatic 
change, including 

psychological distress 
and therapeutic alliance. 

Yes 

Persons, 
Bostrom & 
Bertagnolli 
(1999) 
 

• Randomised controlled trial: Paired t tests showed patients in 
private practice (both treated with formulation-driven cognitive 
therapy and formulation-driven cognitive therapy and 
pharmacology) showed a statistically significant decrease in BDI 
scores [t(44) = 9.37, p=.0001].  

• Patients treated with formulation-driven cognitive therapy alone (n 
= 27, d = 1.44) and formulation-driven CBT with pharmacology 
(n=18, d=1.41) both showed large pre-post effect sizes for change in 
depressive symptoms on the BDI. These were comparable to RCT 
outcomes. 
 

Weekly CBT 
(mean n = 34.8) 

Changes in BDI scores 
pre-and post-treatment  

Yes 
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Authors (date) Key findings Format, intensity 
& duration of 
intervention 

 

Method of validity 
assessment 

Validated 
measures 

used? 

Persons, 
Roberts, Zalecki 
& Brechwald 
(2006) 
 

• Patients who received case-formulation driven CBT showed 
statistically significant reductions with a large effect size in 
symptoms of depression and anxiety over the course of treatment 
(depression: BDI effect size = 1.33, anxiety: BURNS AI effect size = 
0.98).  

• Based on improvement being a 50% reduction in symptoms 55.3% 
(BDI) and 46.4% (BURNS-AI) of patients showed improvement. 50% 
of patients recovered from depression (BDI score 9 or less); 57% 
recovered from anxiety (BURNS AI score lower than mean of control 
sample). 
 

Formulation-
driven CBT (mean 

n = 18) plus 
pharmacotherapy, 

12-step groups, 
couple therapy 

Changes in outcome 
measures pre-and post-
treatment (BDI, BURNS 

AI) 

Yes 

 
Note. CF Case Formulation; BDI Beck Depression Inventory (Beck & Steer, 1987); SPB Survey of Personal Beliefs (Demaria et al., 1989); ABS-2 Attitudes and 
Beliefs Scale-2 (DiGiuseppe et al., 1988); HADS Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983); HAq Helping Alliance Questionnaire 
(Alexander & Luborsky, 1986); BAVQ-R Beliefs About Voices Questionnaire (Chadwick et al., 2000); PSYRATS Psychotic Symptoms Rating Scales (Haddock et 
al., 1999); CFCCM Case Formulation Content Coding Manual (Eells et al., 1998); CBT Cognitive Behavioural Therapy; EDE Eating Disorders Examination 
(Cooper & Fairburn, 1987); BSQ Body Shape Questionnaire (Cooper et al., 1987); RSE Rosenberg Self Esteem Scale (Rosenberg, 1979); PSS Perceived Social 
Support (Procidano & Heller, 1983); HSCL-90 Hopkins Symptom Checklist-90 (Lipman et al., 1979); WCQ Ways of Coping Questionnaire (Folkman & Lazarus, 
1988); QCTCFRS Quality of Cognitive Therapy Case Formulation Rating Scale (Fothergill & Kuyken, 2002); CBT CC Cognitive Behavioural Therapy Case 
Formulation rating scale (Haarhoff, 2008); OQ-45 Outcome Questionnaire (Lambert et al., 1996); SCS Stages of Change Scales (McConnaughy et al., 1989); 
WAI Working Alliance Inventory (Horvath & Greenberg, 1989); ES Empathy Scale (Persons & Burns, 1985); SEQ Session Evaluation Questionnaire (Stiles, 
1980); BABCP British Association for Behavioural & Cognitive Psychotherapies; CBIS Cognitive Behavioural Interpersonal Scenarios (Mumma & Smith, 2001); 
SCL-90R Symptom Checklist 90-Revised (Derogatis, 1983); IIP Inventory of Interpersonal Problems (Horowitz et al., 1988); ICC Intraclass correlation 
coefficient (Shrout & Fleiss, 1979); SCL-90 Symptom Checklist 90 (Derogatis, 1977), GAS Global Assessment Scale (Endicott et al., 1976); Y-BOCS Yale-Brown 
Obsessive Compulsive Scale (Goodman et al., 1989); OCD Obsessive-Compulsive Disorder; CORE-SF (Clinical Outcomes in Routine Evaluation-Short Form 
(Evans et al., 2002); ARM-12 Agnew-Davies Relationship Measure (Cahill et al., 2012); CI Confidence Interval; BURNS AI Burns Anxiety Inventory (Burns, 
1998). 
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Table 5 

Evaluation of Validity – Qualitative Studies 

Authors (date) Key findings Analytical 
approach 

Themes relevant to 
perception/experience of formulation 

validity 
 

Author’s 
conclusions 

Chadwick, 
Williams & 
Mackenzie 
(2003) 
 

Responses to open-ended questions: 

• Clients reported CF helped understanding of own 
probs (n = 9/11) felt reassured, encouraged, 
more optimistic (6), felt understood (3), negative 
reaction including felt upset, sad, worried, 
overwhelmed by probs (6), no emotional impact 
(2), found CF complicated (2). 

• Therapists reported more positive responses 
than clients, including feeling validated if client 
endorsed CF, hopeful, sense sharing CF had 
enhanced alliance, increased understanding of 
problems and enhanced model adherence.                      

Semi-
structured 
interviews 
with open 
questions 
about 
relevance & 
helpfulness of 
CF and 
reactions to it. 
Small n of 
responses 
analysed using 
thematic 
analysis. 
 
 
 
 
 
 
 

Both therapists and clients felt CF 
helped understanding, but clients 
reported much more mixed emotional 
reactions.  

Different 
perceptions of CF 
by therapists and 
clients; therapist 
more positive. 
Therapist 
perception of 
beneficial effect 
on alliance not 
supported by HAq 
data.  
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Authors (date) Key findings Analytical 
approach 

Themes relevant to 
perception/experience of formulation 

validity 
 

Author’s 
conclusions 

Kahlon, Neal & 
Patterson 
(2014) 
 

• One client commented that formulation felt 
accurate, they 'already knew' elements. Another 
client: formulation was inaccurate, creating 
difficulties with connecting to it. 

• Collaborative development of CF appeared to 
enhance client's perception of being understood 
and CF being accurate. 

Thematic 
analysis 

Four superordinate themes, three 
relevant: 

• The development of the 
formulation - from coming to my 
own conclusions to something the 
therapist developed 

• From negative to mixed feelings: 
emotional reactions to the 
formulation during the therapeutic 
process 

• A new journey: towards making a 
new sense of oneself 

 

Collaborative 
development of 
CF appeared to 
enhance client's 
perception of 
being understood 
and CF being 
accurate 

Morberg Pain, 
Chadwick & 
Musa (2008) 
 

• 12% of coding units in qualitative analysis on 
theme of CF being 'accurate' and reflecting 
experience. 

Content 
analysis using 
inductive 
coding  

Perceptions of CF accuracy:  

• Accurate:  12% of coding units, 
mentioned in 7/13 transcripts; 

• Inaccurate/incomplete :4/13 
transcripts 

• Accuracy uncertain: 1/13 
transcripts) 
 
 
 
 
 
 
 

Varied 
perceptions of CF 
accuracy 
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Authors (date) Key findings Analytical 
approach 

Themes relevant to 
perception/experience of formulation 

validity 
 

Author’s 
conclusions 

Redhead, 
Johnstone & 
Nightingale 
(2015) 
 

• Four themes and 10 subthemes identified from 
analysis. Clients reported the perceived accuracy 
of the formulation facilitated feeling understood. 

Inductive 
thematic 
analysis 

Main themes: 

• Formulation helps me understand 
my difficulties 

• Formulation leads to feeling 
understood and accepted 

• Formulation leads to an emotional 
shift 

• Formulation enables me to move 
forward 

 

Formulation best 
shared 
collaboratively; 
distress may be 
part of 
therapeutic 
process but should 
be managed 
sensitively.  
 

 
Note. HAq Helping Alliance Questionnaire (Alexander & Luborsky, 1986).
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Evaluation of Formulation Quality 

Clarifying the relationships between reliability, validity and quality of formulation in order to 

identify their contributions to formulation utility has become a focus of recent literature concerning 

cognitive case formulation. Eight studies included in this review assessed the quality of case 

formulation (Dudley et al., 2010; Eells et al., 1998; Eells et al., 2005; Eells et al., 2011; Haarhoff et al., 

2011; Kendjelic & Eells, 2007; Kuyken et al., 2005; Nattrass et al., 2015), with their findings 

summarised earlier.  

The intention of this review to elucidate how the quality of case formulation may influence 

reliability and validity required examining the quality of the case formulations within all included 

studies. As most studies had not attempted this, criteria for an independent quality assessment were 

needed. Criteria were agreed with two senior academic researchers prior to this review taking place 

and are listed in Table 6, which also includes the ratings for all studies according to those criteria. 

These criteria overlap with many of the criteria used in existing formulation quality assessment tools, 

such as the quality criteria for the CFCCM (Eells et al., 1998) and the Quality of Cognitive Case 

Formulation Rating Scale (QRS; Kuyken et al., 2005). Both these tools were used in included studies 

which carried out quality assessment, along with the Cognitive Behavioural Therapy Case 

Conceptualisation Rating Scale (CBT CC; Haarhoff et al., 2011) and expert formulations, used as a 

benchmark for quality (CFCCM n = 5, QRS n = 2, benchmark n = 3, CBT CC n = 1; studies used more 

than one measure). The key criteria for the CFCCM are quality rating of the formulation as a whole, 

for each major subcategory (symptoms, predisposing life events, precipitating factors and 

mechanisms), and for the comprehensiveness and complexity of the formulation, degree of 

elaboration, degree of inference used, coherence, precision of language, elaboration of treatment 

plan, goodness of fit between formulation and treatment plan and systematic process (Eells et al., 

1998; Eells et al., 2005).  

Quality assessment using our criteria was significantly limited by the absence of raw 

formulation data from all studies, with the exception of brief excerpts. This meant that ‘no 
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information’ was the most frequent rating given. Where ratings were given, they were based on the 

best information from studies, although this necessitated some assumptions. Where studies stated 

that independent raters had cross-checked formulations, a positive rating was given for ‘material 

correctly interpreted’ unless disagreement on interpretation was indicated. Where client 

collaboration was indicated, a positive rating was given for ‘relevant’. Given the focus of some 

studies on specific aspects of formulation (e.g. self-scenarios in Muran et al., 1992) these 

formulations did not aim to be comprehensive and so this criterion was marked not applicable. 

Some aspects, such as ‘comprehensive’ and ‘objective,’ were particularly difficult to rate without raw 

formulation data, which meant that positive ratings were low for these criteria. Where a criterion 

could be reported, it was noted as present () or absent (X). 

Given the arbitrary impact of the level of formulation detail reported on ratings of quality for 

a particular study, total ratings for formulation quality per study were not calculated as comparisons 

would be invalid. Within individual categories, with the caveat that there may also be some impact 

of what was reported, the criterion with the most positive ratings was ‘provides basis for 

intervention’ (26), followed by ‘clear relationships’ (16) and ‘relevant’ (15). Table 6 summarises the 

findings of this evaluation. 
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Table 6 

Evaluation of Formulation Quality 

Authors (date) 
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Barris (1996) 
 

X  X X    X X NI X  X 

Chadwick, Williams 
& Mackenzie 
(2003) 
 

NI  NI NI  NI NI Ni Ni NI NI  NI 

Dudley, Park, 
James & Dodgson 
(2010) 
 

X NI NI  NI  X X X NI X  X 

Eells, Kendjelic & 
Lucas (1998) 
 

X NI NI NI NI NI X X X X X  X 

Eells, Lombart, 
Kendjelic, Turner & 
Lucas (2005) 
 
 
 
 

NI NI NI  NI    NI    NI 
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Eells, Lombart, 
Salsman, Kendjelic, 
Schneiderman & 
Lucas (2011) 
 

X NI NI  NI NI NI   NI NI NI NI NI 

Flitcroft, James, 
Freeston & Wood-
Mitchell (2007) 
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Evaluation of Study Quality 

Quality assessment of studies included in this review was guided by the MMAT (Pluye & 

Hong, 2014), which was chosen as it permitted comparisons by score between studies of different 

designs, using criteria appropriate to each design. Overall, the mean score awarded to a study was 

6.13 (range 2-7), with twenty-five studies (83.33%) achieving a score of six or seven, indicating that 

most included studies were of a high quality. Table 7 includes details of quality assessment for all 

studies, including the criteria for each study type and any potential difficulties identified.  

In terms of MMAT criteria, the most prevalent source of potential bias, found in 19 out of 22 

quantitative descriptive studies, was a lack of clarity over the representativeness of the sample used, 

which made it difficult to generalise findings beyond the study. The single mixed methods study 

included, Chadwick et al., 2003, was found to have methodological flaws, including a study design 

which did not allow the research questions to be answered as it assessed the effect of formulation 

but limited the time period of assessment to a brief period unlikely to be adequate for this purpose 

and affected by confounding factors. This meant that the study failed to meet standards for 

quantitative research, and in failing to account for these factors, did not interpret results 

appropriately. The integration of the qualitative and quantitative findings was also unclear. Two 

studies, both randomised controlled trials (Barris, 1996; Ghaderi, 2006) did not blind raters to 

condition, leading to a source of potential bias in interpretation of results. 

 In addition to the MMAT criteria, additional sources of bias were reviewed in order to obtain 

a more detailed picture of factors identified as relevant to this systematic review. Study and 

measure level bias were reviewed due to a high proportion of quantitative studies in the review. In 

terms of study level bias, a potential bias due to a clinician (the author) providing therapy to clients 

within the study and also reviewing their study outcome data was identified in three studies (Hess, 

2000; Persons et al., 1999; Persons et al., 2006). Unintentional bias due to this lack of objectivity may 

have affected scoring and interpretation of outcome data. In terms of measure level bias, questions 

over the measures used to assess reliability were raised in two studies (Dudley et al., 2010; Persons 
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et al., 2006). In Persons et al. (2006) exclusively self-report measures were used to assess anxiety 

and depression, although they were used consistently pre- and post-therapy. While percentage 

agreement is a recognised method of assessing reliability (Eells et al., 1998) and so it has not been 

noted a source of bias the table below, it was noted that it is not as robust a measure of reliability as 

measures used in other included studies such as kappa, as it makes no adjustment to account for 

agreement due to chance. Percentage agreement was used in seven studies (Barris, 1996; Dudley et 

al., 2010; Ghaderi, 2006; Haarhoff et al, 2011; Kuyken et al., 2005; Persons & Bertagnolli, 1999; 

Persons et al., 1995). Questions over the validity of measures used to assess validity were raised in 

one study (Koerner, 1997). In this study formulation validity was assessed by asking a formulation 

expert to rate its clinical relevance to the patient. Notwithstanding their expertise, rating by a single 

person of a formulation’s relevance is a limited measure of validity, and open to individual biases.  

 Publication bias can occur when the only studies included in systematic reviews are peer-

reviewed papers or papers in the English language, which are features of the most commonly cited 

studies. Failing to include studies which do not meet these criteria can lead to relevant findings 

being excluded from systematic reviews which claim to present comprehensive assessments of a 

particular field. Unfortunately time limitations excluded the possibility of finding and translating any 

relevant studies not in English, although this review did include searches of grey literature and, as a 

result, included findings from three unpublished doctoral theses (Barris, 1996; Hess, 2000; Koerner, 

1997). We also noted where studies reported non-significant findings, which indicates the absence 

of bias caused by reporting only significant findings.  

 In terms of sources of potential bias, in addition to those considered in MMAT criteria, the 

most dominant was the use of formulation models, measures or other assessment tools developed 

by the authors of papers which also analysed the results they produced (n = 20; 66.67% of all 

studies). This lack of independence had potential to introduce subtle biases which may have 

increased the apparent reliability of results or produced a failure to interpret them, or the 

framework within which they were interpreted, with sufficient critical distance.  
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 Findings from this assessment of study quality were incorporated into the synthesis and 

discussion of review findings in order to give appropriate weight to studies according to their quality.  
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Quality Assessment of Included Studies - Randomised Controlled Trials 
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Discussion 
 

This review aimed to systematically evaluate the degree to which individual case 

formulation has been established as reliable and valid in cognitive behavioural therapy outcome 

research.  

Evaluation of Formulation Reliability 

Definition and Operationalisation of Reliability Assessment 

Definitions of reliability varied between included studies. Eighteen studies assessed 

reliability and, in each one, inter-rater reliability was the focus of this assessment. However, the 

question of who this agreement should be with was understood, and so operationalised, broadly in 

three different ways. Seven studies used either a benchmark formulation produced by an expert, or 

else expert ratings, as the standard by which other formulations were evaluated. Five studies used 

the CFCCM (Eells et al., 1998), which categorises the content of case formulation as well as rating 

formulation quality. Five studies compared the ratings of multiple raters of the clinical relevance of 

self- or interpersonal scenarios. Each of these approaches points to a different underlying concept of 

case formulation. The studies assessing formulations against expert views imply by that comparison 

that the expert view is ‘correct’ and reliability is a measure of the degree to which other 

formulations resemble the ‘correct’ expert view. This definition implies a hierarchical view of 

cognitive case formulation, with ‘experts’ the ultimate arbiter of what is correct and so reliable. It 

can be argued that this is in direct opposition to the ‘collaborative empiricism’ (Beck, 1979, p.9) 

which is considered a hallmark of cognitive therapy. In contrast, the studies which assessed inter-

rater views of self- or interpersonal scenarios did not place greater weight on any one rater’s opinion 

of the formulation, with raters including the client in several studies. This reflects a more egalitarian 

view of cognitive case formulation, which aims for consensus in formulation rather than the 

imposition of a ‘correct’ view. The aim of the CFCCM was described as providing an explicitly 

atheoretical tool to reliably and comprehensively categorise the information clinicians include in 

formulations as well as an assessment of their quality (Eells et al., 1998). Based on factors common 
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to different formulation methods, the CFCCM represents an attempt to draw together existing 

knowledge without espousing any particular theoretical orientation, in order to be broadly 

applicable. This pragmatic approach to reliability implies an acknowledgment of the way that 

seemingly neutral concepts such as reliability may be shaped by underlying assumptions about what 

cognitive case formulation should aim to do, demonstrated here by these differing definitions of 

reliability, with implications for how they determine whether formulations are reliable. Overall, the 

conclusion drawn from this examination of definitions of reliability is that this process was not 

neutral, and that differences in the level of reliability obtained and the methods used to try and 

improve this were likely to reflect differences in the conceptualisation of case formulation as much 

as differences between formulations.  

Common Factors in Reliable Formulations 

This review confirmed previous research (Flinn et al., 2014) in finding that good inter-rater 

reliability could be obtained, and identifying the conditions which appeared to contribute to higher 

reliability, irrespective of the concept of reliability used. First, high inter-rater reliability was found 

the use of percentage agreement without correction for chance (e.g. Ghaderi, 2006) may have 

artificially inflated reliability scores in some studies. It was notably harder to obtain high reliability at 

a finer level of distinction, for example, in agreement on the specific cognitive mechanism 

maintaining a client’s difficulties (e.g. Barris, 1996; 20% agreement;  = 0.05). 

Second, this review confirmed that good inter-rater reliability could be found for pooled 

groups of raters, but dropped significantly for single raters (e.g. Mumma & Smith, 2001; ICC (2,10) 

range = 0.832-0.945, ICC (2, 1) range = 0.330-0.633). A previous systematic review of formulation 

reliability (Easden & Kazantzis, 2018) noted that averaging or using the intraclass coefficient over 

multiple raters, which assumes that the sample is representative of the population, is likely to inflate 

reliability estimates. Our examination of study quality identified one of the most common limitations 

of studies in this review to be lack of clarity over the representativeness of the convenience samples 
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used, meaning that reliability estimates for pooled groups of raters in our included studies may also 

have been inflated.  

Third, several studies in this review produced evidence in line with earlier studies (Flinn et 

al., 2014), for the greater reliability of descriptive over inferential content (Dudley et al., 2010; Eells 

et al., 1998), although this difference was less marked in some cases (Eells et al., 2005; Kuyken et al., 

2005). Given that inferential aspects of formulation are internal cognitive processes, hence must be 

hypothesized based on available evidence (Persons, 1989), it may be argued that they are always 

likely to be less reliable than directly observable elements, rendering their apparent lower level of 

reliability unsurprising. The unpredictability of this process may also be increased by clinicians’ 

unconscious use of heuristics such as confirmatory biases, where they look only for information to 

verify preconceived ideas, recency effects, or framing biases, in order to manage decision-making in 

the face of complex and voluminous client information (Kahneman, 2003; Kuhberger, 1998; Spengler 

& Strohmer, 1994). An alternative argument (Persons et al., 1995) is that cognitive theory itself may 

be the reason for this difference, as it is less elaborated in terms of the development of 

dysfunctional schema that drive different presentations than a comparative theory such as 

psychodynamic theory, for which greater inter-clinician reliability has been found (Crits-Christoph, 

Cooper & Luborsky, 1988).  Formulation can only reflect the framework on which it is built, and if the 

relationships between presentation and likely inferential aspects are ill-defined, it follows that these 

aspects are less reliably formulated. Researchers have suggested that the level of definition may 

vary between psychological presentations, with the processes underlying depression better 

understood than those of anxiety (Bieling & Kuyken, 2003), although the studies in this review which 

demonstrated this effect included clients with difficulties including psychosis, anxiety and 

depression.  

Increasing Case Formulation Reliability 

Previous studies have identified factors which may increase formulation reliability, including 

experience, training and providing additional structure to guide formulations. Bieling and Kuyken 
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(2003) found only inconclusive results for the effect of experience on formulation reliability whereas 

in our review Kuyken et al. (2005) and Dudley et al. (2010) provided some support for a connection. 

Caveats with our findings were that findings in Kuyken (2005), based on a more than ten percentage 

points difference across experience levels, followed ‘visual inspection of the percentage agreement’ 

(Kuyken et al., 2005, p. 1197) rather using statistical methods; the finding of greater reliability 

among qualified clinicians in this study was not true for all formulation elements, for example, only 

one of the core beliefs identified was rated more reliably by experienced clinicians. Furthermore, 

both studies defined reliability as agreement with an expert formulation, which raises the possibility 

that, in this context, greater reliability simply represents experienced therapists’ greater familiarity 

with expert views on ‘correct’ formulation. In other respects, this review did not fully support the 

findings of previous research. Earlier studies suggested training may improve reliability (Bieling & 

Kuyken, 2003), but our findings were more equivocal, with one study finding an association between 

possession of a PhD qualification and increased inter-rater reliability of formulation (Persons & 

Bertagnolli, 1999) and another finding no such association (Dudley et al., 2010). This review also 

produced only limited evidence for the idea considered in Easden & Kazantzis (2018), that more 

structured information may increase formulation reliability: additional structure did not increase 

reliability in Persons and Bertagnolli (1999), although the four studies conducted by Muran and 

colleagues (Muran & Segal, 1992; Muran et al., 1994; Muran et al., 1998; Muran et al., 2001), which 

used highly structured scenarios, produced high inter-rater reliability, albeit averaged across three 

raters.  

Evaluation of Formulation Validity  

A broad definition of validity in relation to case formulation may be to describe it as the 

degree to which case formulation captures and explains the factors contributing to and maintaining 

psychological distress. In psychometric terms, validity encompasses multiple specific meanings, 

including construct, discriminant and predictive validity. The evidence from studies within this 

review was that operationalising validity assessment within cognitive case formulation was 
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challenging, with factors such as outcome of formulation-driven treatment imperfect proxies for 

validity, in the apparent absence of more direct tools of measurement. Apart from the group of 

studies conducted by Mumma and colleagues which considered content, construct and/or predictive 

validity, studies were noted to maintain a rather narrow focus on construct validity, out all the 

subtypes of validity which could have been evaluated.  

Formulation Validity and Treatment Outcomes 

Nine studies examined the outcome of formulation-driven treatment. Considering these 

studies as relevant to validity assessment is based on the logic that a valid formulation may be 

associated with better outcomes; a limited and indirect assessment of formulation validity. While 

three studies based on naturalistic treatment within clinical settings found that cognitive 

formulation-driven treatment was associated with statistically and clinically significant 

improvements (Nattrass et al., 2015; Persons et al., 1999; Persons et al., 2006), control groups for 

these studies were either absent, non-clinical or also received formulation-driven treatment within a 

different setting. As they were naturalistic studies, potential confounding variables such as the use 

of additional therapies alongside CBT for some clients were also not excluded. As a result, the lack of 

clear operationalisation of validity in these studies meant that the good outcomes of these studies 

could not clearly be attributed to more valid formulation. Similar issues were identified with a 

randomised controlled trial considered in this review (Ghaderi, 2006), where the inclusion of 

individualised elements within the manual-driven treatment meant that there was insufficient 

distinction between formulation-driven and standardised treatment conditions. The potential 

impact of additional confounding variables such as the effect of therapist alliance meant that, again, 

differences between the outcomes of formulation-driven and standardised treatments could not be 

clearly attributed to formulation. Although the use of naturalistic treatment meant these studies had 

high ecological validity, the difficulty of using indirect measures of formulation validity was 

compounded by further poor operationalisation to the extent that drawing any firm conclusions 
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from these studies in respect of a relationship between outcome and formulation validity became 

problematic.  

The remaining studies which considered outcomes of formulation-based treatment were 

similarly restricted to providing tentative support for formulation validity, again due to the use of 

indirect methods of assessment.. Muran et al. (1998) and Muran et al. (2001) found time-series data 

showed improvements for two parameters of their self-scenario formulations in line with 

nomothetic outcome measures, suggesting that they captured valid aspects of formulation; 

promising results, but constrained by being an association, rather than showing a more direct 

relationship. Evidence for a relationship between formulation-based treatment and better outcomes 

has been described as limited (Bieling & Kuyken, 2003), although more recent research is described 

as having advanced this to “moderate, but not overwhelming” (Persons & Hong, 2016, p. 97). For 

our purposes, this moderate association between treatment and outcome is not direct evidence of 

formulation validity, and even when evidence of correlations between specific aspects of a 

formulation and outcome is presented (e.g. Muran & Segal, 1992), although more convincing, this 

method is still indirect and so at best supports rather than proves formulation validity.  

Formulation Validity and Clinical Utility 

An alternative approach to evaluating formulation validity, though still indirect, was 

assessment of its clinical utility. The findings of Flitcroft et al. (2007) in relation to clinical validity, 

corroborated our earlier findings in relation to reliability by indicating that differences in theoretical 

orientation within cognitive therapy may also have influenced this nominally atheoretical 

assessment. Therapist responses to being asked which aspects of cognitive behavioural formulation 

for depression they found most useful appeared to reflect differences along theoretical lines, with 

the authors commenting that this may contribute to research findings of low-inter reliability, as 

noted previously in this review. 

Perspectives on clinical utility from qualitative research indicated that perceiving the 

formulation to be accurate increased the sense of being understood (Kahlon et al., 2014; Morberg 
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Pain et al., 2008; Redhead et al., 2015), and that this perception was enhanced by collaboration 

between therapist and client (Kahlon et al., 2014). In the light of previous research indicating that 

the patient’s acceptance of the treatment rationale predicts treatment outcomes (Addis & Jacobson, 

2000; Fennell & Teasdale, 1987), these findings suggest a role for collaboration as a moderator of 

outcomes. Given the assumption that a valid formulation is also associated with better outcomes, 

further research exploring connections between collaboration and formulation validity may be 

merited. However, while assessment of validity in terms of clinical utility provided insight into 

factors which may increase a sense of formulation being useful, this was again an indirect 

assessment rather than a direct test of the validity of a formulation.  

Psychometric Approaches to Formulation Validity 

Finally, one group of studies, in particular those by Mumma and colleagues, took a much 

more directly psychometric approach to evaluating formulation validity, combining techniques such 

as experience sampling using ecological momentary assessment with statistical analysis to produce a 

method of validity assessment which used an individual’s personal data to validate clinician’s 

formulations. For some studies, this approach was used to validate partial formulations in the form 

of individual cognitive schemas, comparing the relative validity of expert vs. novice clinicians 

(Mumma & Mooney, 2007), although more complete formulations using functional analytical 

techniques were also analysed (Mumma et al., 2018). This innovative approach produced impressive 

results in terms of validity assessment, producing models which appeared to reflect participant’s 

difficulties well, reflected in high scores for criterion and discriminant validity of items, and also 

explaining relationships between triggers and distress. Scores explaining distress were not always 

extremely high (e.g. 55% of hypothesized concurrent relations between triggers and distress 

supported; Mumma et al., 2018) but were reasonable, especially when considered as assessments of 

hypotheses. These methods relied on extensive collaboration with clients, and so did not take the 

‘expert’ view of formulation correctness. They were relatively atheoretical in the sense that they did 

not clearly reflect a pre-determined idea of what may contribute to distress, with items included 
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based on both client and clinician contributions. Several of these studies had not been considered in 

recent systematic reviews of validity within cognitive behavioural therapy (e.g. Easden & Kazantzis, 

2018), due to their small sample size. While these studies were often based on a single client, they 

were presented as tests of method, rather than suggesting the results of that particular study could 

be generalised. The method should also be tested by researchers independently of Mumma and 

colleagues to ensure bias due to testing a self-developed approach had not affected study 

interpretation. In practical terms, the time-consuming nature of this approach and specific method 

means that it may not always be easily applied within clinical practice, although the authors 

suggested ways to facilitate this (Mumma et al., 2018). Nonetheless, these studies represent an 

approach that was the most direct test of validity of all the studies included in this review, with 

promising results.   

Evaluation of Formulation Quality 

The inclusion within this review of studies assessing formulation quality within our 

evaluation of validity assessment was driven in part by the lack of distinction noted between these 

concepts in the research literature. For example, the description in Kuyken et al. (2005; p.1188) of 

quality assessment as verifying whether “the key constructs in case formulations meaningfully 

related to the person’s presenting problems” might equally describe validity. By reviewing these 

studies, we hoped to unpick an apparent overlap and ambiguity in definitions of quality and validity 

not previously considered in systematic reviews, as well as to evaluate the extent of any separate 

contribution to formulation utility and therapy outcomes, with the overall aim of identifying more 

ecologically valid approaches to case formulation evaluation. Formulation quality was also 

considered to be a potentially more objective assessment of formulation than, for example, some 

assessments of reliability which deferred to a single expert view of the ‘correct’ formulation (Kuyken 

et al., 2005; Persons et al., 1995). Previous studies have established a potential association between 

higher quality formulation and outcome (Crits-Christoph, Cooper & Luborsky, 1988; Gower & 

Kuyken, 2011). 
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Measurement of quality within these studies was largely driven by use of quality assessment 

tools such as the CFCCM (Eells et al., 1998, used in five studies), the QRS (Kuyken et al., 2005, two 

studies), the CBT CC (Haarhoff et al., 2011, one study), as well as benchmark formulations (three 

studies). The CFCCM and CBT CC included assessment of the inclusion of key categories of content 

within the formulation, for example, descriptive and inferential information, plus the hypothesized 

underlying mechanism. The QRS focused on quality in terms of integration of information into a 

meaningful account of problems. The CFCCM included both content and quality ratings, with the 

eight specific quality ratings evaluating not only inclusion of material but qualitative aspects such as 

cohesion, how systematic the approach had been and fit between formulation and treatment plan. 

Some dimensions of CFCCM quality assessment, for example, degree to which the precision of 

language indicated that the formulation was tailored to an individual, suggested an overlap with 

assessment of validity. However, this was not true of every dimension, for example, coherence, 

which was an intrinsic aspect of the formulation, rather than a reflection of its relevance to a client. 

None of the studies presented evidence for their quality criteria, other than citing that it had been 

adapted from Strupp (Eells et al., 1998). However, it was noted in Eells et al. (1998) that the choice 

of criteria was driven by a desire to be objective and atheoretical, in contrast to the requirement to 

match the formulation of an expert noted in studies examining reliability (e.g. Kuyken et al., 2005). 

Findings from the majority of studies were that quality was poor to average (e.g. Eells et al., 1998; 

Haarhoff et al., 2011; Kuyken et al., 2005), which may be connected to the fact that studies in this 

category consistently used limited source information, such as written vignettes from which 

clinicians had to derive formulations, and so had low ecological validity. The conclusion drawn was 

that quality and validity appeared to have been defined and evaluated as distinct aspects of 

formulation for many dimensions, but that there was a degree of overlap found.  

Our development of an independent quality ratings tool in order to evaluate formulation 

quality by standardised criteria across all included studies was significantly limited by the lack of 
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formulation detail within those studies. As a result, it was not possible to obtain further insight into 

the understanding of quality and its relationship to reliability and validity from this assessment.   

Limitations  

This systematic review is likely to have been limited by the definition of cognitive and 

behavioural therapy used. While it was necessary to use a clear definition for the search, and our 

definition was transparently stated, it was derived from a specific text book, the Handbook of 

Cognitive-Behavioural Therapies (Dobson & Dozois, 2019).  Despite the aim to use the broadest 

possible definition, the definition used in this handbook and therefore in this review does not 

include approaches such as compassion-focused therapy, mindfulness-based cognitive therapy or 

meta-cognitive therapy. As a result, some interesting and relevant papers grounded in these 

approaches to formulation are likely to have been excluded . 

This review did not distinguish between formulations developed for different problem types 

such as depression, anxiety and obsessive-compulsive disorder. As a result, potential differences in 

the reliability and validity of formulations developed for these heterogenous problem types may 

have been obscured. As noted earlier in respect of differences in reliability between descriptive and 

inferential aspects of formulation, where cognitive theory itself is less developed, a reduction in the 

reliability of formulations which rely on that theory is likely to follow. By the same rule, differences 

between the degree of development and elaboration of cognitive models for different problems 

types may have led to similar differences in the reliability and validity of their formulations. 

However, these potential differences were not identified in this review and so represent a possible 

area of refinement in future reviews of formulation reliability and validity.  

Further limitations include the small samples used by many included studies, which confined 

the possibility of drawing statistical inferences. As identified in our quality assessment, the 

representativeness of samples was unclear in most studies, which made generalising from results 

difficult, albeit a high percentage of studies did not aim to generalise but rather test potential 

methods of reliability and validity assessment. The often limited and potentially ecologically invalid 
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source material, for example, written vignettes, along with constraints on the context of 

formulation, for example being asked to provide a ‘think-aloud’ formulation in five minutes, is likely 

to have hindered therapists to formulate in the way they might do in clinical practice. Understanding 

of the ways in which formulation may operate was sometimes poorly reflected in studies (e.g. 

Chadwick et al., 2003, which limited measurement of formulation impact to the session in which it 

was received), and so is likely to not have captured the information it claimed to review. A significant 

number of studies were tests of methods or models created by the authors, leading to the possibility 

of unintentionally biased interpretations of results.   

Conclusions 

This systematic review of the reliability and validity of cognitive and/or behavioural case 

formulation confirmed several key findings of previous research, including the difficulty of achieving 

good levels of inter-rater reliability between formulations, the way that this was often achieved only 

in fairly discrete contexts or for parts of the formulation and the degree to which this depended on 

agreement with a specific definition of reliability, which fit poorly with the idea of a reliability as a 

neutral psychometric term. Assessment of validity uncovered similar challenges, especially in terms 

of the operational definition of validity employed, with indirect proxies for validity such as outcomes 

often used, limiting insight. A further observation is that an assessment of validity which is possible 

only at the end of treatment is limited in terms of its clinical utility. Given the narrow way in which 

validity was operationalised in most studies within this review, future research would benefit from 

seeking to broaden the operational definition of formulation validity beyond construct validity to 

other subtypes, being clearer in defining the type of validity under consideration and especially by 

operationalising validity in these assessments more precisely, directly and in ways which more 

clearly exclude the potential influence of confounding factors so that study findings can be more 

definitively linked to the validity of formulation. In this respect, Mumma and colleagues’ work 

presented a promising approach to validity assessment during treatment based on a combination of 

collaborative data collection and psychometric analysis, and including evaluation of content, 
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construct and predictive validity, although clinical implementation of this method may be 

complicated due to resource constraints. Finally, in this review, the effect of problem type on 

formulation reliability and validity was not considered. However, it appears possible that, given the 

different models used to formulate different psychological presentations, as well as potential 

differences in the types of symptoms observed and the ease of making inferences from them, that 

differences in the reliability and validity of formulations depending on problem type may be found, 

and that evaluation of these potential differences should form a clear part of any future review.  

Overall, our findings indicated, as noted in previous reviews (Easden & Kazantzis, 2018) that 

attempts to translate the psychometric concepts of reliability and validity and apply them within the 

context of case formulation are problematic.  Case formulation is not a psychometric concept and 

assessment in these terms provides an inevitably limited view of how well it achieves its aims. As 

noted by Persons and Tompkins (1997, p. 311), “the goal is not to find the “correct” formulation but 

to become skilled at generating hypotheses and using them to formulate intervention strategies". 

Reflecting on their study, Kuyken (2005) noted that a formulation being reliable with others, does 

not mean that it is either valid or of high quality. Our conclusion goes further: When different 

clinicians generate different formulations by focusing on different aspects of a client’s presentation, 

but both formulations may be considered to be valid, these studies point to the breakdown within 

this context of the psychometric assumption that reliability is a necessary component of validity, 

illustrating the insufficiency of an assessment of case formulation based on standards designed for 

psychometric measures.  

However, it remains the case that if case formulation aspires to scientific rigour, it must 

demonstrate that it is more than unjustified interpretation. A possible area of future research 

indicated by this review is in the definition and assessment of ‘quality’ within case formulation. 

Research has demonstrated connections between high-quality case conceptualisations and better 

client outcomes (Abel et al., 2016; Crits-Christoph et al., 1988). Another important attribute of 

quality assessment is its aspiration to be objective in identifying the attributes of a ‘good’ 
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formulation, in contrast to some of the reliability assessments reviewed (e.g. Kuyken et al., 2005; 

Persons et al., 1995).  Although our own quality assessment of formulations was unable to produce 

insight into this area, tools used in included studies such as the CFCCM demonstrated attributes, 

such as being neutral or at least transparent in terms of approach, which this review has indicated 

are important in assessing objectivity. A recent review of measures assessing the quality of case 

conceptualisation identified the range of definitions of quality used within existing tools (Bucci et al., 

2016). As recommended in that study, further research is required to clarify the processes and 

mechanisms by which formulation quality contributes to outcomes, and so determine the most 

appropriate dimensions by which to assess it.  
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Abstract 

The network approach to psychopathology is a way of understanding psychological distress 

which conceptualises mental health disorders as arising out of causal interactions between 

symptoms, rather than due to an underlying cause. Within this approach, mental health difficulties 

are represented by networks of symptoms which co-occur within a short time (contemporaneous 

networks) or predict one another’s occurrence (directed networks). Networks can be constructed 

through gathering relevant data from individuals during their daily lives and using that data to 

represent their personalised networks of symptoms.  

In this study we used this approach to gather symptom data from individuals diagnosed with 

post-traumatic stress disorder (PTSD) and construct their contemporaneous and directed networks 

in order to address two questions: whether these network-derived formulations resembled 

clinicians’ cognitive formulations for the same individuals in terms of complexity and relationships 

between elements of the problem, and whether the networks could demonstrate a lead-lag 

relationship between cognitive and affective variables, in accordance with the cognitive theory of 

PTSD (Ehlers & Clark, 2000).  

The findings were that clinician-derived formulations were more complex than network-

derived formulations and provided clearer explanations for psychological distress, but that the 

relationships depicted by network-derived formulations were exclusively idiographic and founded on 

participant’s personal data, whereas relationships in the clinicians’ formulations were not clearly as 

personalised and evidence-based for each individual. Nonetheless, these findings supported the 

potential for network-derived formulations to provide insight complementary to clinicians’ 

formulations within clinical settings.  

We found too few cognitive-affective relationships in the directed networks estimated to 

support our claim of a lead-lag relationship between these variables. However, our study functioned 

as a proof-of-principle that using network analysis to operationalise theoretical constructs was 

justifiable. Future research using more personalised variables was recommended.  
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The network approach to psychopathology is a novel way of understanding mental distress, 

which has gathered significant research interest as an alternative to medical models of psychological 

difficulties (Fried et al., 2017). First described just over a decade ago (Borsboom, 2008), it proposes 

that mental health disorders arise as a result of causal interactions between symptoms, rather than 

because of an underlying cause (Greene et al., 2018); put simply, that symptoms constitute rather 

than reflect mental disorders (McNally et al., 2015). Within this model, symptoms are defined more 

broadly than within medicine, encompassing biological, social and psychological factors (Borsboom, 

2017).  

In practice, clinical psychologists work toward representing relationships between variables 

which interact to cause mental health difficulties by developing clinical formulations. Formulation is 

the means through which psychologists apply their knowledge of psychological theory and research 

to the particular difficulties experienced by an individual, in order to determine appropriate 

intervention. It is a core part of clinical practice, with proficiency in formulation a required skill for 

practitioner psychologists (HCPC, 2015).  As research into potential applications of the network 

approach proceeds, piloting of network analysis within clinical settings has also started, with some 

positive results (Kroeze et al., 2017). If network analysis is to be developed as a clinical tool, better 

understanding of its distinctive qualities and role in relation to clinical formulation would be helpful 

in order to shape its use appropriately within this context. A vital question is whether an empirical 

process like network analysis can capture the same complex range of information contained within a 

formulation. The study of PTSD is a promising area within which to test out these ideas as it contains 

well worked out general models which would serve as a common basis from which to compare both 

network and therapist-derived formulations.  

The particular capacity of network analysis to model interactions between specific 

symptoms has created another opportunity, which is to clarify aspects of psychological theory which 

have remained hypothetical until now due to the lack of a methodology sufficient precise to explore 
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them. Within PTSD one such opportunity to obtain corroborating evidence for a theoretical 

mechanism lies at the centre of the widely referenced cognitive model (Ehlers & Clark, 2000). 

Central to this model’s explanation of what maintains PTSD symptoms is the hypothesis that 

dysfunctional appraisals of the traumatic event and/or its sequelae act to create an overwhelming 

emotional reaction, specifically a current sense of threat. Some aspects of this model have been 

confirmed through research, for example the sense of current threat (Regambal & Alden, 2012). 

However, understanding of the central relationship between cognitions about the event and the 

emotional response could benefit from the insight into inter-variable dynamics offered by network 

analysis. The network approach could facilitate this level of analysis through modelling 

contemporaneous and temporal networks. Contemporaneous networks depict the degree to which 

components of a symptom network are partially correlated within the same time interval, in other 

words the degree to which they co-occur, indicating a connection between those variables. 

Temporal networks model variable dynamics over time, by allowing the degree to which a variable is 

predicted by another at the previous time point to be calculated.  

In the last few years, studies using analysis of these networks have made progress in 

clarifying relationships between symptoms within PTSD. In Greene et al. (2018), both longitudinal 

and cross-sectional data was gathered from a general population sample of Israeli citizens during a 

period in which they were experiencing rocket fire, and contemporaneous, temporal and cross-

sectional models of their symptoms estimated using network analysis. The inclusion of longitudinal 

data allowed the temporal dynamics of symptoms of PTSD in this population to be analysed, 

including cognitive and affect variables. Findings included identification of a feedback loop in the 

temporal network, in which negative emotions predicated negative beliefs, which then predicted 

thought avoidance, which then predicted negative emotions. Their subsequent study in Greene et al. 

(2020) aimed to understand the relationship between negative emotions and the Diagnostic and 

Statistical Manual of Mental Disorders [DSM-5] (5th edition; APA, 2013) symptom clusters of PTSD.  

Although specific negative emotions such as sadness and despair were modelled, cognitions were 
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not included as a separate set of variables, but only as part of a symptom cluster of ‘Negative 

Alterations in Cognitions and Mood’ (NACM), which meant that this study could not offer further 

insight into the particular relationship between cognitions and emotions within either the 

contemporaneous or directed networks. The later study did find contemporaneous connections 

between sadness, loneliness, despair, anger and helplessness and NACM and that negative emotions 

were predicted by symptom clusters, particularly NACM and arousal. 

Despite the useful insights provided by research to date, it is clear, therefore, that an 

opportunity remains to use the network approach to operationalise the cognitive theory of PTSD by 

carrying out a study enabling analysis of the relationship between cognitions and emotions for 

individuals with a diagnosis of PTSD through estimating their contemporaneous and directed 

symptom networks. This was the purpose of our study, which aimed to be a proof of principle study 

focused on this central interaction. As we did not wish to exclude potentially valuable data by 

predicting the direction of the relationships between cognitive and affect variables, we used a non-

directional hypothesis. Further, in focusing on cognitions and emotions our study aimed to expand 

the scope of the type of variables modelled within network analytical studies in order to provide a 

fuller account of PTSD within this approach. While research into PTSD using network analysis has 

now been conducted in a wide range of participant groups, including survivors of terrorist attacks 

(Birkeland & Heir, 2017), refugees (Spiller et al., 2017) and adult survivors of childhood sexual abuse 

(McNally et al., 2017), variables analysed have been almost exclusively DSM-5-defined PTSD 

symptoms (Bryant et al., 2017) or symptom clusters (Doron-LaMarca et al., 2015). Ehlers and Clark’s 

cognitive model (2000) includes a range of components such as appraisals, affect, and the nature of 

the traumatic memory; formulations draw together a rich tapestry of elements such as historical 

precipitating factors, contextual moderators and core beliefs as well as symptoms. Without 

demonstrating the capacity to include variables of this broader kind, it is difficult to see how 

network analysis can aspire to the same kind of explanatory power as these approaches.   
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We used ecological momentary assessment (EMA; Stone & Shiffman, 1994) for data 

collection in our study. This method has been used frequently in recent research using network 

analysis (Bak et al., 2016; Bringmann et al., 2013) and involves collection of data from participants at 

regular and frequent intervals, often using short surveys delivered to a mobile phone or tablet, in 

which participants are typically asked to provide information about the aspect of their life being 

researched ‘in the moment’. For example, Kramer and colleagues (2014) provided participants in 

their study of psychotic symptoms and mood states with a wristwatch that beeped ten times a day 

for five days in order to prompt data collection. Wichers and colleagues (2014) collected data on 

mood state ten times daily in a study of depression.  Advantages of EMA are that data is collected in 

the context of the participant’s daily life, so has high ecological validity and is likely to be accurate, 

being less subject to recall bias (Santangelo et al., 2013). This is likely to be important for a project in 

which variables include highly labile components such as emotions. A potential disadvantage is that 

the repeated data collections can be wearisome for participants, resulting in missing data.  

In conclusion, our study aimed to collect data using EMA from participants with a diagnosis 

of PTSD who had active symptoms and were in treatment during data collection. Two personalised 

symptom networks per participant were estimated from this data; a contemporaneous network to 

examine symptoms at one time point, and a temporal network to examine relationships between 

symptoms over time. These networks were evaluated, alongside a clinician-provided cognitive case 

formulation, in order to test two hypotheses: 

Hypothesis 1: Network analysis-derived formulations will resemble therapist-derived formulations in 

terms of complexity and relationship between elements of the problem.  

Hypothesis 2: There will be a ‘lead-lag’ relationship between changes in cognitive and affect 

variables. 
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Method 

Participants 

Sample 

Our target for recruitment was 4-12 participants. This is a modest sample size, but was 

justified on the grounds that previous, larger studies using network analysis had not aimed 

specifically to operationalise a theory. As this was our aim, we needed to recruit a very specific, and 

also difficult-to-recruit sample to allow this analysis. Recruitment in excess of what was needed to 

prove the principle would waste participant and research effort, especially if the study did not 

produce the expected findings. For this reason, we decided  to recruit only what was necessary to 

achieve the specific aim of this study.    

Five people participated in the study. Demographic details are provided in Table 8. The 

sample was 100% female, 60% Caucasian and ranged in age from 21 to 51 years (m = 33.20, SD = 

11.03). Two (40%) participants met criteria for at least one comorbid diagnosis, which included 

depression (n = 1), generalised anxiety disorder (n = 1) and borderline personality disorder (n = 1).  

Table 8 

Participant Demographics  

Participant Age Gender Ethnicity Diagnoses 

101 35 Female White British PTSD 

102 21 Female White British PTSD, Depression, 
Generalised Anxiety 
Disorder 

103 37 Female White British PTSD, Depression, 
Borderline Personality 
Disorder 

104 51 Female Indian PTSD 

105 22 Female Middle Eastern: 
Arab 

PTSD 

 

Inclusion criteria were being adult (aged 18+) with a primary diagnosis of PTSD, at any stage 

of therapy for PTSD within a National Health Service [NHS] service, and having a clinician willing to 
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submit a cognitive formulation for them. Participants were recruited as a purposive sample from 

NHS specialist services providing treatment to people with a diagnosis of PTSD. In order to achieve 

our required sample it was necessary to prioritise participant eligibility and willingness to participate 

without limiting the sample to particular clinicians. As a result, each participant was treated by a 

different therapist, who had varying levels of experience, as documented in Table 9.  Participating 

therapists had the same level of experience with the particular formulation model used in this study, 

as it was devised specifically for this project.   

Table 9 

Clinician Experience  

Participant Clinician – Years of Post-Qualification Experience 

101 20 

102 15 

103 3.5 

104 7.5 

105 1 

 

Recruitment 

NHS ethical approval was obtained from South Central Berkshire B Research Ethics 

Committee of the NHS Health Research Authority as an amendment to a previous study supervised 

by Dr. Gary Brown (Appendix A). The study included four phases: a) recruitment of clinicians and 

clients, b) completion of formulation training and submission of client formulation and predicted 

symptom relationships table by clinician, completion of baseline measures and predicted symptom 

relationships table by client, c) 14-day EMA sampling period by client, and d) completion of end of 

study measures by client.  In recognition of the intensive data collection required by this study, 

participants were compensated for their time, up to a limit of £6/day.  

Following ethical approval and agreement of the NHS service to participate, clinicians 

approached clients fitting recruitment criteria to provide them with the Participant Information 
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Sheet (Appendix B). Potential participants were then contacted by the researcher who explained the 

study and took informed consent if they wished to proceed. All participants completed consent 

forms (Appendix C) and were free to withdraw at any point. 

Measures 

Three self-report measures used within NHS services providing treatment for PTSD were 

completed by participants in order to establish symptom presence and severity at baseline and 

assist in creating their personalised survey. These measures evaluated the common symptoms of 

PTSD as defined in DSM-5 (APA, 2013), as well as common cognitions relating to traumatic 

experiences and responses to traumatic intrusions; they were the PTSD Checklist for DSM-5 (PCL-5; 

Weathers et al, 2013; Appendix D), the Post-traumatic Cognitions Inventory (PTCI; Foa et al., 1999; 

Appendix E) and the Response to Intrusions Questionnaire (RIQ; Clohessy & Ehlers, 1999; Murray, 

Ehlers, & Mayou, 2002; Appendix F). 

PTSD Checklist for DSM-5 (PCL-5; Weathers et al, 2013) 

This 20-item self-report measure is used to assess the presence and severity of PTSD 

symptoms over the last month, as specified in the DSM-5 (APA, 2013). Items correspond with the 

criteria used in the DSM-5 to make a diagnosis of PTSD. In this study it was used as a baseline and 

end of study measure to verify symptom severity and indicate likelihood of meeting diagnostic 

criteria for PTSD at those stages. Items are rated on a five-point scale (0 = Not at all to 4 = 

Extremely). Items are summed to create a total severity score with the range 0-80; higher scores 

indicate greater symptom severity. Scores above 31-33 are considered indicative of PTSD, alongside 

assessment of specific symptom severity against diagnostic criteria, although scores on this 

screening tool are not recommended as a basis for diagnosis of PTSD without additional clinical 

assessment. The authors have documented good test-retest reliability (range 0.66-0.96), internal 

consistency ( range 0.83-0.98), convergent validity (correlations with other PTSD measures from 

0.62-0.93) and discriminant validity (correlations with measures of related constructs below 0.87) 

(Blevins et al., 2015).  
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Post-Traumatic Cognitions Inventory (PTCI; Foa et al., 1999) 

We used the short 33-item form of the PTCI, which is limited to the nonexperimental items 

included in scoring. This is a self-report measure used to assess posttraumatic cognitions, and it was 

used to evaluate strength of belief in cognitions in our study. It comprises three sub-scales: Negative 

Cognitions About the Self, Negative Cognitions About the World and Self-Blame. Items are rated on a 

7-point Likert scale (1 = totally disagree, 7 = totally agree). The PTCI total score is the sum of the raw 

scores of the three subscales (range 33-231); higher scores indicate greater severity. Subscale scores 

are reported as means. Internal consistency for the three subscales has been reported as sound 

(Negative Cognitions about the Self,  - 0.97, Negative Cognitions about the World,  = 0.88, Self-

Blame,  = 0.86) with test—retest reliability for a three-week interval reported as 0.80-0.86 for the 

three subscales, and the scale found to differentiate well between individuals with and without a 

diagnosis of PTSD (sensitivity = 0.78. specificity = 0.93; Foa et al., 1999). Internal consistency for the 

total scale has been rated as 0.96 (Wells et al., 2019).  

Response to Intrusions Questionnaire (RIQ; Clohessy & Ehlers, 1999; Murray, Ehlers, & Mayou, 

2002) 

This 19-item self-report questionnaire is used to assess maladaptive responses to intrusions 

following a traumatic experience, specifically evaluating rumination, suppression and numbing 

which form subscales. It was used to assess affective responses in our study. Items are rated on a 4-

point scale (0 = Never, 3 = Always) with authors recommending that mean scores for the total scale 

and subscales are reported. Scores increase with the strength of maladaptive responses. The RIQ has 

been shown to predict PTSD in several studies (e.g. Kleim et al., 2012; Wild et al., 2016). Internal 

consistency of the total scale ( = 0.82) and the subscales (rumination  = 0.91, suppression  = 

0.93, numbing  = 0.86) were found to be good, although in a perinatal population not all of whom 

met diagnosis for PTSD (King et al., 2017).  
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Personal Symptom Survey 

Each participant in the study provided data in response to a personalised survey during the 

data collection period. The format for each participant’s survey was standardised and asked about 

four types of symptoms: core PTSD symptoms, cognitive symptoms, affective symptoms and 

contextual moderators. The first question checked for the occurrence of a trigger for symptoms 

since the last questionnaire, and asked the participant to describe it. Questions 2-6 were based on 

the PCL-5 and confirmed whether key symptoms associated with PTSD (memories, reexperiencing, 

distress/physical reactions, hypervigilance, feeling jumpy) had been observed since the last 

questionnaire. Responses were via a 5-point scale from ‘Not at all’ to ‘Extremely’. Question 7 asked 

participants to rate their agreement with the three thoughts or beliefs with which they had 

indicated the strongest agreement on the PTCI, with possible responses ranging from ‘Strongly 

disagree’ to ‘Strongly agree’ on a five point scale. Question 8 asked them to rate the frequency with 

which they responded to intrusions using the three maladaptive strategies they identified as using 

most often on the RIQ. Possible responses ranged from ‘Never’ to ‘Always’ on a 4-point scale. If 

more than three items had top scores on either the PTCI or RIQ the items included were those the 

participant felt were most characteristic of their experience of PTSD and how they responded to 

symptoms.  Questions 9 and 10 were left open for participants to indicate the presence/absence at 

the time of responding of personally chosen moderators which they felt affected their responses to 

symptoms. Appendix G provides an anonymised example of a personalised questionnaire. All 

personalised surveys consisted of 10-12 questions, which were designed to take 3-4 minutes to 

complete in total. Previous studies using network analysis to create contemporaneous and/or 

temporal models of mental health conditions have also included questions based on existing 

nomothetic measures of symptoms, as we did (David et al., 2018; Reeves & Fisher, 2000). The final 

version of each participant’s personalised survey was agreed in a call between the participant and 

researcher prior to the start of EMA sampling. 
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Procedure 

Participants  

Socio-demographics. Basic socio-demographic information was collected including participants’ age, 

gender, ethnicity and current mental health diagnoses.  

Baseline Measures. Participants completed three standardised self-report measures, the PCL-5 

(Weathers et al, 2013; Appendix D), the PTCI (Foa et al., 1999; Appendix E) and the RIQ (Clohessy & 

Ehlers, 1999; Murray, Ehlers & Mayou, 2002; Appendix F).  

Predicted Relationships Table. Participants completed a table (Appendix H) which cross-tabulated 

the symptoms included in their personalised survey, using a cross to indicate any two different 

symptoms which they perceived to co-occur or be related in some way, in response to the question 

‘Please complete the table, below, by placing an X in any unshaded box where the two items in 

question are related to each other in your life’. Participants were free to indicate as many or few 

relationships between symptoms as they perceived existed.  

14-day EMA Sampling Period. All participant surveys were hosted on the online platform Qualtrics 

(Version 2021), which is compliant with GDPR regulations. Following creation of their personalised 

survey, data collection proceeded using the EMA approach (Stone & Shiffman, 1994). Once the 

survey was agreed, participants started to receive their personalised survey via email to their mobile 

phone, five times a day for fourteen days, starting the day after their next therapy session. Surveys 

arrived every three hours within a 12-hour window. The start and end times for this window was 

decided by the participant, to best reflect their typical routine and experience of symptoms (e.g. 

from 9a.m. – 9p.m.). Questionnaires expired and could no longer be completed two hours after 

arrival to ensure spacing of responses. Surveys were time-stamped with the time of completion. 

End of Study Measures. Following completion of the 14-day EMA sampling period, participants 

completed the same three standardised questionnaires completed at baseline (PCL-5, PTCI and RIQ) 

immediately after completing their last personalised survey.  
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Clinicians 

Formulation. Clinicians whose clients had agreed to participate in the study completed an online 

training module in Individual Case Formulation (ICF; Hallam, 2013) for PTSD, which was the standard 

model for formulation used in the study. ICF is a formulation approach founded on principles of 

functional analysis, which aims to specify causal relationships, contextual moderators and mediators 

precisely. The ICF model for PTSD incorporates Ehlers and Clark’s (2000) cognitive model of PTSD. As 

such it provided a common basis for comparison with network models, which sought to identify all 

the factors contributing to and maintaining dysfunction. Following training, each clinician uploaded 

an anonymised cognitive case formulation for their client following the ICF format. 

Predicted Relationships Table. Clinicians also completed an identical table to their client (Appendix 

H), noting any relationships between symptoms included in that client’s personalised survey that 

they perceived.  

Network Data Analysis 

Each participant self-reported their symptoms in response to the same personalised short 

questionnaire five times daily for a total of fourteen days (excepting the first participant, who 

requested to collect data for twenty-one days). This produced seventy data points per question, if 

there was no missing data. No standard procedure for power analysis in order to ascertain an 

appropriate sample size for network analysis has yet been devised, although a previous study has 

recommended 20-50 observations per subject in order to estimate edges in a directed network 

(Vrijen et al., 2018). Our sampling rate (five surveys per day) and the duration of the data collection 

period (14 days) were selected as likely to create sufficient observations to allow estimation of 

network models, allowing for missing data, balanced against the need to ensure that data collection 

was not too burdensome, which can also produce missing data. The protocol was piloted by a 

researcher ahead of the study start. 

 The interval between questionnaires, known as the window of measurement (Epskamp et 

al., 2018), was three hours. Analysis of data followed the method validated in Epskamp et al. (2018), 
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using vector autoregression (VAR; van der Krieke et al., 2015) to compute two personalised 

symptom networks per participant: a contemporaneous network illustrating whether symptoms 

predicted one another within the same window of measurement, and a temporal network 

illustrating whether symptoms predicted one another over time.  

‘Graphical VAR’ (Wild et al., 2010) describes the modelling of contemporaneous effects of a 

VAR model using a partial correlation network. A graphical VAR package (https://cran.r-

project.org/web/packages/graphicalVAR/graphicalVAR.pdf) was used to analyse our time series data 

and estimate the two networks required per participant by identifying the models best fitting the 

data. Both types of networks were depicted using Gaussian graphical models (Lauritzen, 1996), in 

which ‘nodes’ representing observed variables (symptoms) were connected by ‘edges’ representing 

estimated inter-symptom relationships. Edge weight corresponded to relationship strength, with 

thicker edges indicating stronger relationships. Regularization was achieved using LASSO with a 

gamma parameter set to .1. This is a comparatively low setting for a gamma parameter, which 

meant models would err in favour of finding edges, as we wanted to include as much potentially 

relevant data as possible, but which also increased the risk of false positives in terms of the edges 

found.  

In contemporaneous networks edges depict the partial correlations between nodes still 

found after controlling for temporal effects and all other variables within the same window of 

measurement (Wild et al., 2010). The edges were not shown with arrowheads as contemporaneous 

networks are undirected. Edge colour indicated whether a correlation was positive or negative, with 

green edges positive, and red negative.  Temporal networks were constructed using arrows to 

connect the preceding node to the following one, whenever one variable (symptom) predicted 

another in the next in the next window of measurement, which may also be described as a time-1 

lagged association between symptoms. This temporal prediction, also referred to as Granger 

causality (Granger, 1969) is a necessary but not sufficient basis for causality; it does not prove 

causality alone but is observed in causal links as cause precedes effect. In both temporal and 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcran.r-project.org%2Fweb%2Fpackages%2FgraphicalVAR%2FgraphicalVAR.pdf&data=04%7C01%7CElizabeth.Blomfield.2017%40live.rhul.ac.uk%7C74a85064b8b845737e6508d9b67eeeb8%7C2efd699a19224e69b601108008d28a2e%7C0%7C0%7C637741478544828811%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=efSTw%2B%2FIWYJf59YRuIktaacvzIURj%2Bc9f0w%2BILSkfPc%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcran.r-project.org%2Fweb%2Fpackages%2FgraphicalVAR%2FgraphicalVAR.pdf&data=04%7C01%7CElizabeth.Blomfield.2017%40live.rhul.ac.uk%7C74a85064b8b845737e6508d9b67eeeb8%7C2efd699a19224e69b601108008d28a2e%7C0%7C0%7C637741478544828811%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=efSTw%2B%2FIWYJf59YRuIktaacvzIURj%2Bc9f0w%2BILSkfPc%3D&reserved=0
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contemporaneous network connections indicate potential causal relationships but are not proof of 

them. It is recommended that these networks are viewed as hypothesis-generating rather than 

confirmatory (Epskamp, 2018).  

Interpretation of Results 

Hypothesis 1: Comparison of Network and Therapist-Derived Formulations 

Complexity. To compare the complexity of the network-analysis and therapist-derived formulations 

(represented in Figure 2), we used a definition of complexity taken from Eells et al., (1998) which 

states that complexity is “the degree to which the formulation takes into account several facets of 

the person’s current problems and integrates these facets into a meaningful account” (Eells et al., 

1998, p.148). This definition was chosen as it was a clear and specific description of complexity 

within formulation. It was operationalised in terms of three criteria, which were (1) the number of 

formulation elements included, (2)  the types of information included and (3) the degree to which 

this information was integrated into a cohesive picture of the person’s difficulties. To calculate the 

number of formulation elements included, we counted the number of nodes in network 

formulations and the number of discrete items of information in clinician-derived formulations, for 

example, ‘Feeling trapped’ in the formulation for participant 101. To analyse the types of 

information included, a list of specific observations provided by each formulation was compiled by 

the researcher, entered into a table, and the different information provided by each formulation 

approach compared. Analysis of the degree to which the information was integrated into a cohesive 

picture was based on researcher assessment of the extent to which each formulation included and 

linked information to provide an explanation of how symptoms arose and/or were maintained, 

without requiring additional interpretation. This assessment was also detailed in the table reporting 

the analysis of formulation complexity.  

Relationships Between Elements of the Problem. We analysed the resemblance between network 

analysis-derived formulations and therapist-derived formulations in terms of relationships between 

elements of the problem by considering two areas i) the number of relationships included in the 
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formulation ii) the degree of similarity of the relationships identified between variables within the 

different formulation approaches. The number of relationships included in each formulation was 

determined by counting the number of edges (lines) in each network formulation and the number of 

lines linking formulation elements in each therapist-derived formulation. The degree of similarity of 

the relationships between variables was established on the basis of two criteria, which were i) the 

extent to which relationships were identified between the same variables within the two 

formulation approaches ii) the type of inter-variable relationship identified (e.g. causal, correlative).  

Hypothesis 2: Relationship Between Changes in Cognitive and Affect Variables 

In order to examine the direction of effect between changes in cognitive and affect variables 

within the network formulations, we first specified which variables within each formulation should 

be classified as the cognitive and affect variables of interest. Cognitive variables were defined as 

those variables selected for inclusion in the participant’s personal symptom survey from the PTCI 

(Foa et al., 1999), identifiable within the network diagrams in this study as nodes with a label 

starting with ‘7’.  Affect variables were those selected for inclusion from the RIQ (Clohessy & Ehlers, 

1999; Murray, Ehlers, & Mayou, 2002), identifiable as nodes with a label starting with ‘8’. All 

relationships between a cognitive and an affect variable within participants’ directed and 

contemporaneous networks, in either direction, were then listed for analysis.   

Results 
 
Standardised Measures 

The purpose of the standardised measures was 1) to check participants met diagnosis for 

PTSD; 2) to provide a basis for individualised surveys; 3) to provide confirmation, context and 

explanation for any unusual results found in the longitudinal data if required. As pre and post 

measures were completed two weeks apart, and change in these scores was not a focus on the 

study, differences in pre-post scores were not calculated. All participants met diagnosis for PTSD at 

the start and end of data collection, according to their total and criteria scores on the PCL-5 (defined 

as a total score greater or equal to 33, scores of at least 2 on one criterion B and C item and two 
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criterion D and E items; U.S. Department of Veterans Affairs, 2021). Pre-post scores on the 

standardised measures are reported in Table 10.  
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Table 10 

Pre-Post Scores on Standardised Measures 

Participant PCL-5 PTCI RIQ 

NCS 
m 

NCW 
m 

SB 
m 

Total Suppression 
m 

Rumination 
m 

Numbing 
m 

Total 
m 

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

101 60 59 4.48 5.00 6.86 6.14 6.60 5.60 175 176 1.83 2.00 1.38 1.63 1.40 1.80 1.53 1.79 

102 72 74 5.95 6.10 6.86 6.71 4.40 5.80 195 204 2.50 2.50 1.50 2.00 2.20 2.00 2.00 2.16 

103 78 73 6.24 5.81 6.86 6.43 6.60 5.80 212 196 1.67 2.17 1.38 1.88 2.20 2.20 1.68 2.05 

104 48 54 6.00 4.71 6.86 6.29 5.20 4.00 200 163 1.33 2.00 1.88 1.75 1.40 1.40 1.58 1.74 

105 66 47 5.38 4.48 7.00 6.71 6.40 5.80 194 94 2.67 2.17 2.38 1.50 2.20 1.60 2.42 1.74 

 
Note. PCL-5 PTSD Checklist for DSM-5 (Weathers et al., 2013); PTCI Post-Traumatic Cognitions Inventory (Foa et a., 1999); subscales for PTCI: NCS Negative 
Cognitions about Self; NCW Negative Cognitions about the World; SB Self-Blame; range for PTCI total score: 33-231; RIQ Response to Intrusions 
Questionnaire (Clohessy & Ehlers, 1999; Murray, Ehlers & Mayou, 2002). 
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Hypothesis 1 
 

In hypothesis one, we proposed that network analysis-derived formulations would resemble 

therapist-derived formulations in terms of complexity and relationships between elements of the 

problem. The network maps and clinicians’ formulations, which were based on Individual Case 

Formulation (Hallam, 2013), are represented in Figure 2.  Clinicians’ full formulation diagrams were 

anonymised using equivalent but fictional elements where material was deemed too identifying of 

participants.  
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Figure 2 

Contemporaneous and Directed Networks and Clinicians’ Formulations 

Participant 101: Contemporaneous and Directed Networks      Green = positive correlation Red = negative correlation 

Partial Contemporaneous Correlations                  Partial Directed Correlations  

  
 

Q1 Trigger     Q7_1 Thought: People can’t be trusted     Q8_3 Reaction: I drink alcohol, take medication or use drugs 
Q2 Memory    Q7_2 Thought: You can never know who will harm you   Q9 I am tired 
Q3 Flashback/Nightmare   Q7_3 Thought: The event happened to me because of the sort of person I am Q10 I have had an alcoholic drink today 
Q4 Upset / strong physical reaction   Q7_4 Thought: I feel isolated and set apart from others   Q11 I am with friends 
Q5 Superalert    Q8_1 Reaction: I dwell on how I used to be before the event 
Q6 Jumpy  / easily startled   Q8_2 Reaction: I dwell on what other people have done to me 
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Matching triggers 

Sense of current threat 

Dog barking Mobile Phone 
ringing/pinging 

Hearing people 
outside 

Pressures, 
deadlines 

Feeling of being 
grabbed 

flashback/nightmare 

History of Sleep 
paralysis  

Disjointed  
memories of  
telling friend 

Shadows 
nightmare 

Lonely 

Feeling 
Trapped 

Numb 

Feeling 
watched/followed 

Impending 
doom 

Jumpy/on 
edge 

‘stuck in 
time’ 

I’m in 
danger 

No one will 
love me like 

him 

Life is 
passing 
me by 

My family 
blames me 

Getting drunk Stay in house 

Keep curtains 
closed 

Recklessness 

Brood and 
dwell 

Avoid  people, 
phone, 

computer, 
paperwork 

and bills 

My life is 
ruined 

Message or 
check his socials 

I have to deal 
with this on 

my own  

History of 
childhood with 
anxious and 
argumentative 
parents, role as 
peacemaker 

Kept needs 
to self 

Be 
Independent 

and successful 

Stalker 
threatens 

her and her 
family 

Raped 2 

years prior 

Copes by 
isolating 

& drinking 
alcohol 

Stalker 
‘lovebombs’ 

and gives 
her drugs 

Previous relationship 
creates ambivalent 

attachment to perpetrator 

Guilty 
and 

Ashamed 

I am 
weak/damaged  

Shattered belief of 
capability with confirmed 

belief of emotional 
deprivation/defectiveness 

heighten self attack 
Compensatory coping 

mode 

Strategies to avoid 
threatening reminders 

maintain sense of frozen 
time, threat and lost life 

Short term strategies to take back 
life and ‘feel something’ feed 

sense of being damaged, shame 

Detached 

Social and 
financial 

stresses worsen 

Unwanted 
attention 

Cycles of emotional constriction 
and dysphoric arousal lead to 
stigma, rejection and feeling 

damaged 

People are 
not who 

they seem 

Sustained and unpredictable 
threat, sleep deprivation and 

alcohol cause fragmented, blurred, 
and frozen trauma memoires 

Appraisals 
 

Trauma memories 

Stuck at home 

COVID 
lockdown 

Ex partner 

helps her 

at work 

 
 work 

Participant 101: Clinician’s Formulation 
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Participant 102: Contemporaneous and Directed Networks      Green = positive correlation Red = negative correlation 

Partial Contemporaneous Correlations                 Partial Directed Correlations  

 

 

Q1 Trigger     Q7_1 Thought: I am inadequate    Q8_3 Reaction: I try to push memories out of my mind 
Q2 Memory    Q7_2 Thought: I have to be on guard all the time   Q8_4 Reaction: I work hard at keeping busy with other things 
Q3 Flashback    Q7_3 Thought: You can never know who will harm you  Q9 I am alone 
Q4 Upset / strong physical reactions    Q7_4 Thought: I feel like an object, not like a person  Q10 I have eaten a normal amount of food for my last meal 
Q5 Superalert    Q8_1 Reaction: I dwell on what I should have done differently 
Q6 Jumpy / easily startled   Q8_2 Reaction: I numb my feelings 
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Dissociation 
during trauma 

Nightmares 

Flashbacks 

Sexual contact Sound of 
breathing Darkness 

Cut during rape 
‘I am going to die’ 

Repeatedly belittled 
by partner 

‘It’s my fault’ 

‘I am worthless’ 

Hypervigilant 

Dissociative 
episodes 

Sleeps poorly 

Easily startled 

Broken family 
relationships 

Few friends at 
school 

Abusive and critical 
father 

Strong sense of guilt, shame and of being 
broken 

Gets drunk when out 

Avoids thinking 
or talking about 
trauma  

History of eating 
disorder 

Binges/purges 
when 
overwhelmed 

Will not go 
out alone 

Overly developed sense of responsibility 

Guilt and 
shame 

Stays at home 

Participant 102: Clinician’s Formulation 
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Participant 103: Contemporaneous and Directed Networks      Green = positive correlation Red = negative correlation 

Partial Contemporaneous Correlations                  Partial Directed Correlations  

 

  

Q1 Trigger    Q7_1 Thought: There is something wrong with me as a person   Q8_3 Reaction: I drink alcohol, take medication or use drugs 
Q2 Disturbing & unwanted memories   Q7_2 Thought: I can’t rely on myself      Q9 I got no sleep in the last 24 hours 
Q3 Nightmares and flashbacks  Q7_3 Thought: I will not be able to control my anger and will do something terrible Q10 It is hard to hold a thought in my mind for long 
Q4 Upset or strong physical reaction  Q7_4 Thought: People can’t be trusted      Q11 I feel I can’t remember things accurately 
Q5 Superalert, watchful or on guard  Q8_1 Reaction: I try hard to control my emotions 
Q6 Jumpy or easily startled   Q8_2 Reaction: I numb my feelings 
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Matching triggers 

Nature of traumatic memory 

Appraisals of trauma and/or its 
sequalae 

Sense of current 
threat 
 

Unhelpful behaviours / cognitive 
strategies 

Sensory Present-focused Fragmented 

Jumpy, on 
edge, 
hypervigilant 

Drinks 
alcohol Self-harm 

Avoids thinking  
about trauma 

There is 
something 
wrong with me 

I’m useless 
/ a failure 

People can’t 
be trusted 

I’m 
disgusting 

I’m evil 

Numbs 
emotions 

Shame 

Disgust 

Guilt 

Anger 

Unable to 
sleep 

Difficulties 
concentrating 

Neglect, and 
emotional abuse in 
childhood 

History of 
self-harm 

Bullied and lonely 
at school  

Repeated 
interpersonal 
trauma 

Conversations 
related to the 
trauma 

Being in same area 
where it happened 

Dissociation 
during trauma 

Incomplete 
processing of 
trauma memory 

Difficulties 
regulating 
emotions and 
self-soothing 

Self-harm helps 
me to feel better 
and stops me 
doing worse 

Feels unsafe 

Intrusive Vivid 

Severely punished 
for angry outbursts 
as a child  

Participant 103: Clinician’s Formulation 
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Participant 104: Contemporaneous and Directed Networks      Green = positive correlation Red = negative correlation 

Partial Contemporaneous Correlations                  Partial Directed Correlations  

  
 

Q1 Trigger     Q6 Jumpy or easily startled     Q8_2 Reaction: I go over what happened again and again   
Q2 Disturbing & unwanted memories    Q7_1Thought: I have to be on guard all the time    Q8_3 Reaction: I drift off into a world of my own  
Q3 Nightmares and flashbacks   Q7_2 Thought: You can never know who will harm you  Q9 Right now I wish I were invisible 
Q4 Upset or strong physical reaction   Q7_3 Thought: I will never be able to feel normal emotions again Q10 Right now I feel mentally robbed  
Q5 Superalert, watchful or on guard   Q8_1 Reaction: I dwell on what other people have done to me  
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Disjointed 
memories Nightmares 

Flashbacks 

House getting 
messy 

Travelling 
by bus Arguments or 

confrontation 

‘I am worthless’ ‘I am broken’ 

‘People think I 
am nothing’ 

Hypervigilant 

Feels shaky 
and upset 

Sleeps poorly 

Easily startled 

Emotional neglect 
during childhood 

Never given any 
treats / celebrations 

Highly critical family 

Hypersensitive to 
comments from 
others 

Avoids thinking 
or talking about 
trauma  

Binges/purges 
when 
overwhelmed 

Ruminates 
about the past 

Isolates from 
others 

• Abused and maltreated by 
grandparents 

• Rare physical health 
condition dismissed by 
doctor 

Participant 104: Clinician’s Formulation 
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Participant 105: Contemporaneous and Directed Networks      Green = positive correlation Red = negative correlation 

Partial Contemporaneous Correlations                 Partial Directed Correlations  

  
 Q1 Trigger     Q7_1 Thought: There is something about me that made the event happen Q9 Right now I am in an academic lecture / seminar 
Q2 Disturbing & unwanted memories    Q7_2 Thought: I will never be able to feel normal emotions again  Q10 Right now I have slept less than 3 hours last 
night 
Q3 Nightmares and flashbacks   Q7_3 Thought: People can’t be trusted     Q11 Right now my sister is out socialising 
Q4 Upset or strong physical reaction   Q8_1 Reaction: I work hard at keeping busy with other things 
Q5 Superalert, watchful or on guard   Q8_2 Reaction: I worry that something similar will happen to me or my family 
Q6 Jumpy or easily startled    Q8_3 Reaction: I detach myself from the memories  
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Disjointed 
memories 

Nightmares 

Flashbacks to 
assault 

Rejection by 
others 

Sexual 
contact Discussion about 

relationships 

‘I am worthless’ ‘I am disgusting’ 

‘It happened 
because of me’ Hypervigilant 

Often 
tearful 

Sleeps poorly 

Easily startled 

Avoids thinking 
or talking about 
trauma  

Ruminates 
about the past 

Avoids social 
situations 

Defers to others’ 
needs 

Cultural ideas about sexuality and relationships  

Didn’t tell family where she was going 
 

Shame and guilt 

Participant 105: Clinician’s Formulation 
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Complexity 

It is important to acknowledge that some aspects of both approaches to formulation were 

pre-determined ahead of data collection. For example, for both clinician and network-derived 

formulations, the type of information included was shaped by the cognitive model of PTSD, although 

the extent to which this dictated content differed. 

In the case of network-derived formulations, content included was heavily pre-determined 

ahead of data collection. First, not only did the type of information selected as variables reflect the 

cognitive model, it was tailored to include data about the parts of the cognitive model we were most 

concerned with investigating, such as cognitions and affective responses. Second, data included was 

shaped further by researcher choices in respect of the number of variables of each type, for 

example, the choice to include between three to four cognitive variables. Third, the scope of our 

network analysis was circumscribed by limits on the total number of variables possible to include, 

which was determined by consideration of what was required for sufficient insight, but also 

tolerable to participants and likely to produce accurate data, given the frequency of data collection. 

As a result, all network-derived formulations followed the same pattern of including between 14-16 

elements including six diagnostic features of PTSD (trigger, distressing memory, 

nightmare/flashback, feeling upset/having a strong physical reaction, feeling ‘superalert’, feeling 

jumpy/easily startled), the three or four most representative cognitions from the PTCI (Foa et al., 

1999), the three or four most representative affective responses from the RIQ (Clohessy & Ehlers, 

1999; Murray, Ehlers, & Mayou, 2002) and two or three contextual moderators.  

In the case of the clinicians’ formulations, every participant’s formulation included content 

reflecting the five principal elements of the cognitive model (matching triggers, the nature of trauma 

memories, sense of current threat, cognitive appraisals and dysfunctional behaviours/cognitive 

strategies) but was more flexible than the network formulations in terms of also permitting 

information from outside these key categories to be included. Finally, data included in the networks 

was shaped by being based on self-reports by the participants within the same three-hour window 
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for the estimated contemporaneous network and within two consecutive three-hour windows of 

measurement within the estimated directed network.  The source of clinicians’ data was clinical 

assessment and interview over the course of therapy, without limit on including material from 

earlier in the client’s life. Having noted these pre-determined structures, Table 11 reflects the 

findings of our analysis of complexity.  
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Table 11 

Analysis of Formulation Complexity 

Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 
101 16 50 Contemporaneous network: 

• Diagnostic features of PTSD: 
Strong relationships forming a 
cluster between all variables 
reflecting diagnostic features 
of PTSD, except trigger (weakly 
connected to memories) and 
flashbacks/ nightmares (weakly 
connected to memories and 
feeling upset).  

• Cognitions: Strong inter-
variable relationships between 
first three cognitions relating 
to feeling unsafe.  

• Affective responses: Strong 
relationship between two 
affective responses related to 
rumination.  

• Cognition-affective response 
links: Medium strength 
relationship between cognition 
‘You can never know who will 
harm you’ and affective 
response ‘I dwell on how I used 
to be before the event’. 

• Triggers: Multiple matching 
triggers including work 
stressors, being stuck in flat, 
unwanted male attention.  

• Nature of traumatic memories: 
Trauma memories were 
disjointed. 

• Appraisals of trauma and its 
sequelae: Multiple negative 
self-appraisals including ‘my 
life is ruined’, ‘my family 
blames me’ and ‘I am 
weak/damaged’ which are also 
shaped by ambivalent 
attachment to perpetrator of 
trauma.  

• Sense of current threat is 
exacerbated by feeling guilty 
and ashamed.  

• Biological factors: Nightmares 
are influenced by history of 
sleep paralysis.  

• Core beliefs such as feeling 
they should keep their needs 
to themselves, which were 

Clear 
representation of 
correlations 
between observed 
symptoms 
within/over a 
specific time frame 
without 
integration of 
these elements 
into a ‘meaningful 
account’. 
Noted co-
occurrence of 
several diagnostic 
symptoms of PTSD 
(memories, feeling 
upset, feeling 
superalert and 
jumpy) without 
trigger, suggesting 
symptoms may be 
more driven by 
rumination than 
triggers. Co-

Diagram links 
elements to 
constitute a 
comprehensive, 
meaningful 
explanation of 
symptom 
interactions in 
terms of why and 
how they relate, 
how difficulties 
evolved and are 
maintained, 
especially in 
respect of pre-
disposing factors, 
their role in 
forming core 
beliefs about the 
need for self-
reliance and being 
successful and the 
way these beliefs 
and feelings of 
shame currently 
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 

• Affective response-contextual 
moderator links: Negative 
correlation between feeling 
isolated and contextual 
moderator of being with 
friends.  

Directed network: 

• Contextual moderator-affective 
response links: One positive 
correlation between contextual 
moderator ‘I have had an 
alcoholic drink today’ and 
affective response ‘I drink 
alcohol, take medication or 
used drugs’. 

driven by pre-disposing factors 
such as childhood experiences.  

• Effect of trauma on core beliefs 
which then influence 
cognitions:  The shattering by 
the trauma of their sense of 
personal capability interacted 
with core beliefs to drive 
negative self-appraisals. 

• Contextual factors such as 
social & financial stress 
worsens dysfunctional coping, 
which then leads to rumination 
and further dysfunctional 
coping in a negative spiral.  
 

occurrence of 
multiple cognitions 
plus co-occurrence 
of affective 
responses relating 
to rumination 
reinforces 
impression of 
rumination driving 
symptoms. 
Clinician 
interpretation 
required to link 
observations 
meaningfully.  

interact with 
dysfunctional 
coping strategies 
such as rumination 
to maintain 
symptoms. 

102 16 37 Contemporaneous network: 

• Diagnostic features of PTSD: 
Strong relationships between 
triggers, nightmares/ 
flashbacks & feeling upset.  

• Strong relationship between 
feeling ‘superalert’ and jumpy. 

• Diagnostic features of 
PTSD/contextual moderator 
link: Strong negative 
correlation between PTSD 
symptom ‘feeling upset’ and 

• Triggers:  Clear, specific 
triggers which lead to 
flashbacks/nightmares and 
negative self-appraisals. 

• Appraisals of trauma and its 
sequelae: Negative self-
appraisals related to trauma 
link to self-blame. 

• Dysfunctional 
behaviours/cognitive 
strategies: Includes avoidance 
of social contact, thoughts, 
drug use, restricted eating. 

Network 
confirmed co-
occurrence of 
diagnostic 
symptoms of PTSD 
as well as co-
occurrence of 
dysfunctional 
eating with these 
symptoms. Limited 
broader 
understanding of 
participant’s 

Detailed 
elaboration of 
multiple aspects of 
presentation, 
presented in a way 
which allows 
current difficulties 
to be understood – 
inferred 
information such 
as explanations 
relating to feelings 
of shame, guilt, 
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 
contextual moderator of eating 
a normal amount of food.  

• Affective responses: Positive 
correlation between having a 
flashback/nightmare and 
numbing feelings. 

• Cognitions: Weak inter-variable 
relationships between 
cognitions about feeling 
unsafe.  

• Diagnostic features of 
PTSD/cognition link: Positive 
correlation between feeling 
upset and thinking ‘you can 
never know who will harm 
you’.  

No directed network.  
 

• Pre-disposing factors for self-
blame include being bullied 
and critical parenting.  

• Historical factors influencing 
dysfunctional ways of coping 
include history of self-harm 
and disordered eating.  

• Explanations: Overly developed 
sense of responsibility is an 
explanation for self-blame and 
sense of guilt, shame and 
defectiveness.  

• Shame and guilt drive 
dysfunctional coping which 
then re-triggers these 
emotions in negative spiral. 

 

experiences 
obtained.  

self-blame and 
their interactions 
with appraisals of 
the traumatic 
event and 
subsequent 
cognitive 
strategies and 
dysfunctional 
behaviours assists 
this insight.  

103 16 33 Contemporaneous network: 

• Diagnostic features of PTSD: 
Strong positive correlations 
between triggers, memories 
and flashbacks.  

• Strong positive correlations 
between feeling upset and 
flashbacks and triggers.  

• Diagnostic features of 
PTSD/affective response link: 
Strong positive correlations 

• Appraisals of trauma and its 
sequelae: Multiple negative 
self-appraisals in relation to 
the traumatic event also 
shaped by previous repeated 
interpersonal trauma.  

• Nature of trauma memory: 
Fragmented nature in part due 
to peri-traumatic dissociation.  

• Pre-disposing factors including 
childhood neglect and 

Network 
confirmed strong 
co-occurrence of 
several diagnostic 
features of PTSD 
together with 
affective response 
to drink alcohol, 
take medication or 
drugs, suggesting 
this is a coping 

Well integrated to 
provide 
explanation of how 
expression of 
current difficulties 
may be influenced 
by historical 
difficulties with 
emotional 
avoidance arising 
out of childhood 
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 
between flashbacks and 
affective response to drink 
alcohol, take medication or 
drugs.  

• Affective responses: Medium 
strength correlation between 
numbing feelings and drinking 
alcohol, taking medication or 
drugs.    

• Diagnostic features of 
PTSD/affective response link: 
Weak positive correlation 
between feeling ‘superalert’, 
and affective response to drink 
alcohol, take medication or 
drugs.  

• Diagnostic feature of 
PTSD/cognition link: Weak 
positive correlation between 
memories and the thought that 
people can’t be trusted.  

Directed network: 

• Autocorrelation ‘I got no sleep 
in the last 24 hours’.  
 

emotional abuse and 
difficulties with friendships 
seem to drive difficulties with 
self-soothing which then affect 
nature of unhelpful cognitive 
and behavioural strategies 
used.   

• Explanations: Several of the 
unhelpful behaviours / 
cognitive strategies relate to 
avoidance of emotions which is 
explained by difficulties in 
regulating emotions and self-
soothing.  

• Self-harm explained as method 
of making self feel better.  

• Shame, guilt, disgust and anger 
arising from the trauma 
maintain the sense of current 
threat.  
 

mechanism. Co-
occurrence of use 
of drugs/alcohol/ 
meds with 
affective response 
‘I try to numb my 
feelings’ supports 
this interpretation. 
Co-occurrence 
helpful in 
indicating links but 
limited further 
explanation of 
experiences.  

neglect and how 
current 
dysfunctional 
coping strategies 
may also be 
shaped by 
emotional 
avoidance and 
difficulties with 
self-soothing.  

104 14 19 Contemporaneous network: 

• Cognitions/ contextual 
moderator link: Strong positive 
correlations between the 

• Appraisals of the trauma and 
its sequelae: All negative self-
appraisals such as ‘I’m 

Several clusters of 
strong correlations 
suggested a strong 
sense of current 

Clinician supplied 
information for 
inclusion within 
diagram 
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 
thoughts ‘I have to be on guard 
all the time’ and ‘You can never 
know who will harm you’ and 
contextual moderator ‘Right 
now, I wish I  were invisible’.  

• Diagnostic features of PTSD: 
Strong positive correlations 
between feeling ‘superalert’ 
and being jumpy.  

• Affective responses: Strong 
positive correlations suggesting 
rumination between affective 
responses ‘I dwell on what 
other people have done to me’ 
and ‘I go over what happened 
again and again’.  

• Diagnostic features of 
PTSD/affective response link: 
Multiple medium-strength 
positive correlations between 
symptoms of PTSD (memories, 
flashbacks/ nightmares and 
feeling upset) and affective 
responses ‘I dwell on what 
other people have done to me’ 
and ‘I go over what happened 
again and again’.  

Directed network: 

worthless’ and ‘I have a label 
that says ‘abuse me’’.  

• Triggers: Diverse matching 
triggers including confrontation 
and moving house.  

• Biological information: 
Participant had a rare physical 
health condition which was 
diagnosed late by GP. 
Experience of diagnosis 
confirmed negative self- 
appraisals as GP was initially 
dismissive.  

• Historical pre-disposing factors 
including being subjected to 
physical violence and 
degradation prior to the 
trauma influenced the negative 
self-appraisals of the trauma 
and its sequelae.  

• Sense of current threat 
expressed as tearfulness and 
anxiety.  

• Explanation in terms of 
previous interpersonal 
experiences offered for 
dysfunctional behaviours and 
coping strategies.  

threat, feeling 
jumpy and 
ruminating on the 
traumatic event 
were notable 
elements of the 
participant’s 
presentation. Co-
occurrence of 
variables were 
descriptive of 
participants’ 
experience and 
provided some 
level of 
explanation but 
this was limited 
and hard to pull 
together into a 
more 
comprehensive 
understanding of 
what drove and 
maintained daily 
symptomatology.  

framework. With 
framework 
information is a 
meaningful 
explanation of 
difficulties, though 
less elaborated 
than for other 
participants. 
Inclusion of 
historical pre-
disposing factors 
such as previous 
abuse provide 
insight into 
appraisals of 
trauma relating to 
feelings of 
worthlessness and 
suggest core 
beliefs which may 
contribute to 
maintaining 
difficulties.    
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 

• Cognitions/contextual 
moderator link: Thought ‘I will 
never be able to feel normal 
emotions again’ predicted by 
‘Right now, I feel invisible’.  

• Affective response ‘I drift off 
into a world of my own’ 
predicted by ‘I will never be 
able to feel normal emotions 
again’.  

• Autocorrelation ‘I will never be 
able to feel normal emotions 
again’.  

• Traumatic memories appear as 
intrusions and are also 
maintained through 
rumination.  
 

 

105 15 15 Contemporaneous network: 

• Diagnostic features of PTSD: 
Strong positive correlations 
forming a cluster between 
trigger, memories, flashbacks/ 
nightmares and feeling upset.  

• Cognitions: Strong positive 
correlations between ‘There is 
something about me that 
made the event happen’, ‘I will 
never be able to feel normal 
emotions again’ and ‘People 
can’t be trusted’.  

• Affective responses: Medium 
strength positive correlation 
between avoidant affective 

• Triggers: Emotional states 
including feeling rejected by 
others romantically and 
interpersonal events such as 
particular types of 
conversation.  

• Context for specific traumatic 
event is provided which helps 
explain how the negative self-
appraisals resulting from the 
traumatic event developed.  

• Historical and cultural factors 
offered which may also have 
shaped interpretation of 
traumatic event e.g. cultural 
ideas about virginity.  

Cluster of co-
occurring 
diagnostic features 
of PTSD (trigger, 
memory, 
flashback, feeling 
upset) confirms 
presence of these 
symptoms. Strong 
co-occurrence of 
cognitions about 
lack of trust in 
others, self-blame 
and not feeling 
‘normal’ emotions, 
without 

Formulation was 
brief, coherent and 
used the 
descriptive 
information to 
infer explanations 
including that the 
need to avoid 
upsetting others 
maintains the idea 
of her own 
worthlessness. 
Together with 
inclusion of 
elements such as 
cultural ideas 
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Participant Number of 
formulation 

elements 

Types of information included Integration 

Network Clinician Network Clinician Network Clinician 
responses ‘I work hard at 
keeping busy with other things’ 
and ‘I detach myself from the 
memories’.  

Directed network: 

• Contextual moderators: 
Multiple positive and negative 
correlations with many 
variables both positively and 
negatively connected to the 
contextual moderator ‘Right 
now, I have slept less than 3 
hours last night’.  

• Explanation: Feelings of shame 
and worthlessness offered as 
underlying explanation for 
dysfunctional behaviours and 
coping strategies.  

• Maintenance: Avoidance of 
upsetting others noted as a 
coping strategy which 
maintains other symptoms as it 
means participant’s sense of 
worthlessness is unchallenged.  

 

connection to 
PTSD symptoms 
suggests these 
may be separately 
occurring 
rumination. A 
further separate 
link between 
affective responses 
relating to 
avoidance suggest 
this is also a 
strategy used, but 
overall little 
comprehensive 
explanation of 
what maintains 
symptoms.   
 

about virginity this 
helped create an 
integrated 
explanation of 
difficulties and 
their meaning for 
the participant, as 
well as 
precipitating and 
maintaining 
factors. 
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Given the limits already noted, our finding that a greater number of elements were included 

in the clinician-derived formulations overall was not surprising; (clinician:  m 30.8, SD = 12.66, range 

= 15-50; networks: m = 12.8, SD = 2.70, range = 14-16). However, further analysis revealed that 

relying solely on the mean score for the group of five clinician-derived formulations obscured a 

possibly bimodal distribution in the results, with a notably higher mean number of formulation 

elements included in formulations 101-103 than in formulations 104-105 (101-103: m 40, SD =7.26, 

range 33-50; 104-105: m 17, SD = 2, range = 15-19). Although this did not change the finding that a 

greater number of elements were included in the clinician-derived formulations, it suggested that 

factors other than the formulation approach may influence this particular aspect of formulation.  

Comparison of the networks and clinicians’ formulations confirmed that both included pre-

determined elements which reflected the cognitive model of PTSD, such as triggers, cognitions and 

affective responses. As predicted, the clinicians’ formulations also included a broader range of types 

of information, for example, core beliefs about needing to be self-sufficient and capable for 

participant 101, historical pre-disposing factors such as childhood neglect for participant 103 and 

explanations such as the overly developed sense of responsibility which maintained symptoms for 

participant 102. These exemplify the range of additional idiographic information, especially inferred 

material, which was included within clinicians’ formulations in contrast to the network formulations, 

which were limited to descriptive content. The variety and volume of idiographic information added 

to clinicians’ formulations suggested that it may be unrealistic to expect network formulations to 

capture the same detail and complexity using a ‘one size fits all’ fixed structure of variables.  

In order to unpick what may have contributed to differences between the formulations for 

each participant, we considered whether a sufficient sample of each type of variable had been 

included. It is difficult to predict with confidence the optimum number of each type of variable 

required to capture a particular participant’s idiosyncratic difficulties and yet the process of network 

analysis requires variables to be defined in advance. Even so, our comparison suggested that 

limitations in the network formulations did not arise principally from an insufficient sample of each 
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type of variable, but rather from the variables used being insufficiently precise and personalised. For 

participant 101, the strong co-occurrence of multiple cognitive variables including the self-blaming 

cognition ‘The event happened to me because of the sort of person I am’ as well as the presence of 

co-occurring affective variables ‘I dwell on how I used to be before the event’ and ‘I dwell on what 

other people have done to me’ within the contemporaneous network conveyed a powerful sense of 

rumination and self-blame, which was also identified by the clinician’s formulation. However, the 

network formulation did not identify the role of specific thoughts about needing to be independent 

and successful and the consequences of failing in this as an additional driver of this participant’s 

symptoms, as identified in the clinician’s formulation. These idiosyncratic cognitions were, 

unsurprisingly, not included in the PTCI (Foa et al., 1999) from which the cognitions for inclusion in 

the network analysis were selected. Including additional cognitions which were still insufficiently 

tailored to this participant would not have improved the network’s capacity to capture this aspect of 

the participant’s difficulties. 

Reinforcing this point, the severity of participant 102’s sense of current threat was evident in 

both the network and clinician’s formulation from the strong correlation between being 

superalert/on guard and jumpy in the network formulation and the number of behaviours 

suggesting a sense of threat in the clinician’s formulation. However, only the clinician’s formulation 

included the peri-traumatic cognition ‘he’s going to kill me’ as an appraisal directly contributing to 

this sense of threat. As this type of thought would have occurred during rather than following the 

traumatic event, it was not included within the PTCI (Foa et al., 1999) and so not available for the 

participant to select for inclusion as a network variable, despite its likely relevance. In both these 

cases, while including a larger sample of cognitive variables may have assisted in capturing 

additional cognitions which contributed to difficulties, our comparison suggested that using 

variables which were more individually tailored to that participant, rather than taken from a 

standardised measure, would have allowed the network formulation to reflect the participant’s 

experience more accurately.   
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In terms of the affective responses included, we found a similar pattern where limitations in 

what was captured by the network appeared to arise from the network variables chosen being less 

specific in identifying what maintained symptoms than the clinician’s formulations. Participants’ 

network variables often included rumination (participant 101), distraction (participant 105) and 

avoidance (participant 103) without identifying the emotions those participants were trying to avoid. 

In contrast, the clinicians’ formulations specified feelings of shame (participant 101, 103, 105), guilt 

(participant 101, 103) and self-blame (participant 105) as important underlying drivers of 

symptomatology, with symptoms then maintained by dysfunctional strategies such as rumination, 

distraction and avoidance. The inclusion of additional variables capturing feelings such as shame and 

guilt may have allowed the network to represent participant’s emotional reactions in a way that was 

more comparable to the clinicians’ formulations, but these variables were not available within the 

RIQ (Clohessy & Ehlers, 1999; Murray, Ehlers & Mayou, 2002), which was the source material used 

for the affective responses in our network. Instead variables within the RIQ (Clohessy & Ehlers, 1999; 

Murray, Ehlers & Mayou, 2002) were principally indirect measures of emotions, which focused 

largely on behavioural responses.  

Participants were given more flexibility in their selection of contextual moderators, and 

allowed to include anything they felt affected their symptoms. As a result, the range of contextual 

moderators included was broad and the specific moderators more precisely tailored to each 

participant (sleep patterns for participant 105, alcohol/drug consumption for participant 101) and 

thoughts (‘I feel mentally robbed’ for participant 104, ‘my sister is out socialising’ for participant 

105). The sample of contextual moderators included did not appear to be insufficient, although it 

may have been useful to define moderators more accurately; there was often overlap between 

networks’ contextual moderators and the clinicians’ formulation (alcohol/drug use for participant 

101; dysfunctional eating for participant 102), although within the clinician’s formulations the same 

factors were often more properly defined as dysfunctional behaviours/emotional responses rather 

than symptom moderators.  
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The participants whose networks appeared to provide the least complete explanation of the 

symptoms in comparison to the clinicians’ formulations were those whose clinician’s formulation 

relied most heavily on inferred material; an unsurprising finding given that this material was not 

included in the networks. The network formulation for participant 103 was particularly sparse, as the 

important historical pre-disposing factor of childhood neglect leading to current difficulties with 

emotional regulation and self-soothing included in the clinician’s formulation was entirely absent 

from the network. In terms of the approach used in this study where network variables were largely 

selected by participants, the degree to which difficulties such as managing emotional regulation are 

possible to capture within a network is likely to be determined by the participant’s degree of self-

insight in relation to that difficulty as well as their willingness to monitor it. Calibrating the degree to 

which you are not achieving something is a difficult and potentially distressing activity in comparison 

to recording the presence or absence of a particular symptom. As a result, this type of emotionally 

aversive and inferred variable may be hard to include in networks reliant on participants identifying 

relevant variables.  

In terms of formulation integration, the inclusion of this kind of inferred material and the 

way it was used to link and explain clinical observations was observed to be a key contributor to the 

clinicians’ formulations having greater explanatory power and a better sense of integration than the 

networks. As noted, the absence of inferred material in the network for participant 103 contributed 

to the limitations of that network in providing insight into the participant’s difficulties. Similarly, for 

participant 102, explanations provided by the clinician in relation to the participant’s overly 

developed sense of responsibility as well as their sense of shame, guilt and defectiveness gave 

helpful insight into the factors which shaped their appraisals of the traumatic event and maintained 

their dysfunctional coping. Without this inferred information, participant 102’s contemporaneous 

network captured the co-occurrence of diagnostic symptoms of PTSD with maladaptive eating 

patterns, but did not go further to explain how this participant’s particular presentation might have 
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developed, what sustained it and so, by extension, what might help to reduce their difficulties, all of 

which was provided by the clinician’s formulation. 

In summary, our findings were that there were substantial differences between clinician- 

and network-derived formulations in terms of the number of formulation elements included, the 

types of information included and the degree to which this information was integrated into a 

cohesive picture of the person’s difficulties. Therefore, according to the definition of complexity 

used in this analysis, the part of the hypothesis stating that network analysis-derived formulations 

will resemble therapist-derived formulations in terms of complexity was not supported.  

Relationships between Elements of the Problem 

Analysis of the relationships between elements of the problem focused on the number of 

relationships within each formulation and the degree of similarity of the relationships between 

variables when two formulations for the same participant were compared.   

Number of Relationships within the Formulation. The number of relationships included in each type 

of formulation are reported in Figure 3.  

Figure 3 

Number of Inter-Symptom Relationships Identified by Type of Formulation 
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 No clear pattern in terms of number of relationships was observed. For participants 101-103 

more relationships were included in the clinician-derived formulation by a small margin. For 

participants 104 and 105 notably more relationships between variables were included in network-

derived formulations. The degree of difference in the number of relationships identified by clinicians 

and networks for participants 104 and 105, particularly in the network of directed symptoms for 

participant 105, suggested other factors may be influencing the results of these particular 

comparisons. One possibility was the use of the relatively loose LASSO regularization in estimation of 

the networks, which may have produced a large number of false positive relationships in the case of 

Participant 105’s directed network. This finding indicated that more accurate estimation of networks 

may be produced by setting gamma on an individual basis for each participant. Criteria by which to 

determine the appropriate level of gamma for a  participant are as yet unclear, although verification 

of the credibility of the network produced using different levels of gamma by comparing it with an 

alternative, such as a clinician’s formulation, may be one method to achieve this.  

Similarity of Connections. In order to establish how far relationships within the clinicians’ and 

network-derived formulations resemble one another, it is important to clarify first the kind of 

relationships between variables included within the two approaches.   

Within the clinicians’ formulations, solid lines connecting variables indicated causal 

relationships between variables, with an arrowhead indicating the direction of causality. 

Explanations were connected to the areas of the formulation to which they applied via dotted lines. 

All variables within pre-determined variable categories, for example, ‘sense of current threat’, were 

inter-linked either by double parallel lines, or by overlapping variable labels; both indicated that 

these grouped variables were considered to have equivalent relationships to all other variables 

within the formulation. All relationships within a clinician’s formulation are considered to be 

hypothetical, though based on clinical observation and assessment.  

Within network formulations, lines connecting two variables, known as ‘edges’, indicated 

partial correlation between those variables; in other words, that those variables had been found to 



143 
 

co-occur within the same window of measurement for a contemporaneous network, or in the case 

of a directed network, that one variable had been found to predict another in consecutive windows 

of measurement, with an arrowhead indicating the direction of effect. Relationships between 

variables in network formulations were based on empirical data. The thickness of the ‘edge’ 

indicated the strength of correlation found between variables.  

Visual analysis of the two formulation approaches indicated significant areas of overlap in 

terms of the relationships between symptoms they depicted, including identifying idiographic 

relationships such as the connection between experiencing symptoms of PTSD and eating in a 

dysfunctional way for participant 102, and between flashbacks and rumination for participant 104. 

However, this comparison also indicated a number of differences in terms of the relationships 

included. As noted previously, the types of variables included within both network- and clinician-

derived formulations were predetermined to some extent by the cognitive model of PTSD. Within 

the clinician-derived formulation, relationships between the key components of the formulation 

(matching triggers, trauma memories, sense of current threat, appraisals and dysfunctional 

behaviours/cognitive strategies) were also pre-determined by the cognitive model, with fixed 

reciprocal causal relationships assumed to exist between all five key components. When clinicians 

added idiographic elements to this model, these additional causal relationships were idiographic, 

reflecting the clinicians’ understanding of that participant’s unique presentation. In contrast, within 

the network model, while variables included were also pre-determined by the cognitive model, 

edges included were always idiographic, being based on what was found in the empirical data. For 

some participants, the inclusion of pre-determined, assumed relationships between some elements 

in the clinician’s formulation may explain differences found between relationships in the network 

and clinician-derived formulations. The contemporaneous networks estimated for participants 103, 

104 and 105 did not show a strong correlation between hypervigilance (Q5) and other diagnostic 

symptoms of PTSD (Q1-4) although this is part of the cognitive model of PTSD and therefore causal 

relationships between hypervigilance/sense of current threat and the other key symptoms of PTSD 
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were included in the clinicians’ formulations for these participants. While it cannot be entirely ruled 

out that the networks failed to identify these relationships, this difference may indicate the network 

formulations being more idiographic and so accurate in their representation of inter-variable 

relationships in this instance, which meant it did not include relationships between hypervigilance 

and other symptoms not supported by the data, despite those being included in the cognitive model. 

It should be noted that the network formulations often did find relationships between key 

components of the diagnostic criteria for PTSD, which overlapped to a large degree with the 

cognitive model, but that the exact ‘constellation’ of symptoms found to co-occur for each 

participant showed individual differences which also supported the idea of the network formulations 

being more accurate and idiographic than clinicians’ formulations in respect of relationships found 

between core components of the cognitive model.  

A further difference between relationships in the clinicians’ and network-derived 

formulations was found in examples of variables identified as important and strongly inter-

connected to other variables via multiple causal links in the clinician’s formulation, but lacking any 

relationships to other variables in either network formulation.  The clinician’s formulation for 

participant 103 identified the participant’s shame, guilt and difficulties with self-soothing as 

important causal drivers of their symptomatology. Therefore, it may have seemed reasonable to 

expect that variables reflecting these feelings and selected by participant 103 for inclusion as 

relevant cognitions would have been found to have multiple connections to other variables, given 

that central nodes within network analyses are highly interconnected. However, the networks for 

participant 103 including variable 7_1 ‘There is something wrong with me as a person’ and variable 

7_3 ‘I will not be able to control my anger and will do something terrible’ were estimated to contain 

no edges at all connecting these variables to others within either the contemporaneous or directed 

network for participant 103. Examination of the raw data confirmed that both variables were 

consistently rated very highly  by the participant for the strength of their belief in them; variable 7_1 

‘There is something wrong with me as a person’ in particular, was almost exclusively given the 
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highest possible rating for strength of belief. These consistently high ratings may indicate ceiling 

effects, where these symptoms’ variance was restricted by an insufficiently broad range of ratings, 

meaning that any co-variance with other variables could not be captured and so relationships 

between these variables and others were not apparent in the network. An alternative explanation is 

that these variables were more stable than other symptoms, and so varied on a different time scale 

than could be captured by the window of measurement used, which again resulted in relationships 

with other variables not being captured. Both possibilities are potential flaws in the network 

approach. Although the ratings given confirmed that both variables were considered meaningful and 

true of them by the participant, the lack of relationships depicted within the network formulation 

suggested they were not significant drivers of symptoms, whereas the clinician’s formulation 

suggested the opposite. This example highlights the specificity of what is identified by relationships 

within the network formulation, which is correlation and co-occurrence within a particular time 

frame, and that this specificity may risk missing the importance of variables which are strongly felt 

by the participant, do not necessarily co-occur with other variables within the interval of 

measurement but are instead consistently present at a high level. These types of variables may 

affect other variables without that effect being registered at all within the parameters set for 

relationships within network formulations, although their significance was identified within the more 

flexible context of clinicians’ formulations, creating an important difference in the relationships 

included.  

Given the differences found in the number and especially the type of relationships included 

in the two formulation approaches, our findings indicated that, despite some overlap, network 

analysis-derived formulations and therapist-derived formulations only partially resembled one 

another in terms of relationships between elements of the problem and that therefore, hypothesis 

one was not supported.  
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Hypothesis 2 

This study aimed to operationalise within a network study the theoretical relationship 

between cognitive and affect variables at the heart of the cognitive model of PTSD (Ehlers & Clark, 

2000).  Hypothesis two stated that there would be a ‘lead-lag’ relationship between cognitive and 

affect variables. By identifying temporal relationships between cognitive and affect variables within 

participants’ temporal networks, we hoped to understand the extent to which this central 

relationship had been detected. Direction of effect between cognitive and affect variables was not 

stated in the hypothesis, as this was an exploratory study and by maximising the number of 

relationships included we hoped not to miss relevant data.  

The cognitive variables for each participant were the three (participants 104 and 105) or four 

(participants 101, 102 and 103) cognitions selected by the participant as most characteristic of them 

from their responses to the PTCI (Foa et al., 1999). The affect variables were the three (participant 

101, 103, 104 and 105) or four (participant 102) affective reactions selected by the participant as 

most characteristic of them from their responses to the RIQ (Clohessy & Ehlers, 1999; Murray, Ehlers 

& Mayou, 2002).  

Analysis of Directed Networks 

The networks of partial directed correlations are depicted for each participant on the right 

side in Figure 2. Within the networks, cognitive variables start with ‘Q7’ and affect variables with 

‘Q8’.   

Findings from the analysis of temporal networks were that no relationships between 

cognitive and affective variables were included in the estimated network for participants 101, 102, 

103 or 104. Four cognitive-affective relationships were included in the temporal network for 

participant 105 and are depicted in Table 12. One was a positive correlation, meaning the second 

variable was predicted to occur in the next window of measurement by the first variable; three were 

negative correlations, meaning that the second variable was predicated not to occur in the next 

window of measurement by the first variable.  
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Table 12 

Cognitive-Affective Variable Relationships within Temporal Networks 

Participant First window of measurement Second window of measurement 

105 

 

 

Q7_2 Thought: I will never be able to feel 
normal emotions again 

Q8_3 Affective response: I detach myself 
from the memories (positive)  

Q7_1 Thought: There is something about 
me that made the event happen 

Q8_3 Affective Response: I detach 
myself from the memories 

(negative) 

Q7_2 Thought: I will never be able to feel 
normal emotions again 

Q8_1 Affective Response: I worry that 
something similar will happen to me or 
my family (negative) 

Q8_3 Affective response: I detach myself 
from the memories 

Q7_3 Thought: People can’t be trusted 

(negative) 

 

Analysis of Contemporaneous Networks 

Directed networks identify only those relationships in which changes in one variable are 

predicted by changes in another variable in the preceding window of measurement. Relationships in 

which changes in one variable do predict another but those changes both occur within the same 

window of measurement appear as partial correlations within the contemporaneous rather than 

directed network as their direction of effect cannot be determined. In order to ensure all possible 

relationships relevant to our hypothesis were considered, we identified the cognitive-affect variable 

relationships within participants’ contemporaneous networks, as well as those within the directed 

network.   

The networks of partial contemporaneous correlations are depicted for each participant on 

the left side of Figure 2. As for the directed networks, cognitive variable labels start with ‘Q7’ and 

affect variables with ‘Q8’.   

Findings were that no cognitive-affect variable relationships were included in the estimated 

networks for participants 102, 103, 104 and 105. Three positive partial correlations between 



148 
 

cognitive and affect variables were included in the contemporaneous network for participant 101 

and are listed in Table 13. 

Table 13 

Cognitive-Affective Variable Correlations within Contemporaneous Networks 

Participant   

101 

 

 

Q7_2 Thought: You can never know who 
will harm you 

Q8_1 Affective Response: I dwell on how 
I used to be before the event 

Q7_4 Thought: I feel isolated and set 
apart from others 

Q8_1 Affective Response: I dwell on how 
I used to be before the event 

Q7_4 Thought: I feel isolated and set 
apart from others 

Q8_2 Affective Response: I dwell on 
what other people have done to me 

 
Analysis of Perceived Relationships  

Ahead of data collection, participants and clinicians had been asked to note any inter-

symptom relationships they perceived to exist between symptoms included in the participant’s 

personalised survey. The degree of correspondence between relationships between cognitive and 

affect variables perceived by participants and clinicians and those estimated within the 

contemporaneous and directed networks is reported in Figure 4. Numbers indicate the number of 

relationships for which there was agreement.  
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Figure 4 

Correspondence between Participant and Clinician Perceptions of Cognitive and Affective Symptom 

Relationships and Networks 
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Our findings were that there was a notable difference between the relationships between 

specific cognitive and affect variables perceived to exist by the participant and clinician and those 

included in either the contemporaneous or directed networks. Out of a total of 35 relationships, only 

five (14.29%) showed agreement between participant or clinician perception and what was found by 

either network. Overall, 17 (48.57%) of the relationships noted were perceived by both the 

participant and clinician but not included in either network.  For participants 102, 103 and 104 no 

cognitive-affect relationships were included in either the estimated contemporaneous or directed 

network, although relationships between variables were perceived by the participant and/or 

clinician.  

In conclusion, our findings in relation to hypothesis two were that we were unable to find 

sufficient data in support of the hypothesis. Four ‘lead-lag’ relationships were included in the 

directed network for participant 105, but, as no similar relationships were included for other 

participants, this was not adequate evidence and the hypothesis could not be supported. 

However, our further analysis identified three relationships between cognitive and affect 

variables in the contemporaneous network for participant 101, as well as a clear difference between 

the number of cognitive-affect variable relationships perceived to exist by both participants and 

clinicians and yet not included in either network. These additional findings raised the possibility that 

these findings were produced as a result of the methodology used to model relationships within the 

contemporaneous and directed networks being, as yet, insufficiently sensitive to detect all relevant 

relationships. If this is the case, these findings cannot be considered conclusive in terms of the 

operationalisation of the cognitive-affect variable relationships within the cognitive model of PTSD, 

although they have implications for our understanding of the limitations of the network models we 

used in terms of capturing symptom relationships fully.  
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Discussion 

The network approach to psychopathology allows researchers to use data gathered by an 

individual during the course of their daily life to verify relationships between symptoms which are 

hypothesized to be maintaining their mental health difficulties. In this study we aimed to use this 

approach to explore relationships between cognitive and affective symptoms within PTSD, an 

interaction considered key to symptom maintenance according to the cognitive model of PTSD. We 

also compared the understanding of a participant’s experience of PTSD  gained from network 

analysis with that obtained through clinical formulation, an existing approach to developing this kind 

of insight. The hypotheses considered were:  

Hypothesis 1: Network analysis-derived formulations will resemble therapist-derived formulations in 

terms of complexity and relationship between elements of the problem.  

Hypothesis 2: There will be a ‘lead-lag’ relationship between changes in cognitive and affect 

variables. 

Our findings in relation to our first hypothesis were that the network analysis-derived 

formulations did not resemble the therapist-derived formulations in terms of complexity nor in 

terms of the relationships between elements of the problem. Network-derived formulations 

included fewer formulation elements, a narrower range of information and were less integrated, so 

provided a less complete explanation of symptoms than clinician-derived formulations. No clear 

pattern in terms of the number of relationships was identified, although this may have been partly 

due to imprecise regularization leading to the inclusion of false positive relationships within one 

participant’s directed network. Relationships within the two approaches overlapped significantly in 

terms of many symptom connections, but differed in the important respect that all relationships 

within the network analysis-derived formulations were idiographic and based on that participant’s 

data, whereas relationships between pre-determined elements of the clinicians’ formulations were 

not clearly established as necessarily true of that participant, rather than being dictated by the 

cognitive model. This meant that the only clearly idiographic relationships within the clinicians’ 
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formulations were those adding personalised information to the formulation.  Relationships within 

network analysis-derived formulations were also limited to showing co-occurrence of symptoms 

within a window of measurement (contemporaneous networks) or a predictive relationship between 

them (directed networks) which meant they failed to include relationships between symptoms 

which did not fit these criteria, excluding in some cases the influence of symptoms rated as 

important by the participant and noted as central to the clinicians’ formulations.  

Our second hypothesis regarding a lead-lag relationship between changes in cognitive and 

affective variables was also not upheld. Although we found four direct relationships between 

cognitive and affective variables in the estimated directed networks, this was insufficient evidence 

to support the hypothesis. Evaluation of the contemporaneous networks, in which we found further 

relationships between cognitive and affective variables, as well as examination of perceived 

relationships between cognitive and affective variables, which indicated that cognitive-affective 

variable relationships were perceived to exist more frequently than had been estimated in the 

networks, suggested that these findings may reveal the limitations of our estimated networks rather 

than being an accurate reflection of symptom interactions.  

A number of factors limited our findings for the first hypothesis. While both the clinician-

derived and network analysis-derived formulations were based on the cognitive model of PTSD, and 

so included pre-determined elements taken from that model, overall the network-derived 

formulation was more constrained than the clinician-derived formulation. Network formulations 

were limited in their explanatory power not only by the number and type of variables it was possible 

to include, but also by those variables being limited to choices from standardised scales. These limits 

arose primarily out of concern to ensure valid measurement of constructs, which implied the use of 

properly validated variables such as those from standardised scales, and the use of a minimum of 

three variables to maximise the likelihood of properly capturing each different parts of the 

formulation, for example, the inclusion of three separate cognitions. However, the combination of 

these requirements with limits on the total number of variables it was possible to include, due to the 
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need to manage the burden on respondents, resulted in the network-derived formulations being 

both less idiographic and less comprehensive in their explanation of symptoms than the clinician-

derived formulations. 

It is important to note that variability in our results, for example, in the number of elements 

included within clinician-derived formulations, and specifically the bi-modal distribution found when 

means for the number of elements included in the formulations for participants 101-103 and 104-

105 were calculated separately, indicate that individual clinician factors were also likely to have 

influenced our findings. Using five different therapists to produce the clinician-derived formulations 

meant that individual clinician differences were not controlled for, and it was not possible to identify 

potential confounding variables. The variation in clinical experience between therapists participating 

in the study may have been one possible influence on findings, although it not the case that 

formulations 101-103, which included the greatest number of elements, were produced by the three 

most experienced therapists. Therefore, other individual factors relating to the clinicians may also 

have been important. Whatever these factors were, and while, in terms of our analysis of the 

number of formulation elements included, the variability between formulations did not change our 

overall conclusion, it is clear that these findings must be viewed with some caution given the likely 

influence of individual factors on aspects of formulation under consideration, as well as the small 

sample size.  

Some of the differences found between the two formulation approaches may be reduced by 

maximising personalisation through the use of idiographic, rather than standardised variables, which 

appears justifiable given the use of wholly idiographic information in comparable clinician-derived 

formulations. If this were to be done, care would have to be taken to ensure that variables mapped 

independent factors rather than aspects of the same latent construct, which could lead to 

misleading correlations between variables which were in fact just different descriptions of the same 

symptom (Birkeland et al., 2020). Variables could also be selected which reflected inferred 

information to a greater degree, potentially by combining clinician and participant perspectives on 
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the variables to include, as proposed in previous studies (Epskamp et al., 2018; Piccirillo & 

Rodebaugh, 2019). However, some differences identified by our research appeared to arise from 

fundamental dissimilarities in the approaches which may be more difficult to resolve. The scope of 

network-derived formulations is likely always to be more focused than clinician-derived 

formulations, due to restriction, as noted, on the number of included variables arising from natural 

limits due to the burden of data collection. In terms of the relationships identified, if the failure of 

network-derived formulations to include the influence of variables which do not co-vary with others 

(for example, difficulty with anger management for participant 103) is due to ceiling effects in the 

rating scales used, this may be overcome by adjusting the relevant scales. However, if lack of co-

variance within a chosen window of measurement between a variable of interest and other variables 

included occurs because it is more stable than other variables, or because its effects unfold on a 

different time scale, an issue with network-derived formulations previously identified (Robinaugh et 

al., 2020), then any network whose edges are estimated based on co-occurrence of symptoms is 

unlikely to capture this variable’s influence, even when, as for participant 103, it is rated as 

significant by both the participant and clinician.  

In contrast, however, network analysis-derived formulation offered incremental validity over 

clinical formulation in one respect, by including only empirically based idiographic inter-variable 

relationships, rather than a mix of idiographic and pre-determined relationships which had not been 

validated for that particular participant. This difference could be applied within clinical settings to 

identify symptom interactions precisely. Previous studies have suggested that network analysis and 

clinical formulation could provide complementary insights into psychological difficulties, for example 

in creating a personalised intervention plan based on the symptoms found to be most important to a 

client struggling with depression and social anxiety (David et al., 2018). Our findings offer support for 

this case, despite a previous comparative study (Schumacher et al., 2021) which contrasted 

estimated networks of trauma symptoms based on clinicians’ perceptions and empirical data from 

refugee youth participants, and interpreted a weak association between the structures of the two 
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networks as indicating potential lesser clinical validity of the empirical network, despite good 

agreement of more than 60% on the presence/absence of edges. While we also found differences 

between clinical and network-derived formulations, these appeared more associated with 

methodological strengths and limitations of the two approaches than attributable specifically to a 

lack of clinical validity in the network analysis. Overall, therefore, our findings supported the 

potential clinical use of network approaches, in agreement with the argument that techniques such 

as network analysis, which aim to formalise case conceptualisation, help to bridge the gap between 

clinical practice and mental health research and foster more scientific practices in tailoring 

treatment by requiring clinicians to be more rigorous, especially in specifying relations within their 

formulations (Burger et al., 2020).  

The fact that we did not obtain sufficient support for hypothesis two, finding only four 

examples of a cognitive variable predicting an affective response variable, or vice versa, in the 

estimated directed networks, may be attributable to the use of insufficiently idiographic variables. 

Earlier researchers noted that “any systematic comparison between theory-implied and empirical 

data models would require that variables used in data collection either directly map onto 

components in the theory, or that they can be precisely derived from those components” (Burger et 

al., 2020, p. 12). By using variables derived from standardised measures we are likely to have limited 

the ability of our study to capture the most salient thoughts and feelings for each of our participants, 

thereby reducing the capacity of our estimated network to include the key interactions hypothesised 

to drive their symptoms, according to the cognitive model of PTSD (Ehlers & Clark, 2000). As a result 

our study was unable to contribute to understanding of this specific interaction, although it did 

function as a proof-of-principle study in terms of the potential of network analysis to elucidate these 

kinds of interactions.  

In this study we had attempted to build on the findings of previous research, which 

established that network analysis could provide insight into the operation of cognitions and 

emotions within PTSD. A systematic review of studies using the network approach to PTSD 
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(Birkeland et al., 2020) confirmed the importance of cognitions and emotions, identifying ‘recurrent 

thoughts of trauma’ and ‘persistent negative emotional state’ as repeatedly among the top three 

most central symptoms within the studies analysed. Greene and colleagues’ (2018) network study of 

PTSD symptoms identified a feedback loop in the directed network between negative beliefs, which 

predicted avoidance of thoughts, which then predicted negative emotions. A follow-up study based 

on the same data (Greene et al., 2020) investigated temporal relationships further, testing the 

hypothesis that negative emotions predicted PTSD symptom clusters but finding the reverse, that 

PTSD symptom clusters predicted negative emotions.  Limits on the number of included variables 

precluded analysis of negative cognitions as an independent variable in this study, and instead they 

were grouped with emotions in the PTSD symptom cluster ‘negative alterations in cognitions and 

mood’ (NACM).  Within the directed network, the NACM cluster was predicted by fear and sadness 

and predicted the negative emotions sadness and loneliness. As both studies by Greene and 

colleagues were conducted peri-traumatically with participants who did not all have diagnoses of 

PTSD, our study was potentially more relevant to developing understanding of cognitive-affective 

symptom interactions within a clinical population. Although our limited findings were insufficient to 

support our hypothesis, the study had value in extending insight into how network analysis might be 

applied to uncover symptom interactions for these participants, with the shortcomings we identified 

in terms of the required precision of variables an area for consideration in future network analyses.   

Furthermore, our findings suggested that achieving the exactness of fit between symptoms 

and variables necessary for network analysis to offer a better operationalisation of cognitive theory 

would require not only more precisely tailored variables, but also a more appropriate time lag in the 

directed network. The additional relationships between cognitive-affective variable pairs found in 

the contemporaneous network, as well as the high number of relationships between cognitive and 

affective variables perceived by clinicians and participants but not found in either network, suggest 

that the time lag chosen, as well as the variables used, may not have been optimised to retrieve all 

meaningful relationships. The selection of a time lag is difficult, especially when the speed of 
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variable interaction is unknown. Wichers et al. (2015) claimed that micro-level interactions such as 

those between affective states have an important role in mental health difficulties, and noted the 

highly labile nature of variables such as emotions and cognitions, which may make capturing these 

interactions difficult. Studies using quite different time intervals (90 minutes in Wichers et al., 2014; 

12-15 hours in Greene et al., 2018) have succeeded in capturing symptom interactions at the level of 

emotions, providing evidence that this type of study is possible. However, our findings, together 

with these earlier studies, imply that it remains challenging to determine appropriate time intervals 

within network analysis, and we have been unable to find evidence so far of any general rule to 

apply to this, other than assessment of the idiographic presentation of the individual taking part, and 

consideration of the purpose of the research.  

Limitations 

Limitations of this study included first, the small sample of participants. While each 

participant completed a minimum of 59 data points and their individual results were considered 

sufficiently robust for analysis, the small number of participants means that findings cannot be 

extrapolated more widely. Second, our sample was highly likely to be subject to selection bias as it 

was limited to those who were both diagnosed with PTSD and able to complete data collection 

multiple times daily. The demands of data collection prevented some potential participants from 

taking part, indicating that this study, and potentially others with similarly demanding recruitment 

criteria, are likely to be biased in favour of the select group of digitally literate individuals who are 

not significantly debilitated by their symptoms and able to tolerate reporting on them multiple times 

daily. The reliance on participants to choose variables for inclusion may have led to less aversive 

variables being included, as well as variables into which the participants had insight, which may have 

left out relevant but upsetting symptoms. Our reliance on participants to complete data collection 

independently, despite discussion of variables and guidance regarding how to interpret them, may 

still have led to idiosyncratic interpretation of questions ‘in the moment’ (as noted in Chun, 2016). 

Our network analysis assumed stationarity of data, and while all our participants were mid-way 
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through therapy and data collection took place over a short period of two weeks, we cannot assume 

that symptoms were consistent over this period. In fact, participant 105 noted that they found the 

process of frequent reflection on their symptoms rather therapeutic and it was noted that their PCL-

5 score declined from 66 to 47 over the course of data collection, while still remaining above cut-off 

for diagnosis of PTSD. Each participant’s data also included a small proportion of missing data, which 

is typical in network studies. We made the assumption that all missing data was missing completely 

at random (MCAR) which was not confirmed, and may have had some effect on findings if incorrect. 

A particular limitation of the findings in relation to hypothesis one was that every participant 

in the study had a different therapist for pragmatic reasons. This meant that the influence on 

formulations provided of individual differences between those therapists, including their differing 

levels of experience, was not controlled. Research has indicated that therapist experience, in 

particular, affects formulation, with more experienced therapists having been found to produce 

formulations that are more parsimonious, internally consistent and contained fewer errors (Dudley 

et al., 2015). While these were not the specific attributes examined in this study, and our 

comparison was between clinician-derived and network-derived formulations as a whole, rather 

than between individual clinician-derived formulations, the potential influence of this factor on the 

complexity and relationships included within the clinicians’ formulations, and so the results of this 

comparison, should be acknowledged.  

This study had a number of strengths in being a proof of principle study which piloted a 

method of investigating dynamic symptom interactions, as well as a test of an approach to 

comparing clinician-derived and network-derived formulations. It was a pragmatic study, using data 

obtained from participants across multiple NHS Trusts, who were receiving treatment for PTSD in 

real clinical settings throughout the course of the research, which gave the data high ecological 

validity. As a novel study, the method of synthesizing results had to be developed by the researcher 

and supervisor, with findings based largely on the researcher’s interpretation. Efforts were made to 

base this synthesis on clear and transparently described criteria, with term definitions taken from 
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relevant research literature. The process was also clearly described in order to allow replicability. A 

further strength of this approach was that it could be tailored specifically to the requirements of our 

study. However, the rather subjective nature of some elements of the analysis, especially the 

analysis of complexity, does raise questions in relation to study objectivity and replicability. It is 

recommended that future studies are conducted to verify this study’s findings, with more than one 

researcher producing comparisons of formulation approaches, the degree of correspondence 

between those comparisons determined and the different findings synthesized, in order to address 

these issues. In this way, future studies’ findings may be more conclusively established to be 

objective and robust.  

Implications 

The findings of this study have multiple clinical and scientific implications. Our findings imply 

that network-derived formulations have potential value within clinical settings as an additional 

source of insight into a client’s difficulties. Network analysis was found to offer specific insight into 

the idiographic relationships between a client’s particular symptoms using a client’s own empirical 

data to document these interactions, information which could not be obtained through clinical 

formulation. The utility of network analysis-derived formulations’ basis in empirical data has been 

demonstrated previously (Kroeze et al., 2017) when evidence from network analysis of an individual 

client’s difficulties was employed in clinical practice to explore their symptom interactions with the 

client and inform discussion about suitable treatment. However, previous studies have also noted 

that the findings of network analysis are not sufficient in themselves to guide decisions about 

treatment interventions (Greene et al., 2020). Our study supported this conclusion by confirming 

network analysis-derived formulations’ relative sparseness and lack of explanatory power compared 

with clinicians’ formulations, suggesting that it may be better used for focused exploration of 

specific hypotheses originated in clinical formulations, as has also been proposed by previous 

researchers in network analysis (David et al., 2018; Robinaugh et al., 2019). Questions remain about 

the appropriate clinical application of network analysis, including the most appropriate stage of 
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treatment at which to consider it and the reasonable duration of data collection during treatment 

(Epskamp et al., 2018); although a two-week data collection mid-treatment was reasonably well 

tolerated by our participants, they constitute too small a sample from which to draw firm 

conclusions in respect of these questions.  

The scientific implications of this study relate to both hypotheses tested. First, despite the 

limited findings of our network analysis of interactions between cognitive and affective variables, 

this study confirmed that network analysis is an appropriate method through which to investigate 

these relationships; it functioned as a successful proof-of-principle in terms of using this approach. 

The limitations of what we found have implications for the conduct of future network studies 

evaluating these kinds of symptom-level interactions.  

Network researchers have acknowledged the challenge of identifying the most appropriate 

intervals of measurement for network analyses (Epskamp et al., 2018) and this was also a question 

raised by our evaluation of interactions between cognitive and affective variables. Although earlier 

studies (Greene et al., 2018; Greene et al., 2020) had documented symptom-level interactions using 

a 12-16 hour window of measurement, we were able to identify only a very small number of 

cognitive-affective variable interactions within our directed network using a three hour window, 

although more were found in the contemporaneous network. Differences between the studies in 

terms of participants, contexts and variables used may explain these different findings in part, in 

addition to the different window of measurement. Nonetheless our limited findings draw attention 

again to the question of how best to identify appropriate intervals of measurements for network 

studies, where this key decision is required be made in advance of data collection and is also 

determined by practical considerations such as limitations arising from not creating an 

unmanageable burden of data collection. While our findings, together with those of previous 

studies, suggest that these decisions may be best determined on a case-by-case basis, questions 

remain over whether any particular principles or considerations may still be useful in guiding this 

assessment.  
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The implication of our conclusion that the network analysis of cognitive-affective variable 

interactions may have been limited by our use of standardised variables is that researchers 

undertaking these types of studies should prioritise ensuring that variables measured are the most 

salient possible for their participants over using pre-existing validated measures. While we wanted 

to ensure that the variables we used had been established as valid, this appears to have inhibited 

the capacity of our study to examine the central interactions we wished to study.  

In terms of the comparison of network analysis-derived and clinician-derived formulations, 

this study confirmed previous observations that the assumptions made when both 

contemporaneous and directed networks are estimated risk leaving out important aspects of a 

participant’s presentation (Robinaugh et al., 2020). Examples of these assumptions include the idea 

that variables within a psychopathological network vary in a way that is clearly positive or negative 

and symmetrical (for example, that they clearly exacerbate or inhibit one another, rather than have 

a slight moderating effect, and that this effect is equal in both directions) or that symptoms present 

in a uniform way, rather than being dimensional (although Borsboom (2008) has challenged the idea 

of dimensional symptoms). In this study contemporaneous networks were estimated by analysing 

co-variance within our window of measurement, which was three hours. As a result, our networks 

reflected the pattern of relationships found under this condition but potentially excluded 

relationships which unfolded over a longer time frame. Further consideration of how to reflect the 

contribution of variables whose effects may unfold over a different time scale to other relevant 

variables, but whose exclusion from networks weakens those networks capacity to paint a complete 

picture of symptom interactions is recommended. 

Conclusion 

This study considered two hypotheses; that network-analysis derived and clinician-derived 

formulations resembled one another in terms of complexity and relationships between elements of 

the problem and whether a ‘lead-lag’ relationship existed between cognitive and affect variables for 

participants diagnosed with PTSD. Our findings did not uphold either hypothesis, although the study 
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demonstrated that network analysis was a reasonable approach through which to consider these 

questions as well as identifying ways in which future studies may refine the approach used in order 

to achieve more definitive results.  

Further, the study established that network analysis had potential to offer useful clinical 

information not possible to obtain through clinical formulation, specifically by using participant’s 

own empirical data to confirm the idiographic relationships between their symptoms. Our study also 

suggested ways in which clinical insight may be used to develop network analysis by guiding 

definition of the idiographic symptoms to include.  

Finally, the study clarified some limitations of network analysis that may benefit from 

further theoretical consideration. In particular, the study highlighted the question of how to 

incorporate within networks those symptoms which do not vary in tandem with other symptoms, 

meaning their relationships and influence are hard to evaluate within the constraints of current 

network analytical protocols.  

Further Research Recommendations  

Research to develop the findings of this study should include a follow-up study to evaluate 

cognitive-affective variable relationships within PTSD using more personalised variables, in order to 

further evaluate this aspect of the cognitive model of PTSD. 

We observed that self-blame, shame and guilt were often symptoms noted by clinicians to 

maintain client difficulties, but not included in our network analyses. Blame of self or others was 

noted by Greene et al. (2018) as having a mediating role in the relationship between negative 

emotions and negative beliefs. A network analysis considering interactions between blame and 

these variables for participants who experience this may provide useful insights into the potential 

contribution of blame to PTSD symptom maintenance.  

Finally, our findings that network analysis could be applied clinically as a means of validating 

hypothesized symptom relationships  should be further tested. Wichers et al. (2017) has 

recommended that randomised controlled trials to evaluate whether insights into a patient’s 
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network dynamics can significantly improve clinical decision making and patient outcomes should be 

commissioned, and we support this recommendation. Given the burden of data collection on 

participants, establishing that network analysis can offer sufficient benefit to clients in relation to 

the effort required is an important consideration in understanding its potential for use in clinical 

practice.  
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Integration, Impact and Dissemination 

Integration                     

The overall objective of this thesis was to contribute to current thinking about what a good 

understanding of an individual’s psychological difficulties should be like and how this might be 

achieved. The central question bringing the two studies together could be framed as ‘How best can 

we capture and measure an individual’s difficulties in a formulation that both includes the richness 

of their experience and is justifiable in empirical terms?’ Both the systematic review and empirical 

study examined methods of developing this kind of understanding and evaluated them critically. The 

systematic review considered criteria used to assess formulation, focusing principally on the use of 

reliability and validity as measures by which to evaluate cognitive formulations, examining the 

adequacy of these and considering the degree to which quality assessment might improve on or 

supplement them. The empirical study compared the relatively new approach of network analysis-

derived formulation with cognitive formulation for post-traumatic stress disorder (PTSD), again in 

order to understand their relative merits and limits. The empirical study also examined whether it 

was possible to identify cognitive-affective interactions through network analysis, in particular the 

cognitive-affective interactions considered central to the cognitive model of PTSD; a question not 

only interesting in its own terms, but which also shed light on the capabilities and limits of this 

approach in terms of understanding individual psychopathology. The systematic review and 

empirical paper were not dependent on one another’s conclusions but rather linked thematically. 

As a core competency for clinical psychologists, formulation is a central part of clinical 

practice (HCPC, 2015). Psychologists are required to evaluate their practice systematically (HCPC, 

2015) and yet formulation evaluation is complicated by a lack of clarity regarding suitable evaluation 

criteria. While formulation is understood to combine knowledge of scientific research with clinical 

expertise tailoring this knowledge to a particular client, formulations nonetheless rely on individual 

psychologists’ interpretation of the source information. Acknowledging this potential for subjectivity 

and error, within cognitive therapy it is stressed that formulations are hypotheses, and should be 
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viewed as tentative (Leahy & Beck, 1996; Persons, 1989). Even so, it is perhaps unsurprising that 

within the context of the ‘scientist-practitioner’ model of psychology, criteria such as reliability and 

validity, which are usually applied to psychometric measures and link to notions of scientific 

objectivity and integrity, have been applied to the assessment of formulation. The use of these 

criteria suggests a concern that the idiographic nature of formulation means it is somehow 

insufficiently ‘scientific’ and empirically grounded, an anxiety which researchers have tried to 

address by confirming that formulations meet these standards.  

My review of studies evaluating the degree to which formulation could be considered 

reliable and valid highlighted how far these concepts were helpful in terms of assessing formulation. 

Overall, reliability was found not to be an especially useful criterion for evaluating formulation. Two 

formulations could, quite reasonably, differ when they focused on different aspects of a client’s 

presentation, and yet both be helpful in determining appropriate treatment. Attempts to assess 

validity were varied in approach although validity was frequently evaluated using indirect measures 

only, which complicated assessment of its utility. However, some studies, especially those of 

Mumma and colleagues (Mumma, 2004; Mumma & Mooney, 2007; Mumma & Fluck, 2016) 

successfully assessed validity directly using a method which was both collaborative between client 

and clinician and also made use of the client’s own personal data to confirm the hypotheses tested. 

This provided helpful insights however, as a gauge of how well a formulation meets its aims, validity 

was less comprehensive than measures of formulation quality also evaluated in the systematic 

review (see Eells et al., 1998; Kuyken et al., 2005; Haarhoff et al., 2011). These tools attempted to 

draw together knowledge about formulation to present an objective view of its necessary 

components, not only in terms of content categories, but also qualitative aspects, for example, 

complexity, degree of inference and precision of language (Eells et al., 1998). While the exact criteria 

included varied between different quality assessment tools, both content and qualitative aspects of 

formulation were included in every quality assessment measure in this review. This suggested a 

degree of consensus regarding the importance to a ‘good’ formulation both of observed symptoms, 
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and the degree to which that formulation synthesized those observations to explain and give 

meaning to them. While the development of these tools is an alternative to the psychometric model 

of formulation evaluation represented by reliability and validity assessment, their core aim remained 

to produce objective standards against which formulation can be usefully evaluated.  

Rather than examining assessment criteria, my empirical study focused on methods, 

comparing the kind of understanding of the difficulties experienced by someone with PTSD 

produced by a network-analysis derived formulation with that of a therapist-derived formulation. 

Given that a network analysis-derived formulation is driven by personalised data collected from the 

participant, this comparison may to some extent also be said to have operationalised questions 

brought up by the systematic review concerning whether a potentially less subjective, data-driven 

approach to formulation might produce better or different insight to a clinician. The comparison 

suggested that overall, clinician-derived formulations provided a broader range of information and 

synthesized this more effectively into an explanation of the participant’s difficulties than the 

network-derived formulation. However, the finding that the network-derived formulation was more 

precise and idiographic in terms of the relationships between elements of the formulation depicted, 

suggested that being founded on data allowed it to distinguish those relationships which were really 

relevant to that individual, rather than include all possible connections, despite the fact that both 

approaches to formulation were based on the same cognitive model of PTSD.  While limitations in 

terms of the scope of network analysis-derived formulations compared to clinician-derived 

formulations may be difficult to overcome, our findings suggest that using more personalised 

variables had potential to improve the value of the insights offered by network analysis.  

The final part of the study, which was the analysis of whether a ‘lead-lag’ relationship could 

be identified within the contemporaneous and temporal networks produced following data 

collection from clients with a diagnosis of PTSD, stood slightly separately to the other parts of this 

thesis. However, it connected thematically in helping demarcate what was possible in terms of 

understanding symptom interactions within this type of approach. The capacity of network analysis 
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not only to validate relationships between symptoms, but also to identify when one symptom 

predicts another, expands the scope of information available to clinicians in developing their 

understanding of client difficulties.  

In terms of the larger theme of this thesis, the findings of the empirical study made the case 

that both clinician-derived formulations and network-derived formulations have different qualities, 

all of which may contribute to a good understanding of difficulties. This raises the question of 

whether any single approach to formulation can capture all of the information which may be helpful 

and relevant to clinical practice. In conclusion, the formulation types may be viewed as 

complementary, operating at different levels of analysis (Persons & Tompkins, 2007). How far a 

formulation is perceived to be ‘good’ is likely to depend at least in part on its parameters and 

purpose, suggesting formulation evaluation should reflect those dimensions. Network analysis may 

not be the best method with which to draw out the meaning of symptoms, but could be used to 

direct treatment in different ways, such as identifying precisely a developing dysfunctional 

interaction. 

Reflections on Research Process 

Systematic Review 

The process of completing this thesis has not been smooth. Due to a combination of difficult 

personal circumstances and the advent of a pandemic I had to extend my doctorate and change the 

topic of my empirical study several times, both of which affected this thesis.  

Uncertainty over the final topic of my empirical paper, which changed following me having to extend 

my doctorate, contributed to the decision to focus on reliability and validity;  it was felt that there 

was sufficient research into these concepts in relation to formulation to justify a systematic review, 

and that this review would complement any of the options considered for my empirical paper.  

However, while conducting scoping searches, I identified recently conducted systematic reviews 

which covered very similar ground to my original plan (Easden & Kazantzis, 2018; Flinn et al., 2015). 

What was clear after reading these reviews was that, while they contained useful insights, they left 
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room for further interrogation of the definitions of reliability and validity used in the studies 

reviewed. I felt there was also the opportunity to include reflection on developments in assessment 

of formulation quality, which I perceived to be highly relevant as a further attempt to apply 

objective, standardised criteria to formulation. What was challenging when I conducted the review 

was that there was insufficient reporting of raw formulations within the clinical papers to allow 

independent evaluation of formulation quality and so testing of the quality criteria for formulation 

we had devised. This limited the conclusions I was able to draw regarding the degree to which these 

criteria might be useful. Nonetheless the completion of the systematic review was an interesting 

exercise in terms of thinking through criteria for formulation evaluation and also led to further 

reflections.  

Assessing the ways in which reliability and validity were defined in the context of conducting 

the systematic review, and discovering the degree to which these definitions were often partisan, 

also allowed me insight into the ways in which all researchers, no matter how much we strive for 

objectivity, are prey to our own biases and personal interests. While this is understandable, it led me 

to consider again the effect this may have on research, and the need consistently to interrogate the 

terms in which research is defined and conducted whenever I review or conduct research in future.  

Empirical Study 

While my empirical study was always intended to be small in scale, I encountered significant 

difficulties with recruitment which meant that by my original submission deadline I had managed to 

recruit only two participants after having approached seven NHS services, and gained NHS ethical 

approval for four. This necessitated a six month extension. It had been clear that the decision to 

continue to pursue a project involving NHS services and clinicians in the middle of the Covid-19 

pandemic, during which services were often reduced in scope and under extreme pressure, as well 

as seeking participants with active symptoms of PTSD to carry out multiple surveys daily, meant that 

recruitment would not be easy. The resulting small sample may have limited the findings of our 

study, given that lack of power is understood to reduce the capacity to identify correlations within 
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networks (Epskamp, 2018). In order to be able to compute networks we required a minimum 

number of data points which meant we asked participants to complete measures five times a day for 

two weeks. I had piloted the study personally and found data collection intense. The demands of this 

schedule on clients diagnosed with PTSD in the severe range was significant and may have 

contributed to difficulties with recruitment as well as missing or inaccurate data, affecting our 

findings. My reflection, which arose from this experience, that it was important to balance the 

demands of network analysis with better understanding of its benefits to clients in terms of clinical 

outcomes was included in the further research section of the empirical study.  

Impact 

Limitations identified in both the systematic review and empirical study mean that the 

conclusions drawn from this thesis are tentative, but nonetheless potentially useful in shaping the 

approach of future research and clinical practice.  

Impact on Future Research 

Systematic Review. The systematic review highlighted an important concern for clinical 

psychologists, which is the lack of appropriate, objective criteria by which to evaluate their 

formulations. Given the requirement to endeavour that practice is empirically-based (HCPC, 2015) it 

is hoped that this study will direct attention to the need to develop these criteria. The review found 

that, although there has been significant research focus on evaluation of reliability and validity as 

criteria for formulation evaluation (e.g. Kuyken et al., 2005; Mumma & Fluck, 2016), quality 

assessment may represent a more comprehensive and objective standard. This adds weight to 

arguments for further research into formulation quality, specifically into whether criteria included in 

existing tools of quality assessment such as the CFCCM (Eells et al., 1998) or the quality assessment 

tool used in our study have clinical utility. Further research in this area may also be guided by the 

insight from this review that previous studies adopted ‘expert’ views as measures of formulation 

reliability (e.g. Haarhoff et al., 2011), contrary to the ethos of cognitive formulation which 

emphasizes collaboration.  This confirms the need for future research in this area to scrutinize the 
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objectivity of assessment criteria. Finally, it is hoped that by contributing to understanding of ways in 

which formulation may be evaluated, the review may thereby contribute, albeit in a limited way, to 

the larger aim of understanding the aspects of ‘good’ formulations most critical to making them 

clinically useful.  

Empirical Study. As far as we could determine, the empirical paper was the first study to 

estimate contemporaneous and temporal networks for participants with a confirmed diagnosis of 

PTSD. As such, the networks produced are of interest to researchers engaged in the fields of both 

network analysis and PTSD and it is hoped will encourage similar studies. A couple of specific areas 

are especially noteworthy in terms of impact on future research. First, the challenges of capturing 

fast-changing internal phenomena such as emotions using temporal networks noted in previous 

research (Greene et al., 2020) was confirmed. Previous studies (Wichers, 2014) have used time-

sampling as frequent as every 90 minutes to capture changes in variables relating to emotional state, 

while others have captured variable interactions using a window of measurement as long as 12-15 

hours (Greene et al., 2018). Our study used a three hour interval and succeeded in capturing a 

limited number of temporal relationships between cognitive and affect variables, although too few 

to draw robust conclusions. Our finding in terms of the effect of using variables in the network 

analysis drawn from standardised measures, rather using idiographic variables, is also useful for 

future studies, suggesting that using personalised variables is important to capturing key symptom 

interactions. While our attempt to operationalise cognitive theory regarding cognitive-affective 

variable interactions within PTSD was of limited success, the study functioned as a proof-of-principle 

and it is hoped that future research will be able to utilise our findings to produce a more successful 

and sufficiently powered operationalisation of this theory using network analysis, as proposed in 

Robinaugh (2020). Burger et al. (2020) also emphasized the need for research to formalize 

idiographic theories, arguing that research using the opportunities inherent in the network approach 

to develop broader theoretical understanding had advantages for both clinical practice and mental 

health research, potentially bridging the scientist-practitioner gap.  
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Community and Clinical Impact 

Systematic Review. It is hoped that the findings of my systematic review in relation to the 

potential value of quality assessment of formulation may have clinical utility for psychologists who 

wish to evaluate their formulations. While more research is needed to confirm the most appropriate 

criteria within quality assessment, the systematic review may also be useful in drawing attention to 

the need for clinicians using formulation to be accountable for the methods they use and ensure 

they meet appropriate standards. Given the importance of formulation within clinical psychology 

previously noted, it is hoped that these findings will encourage greater scrutiny of formulation 

practice, as well as offering means by which formulation can be assessed, thereby ensuring 

formulations used within clinical practice are of a standard most likely to benefit clients.  

Empirical Study. One important community impact of the empirical project may be on the 

participants of this study, as I intend to share their network maps with them and their clinicians. It is 

hoped that this information may offer helpful insight as they continue in therapy, as has been found 

in previous research in which feedback from network analysis has been shared (Kroeze et al., 2017). 

Both clients’ and clinicians’ reflections on this experience will be monitored.  

Participant 105 shared the reflection that they had found the data collection process helpful, 

as they had experienced the symptom monitoring as something that allowed them to reflect on and 

vent their feelings. Examination of this participant’s PCL-5 scores showed a notable decrease over 

the course of data collection (from 66 to 47), although they still met diagnostic criteria for PTSD at 

the end of data collection. While numerous factors may have contributed to this change over the 

course of this participant’s engagement in this study, and this sample consisted of a single 

participant, it may be useful in future studies to monitor whether there is a subset of people who 

receive a therapeutic effect from symptom monitoring conducted even in this intense way, for 

consideration as part of the clinical application of network analysis.  

This research is still in its infancy in terms of contributing to theoretical understanding of 

PTSD. However, as an early attempt to map symptom interactions over time within PTSD, it is hoped 
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that this project will contribute to developing understating of these relationships and that that 

knowledge will be of benefit not only to research but also to the treatment of PTSD by increasing the 

range of tools available to clinicians to understand their clients’ experiences and offering clients and 

clinicians the opportunity to develop network analysis-driven formulations of their symptoms which 

draw on their own idiographic data.  

Dissemination 

Dissemination of research findings has an important role in communicating the outcomes of 

research to different audiences who may find them helpful and ensuring that research achieves the 

greatest possible impact.  

Initial findings from the empirical study were disseminated via a presentation to staff and 

current D.Clin.Psy. students at Royal Holloway, University of London in May 2021. The aim of this 

presentation was primarily to explain the rationale and methodology of this study, helping develop 

fellow professionals’ understanding of network analysis and thereby encouraging further studies in 

this area.  

Findings of the empirical study will also be communicated to clinicians who took part in the 

study in order to share learning and encourage reflections on the process, which I hope may prove 

helpful to developing the methodology used for future research projects.  

To maximise the potential impact of this research, following consultation with the thesis 

supervisors, I hope to submit either or both the systematic review and empirical study to 

appropriate academic journals for peer review and eventual publication. A number of recent studies 

employing similar methodology (Greene et al., 2020) have been published in the Journal of 

Traumatic Stress, which is an established publication within the field of research into PTSD, with 

influence among both clinicians and researchers. An alternative would be the journal Psychological 

Medicine, which has also published studies in this area and which is also a well-known and reputable 

publication. Publishing the study findings in either of these journals would assist the dissemination 

of our findings significantly.  
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In addition, I hope to present the findings of the empirical study to at least one conference 

attended by researchers engaged with network analysis studies and/or its application to PTSD. 

Appropriate conferences at which I hope to offer a paper or poster are those organised by the UK 

Psychological Trauma Society or the European Society for Traumatic Stress Studies, or, in the field of 

network analysis, the winter or summer schools organised by the Psychosystems project team.  
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Appendix B: Participant Information Sheet 

 
 
 

Mechanisms of change in psychological therapy 
 

Participant Information Sheet 
 
You are being asked to allow information from questionnaires you complete during therapy to be used 
in a research study. This study is being conducted as part of a Clinical Psychology Doctorate Thesis.  
This study is being run at various London psychotherapy services, including the one at which you are 
being seen. 
 
Why have I been invited to take part? 
 
You have been invited to take part as you have attended an assessment appointment and are currently 
either on the waiting-list or have started to receive psychological therapy from a participating service. 
 
It is known that psychological therapy helps to improve symptoms for a number of different mental 
health difficulties. However, we want to look in more detail at factors that might predict outcomes in 
psychological therapy by looking in more detail as what changes over time as people get better.  
 
What will I have to do? 
 
Whilst you are on the waiting-list and during your therapy, your therapist will ask you to complete some 
questionnaires. Everyone who has an assessment or receives treatment from a psychotherapy service 
is asked to complete questionnaires to help understand how they are feeling and to look at changes 
during therapy.  
 
If you are eligible for the study and happy to participate, you will be asked to complete three 
questionnaires before joining the study. These are brief and should take no more than 15 minutes.  
 
Based on the responses to your assessment, the study researcher will draw up a personalized 
questionnaire consisting of fewer than ten questions.  During your time in the study, you will be filling 
out these personalized questionnaires daily through a browser on your phone that will connect to a 
website called “Qualtrics” that will record your answers. The researcher will help you become familiar 
with the process and practice completing the forms online.  
 
When you start the study, you will be asked to start filling out your personal questionnaires five times 
a day. You will be reminded to do this by an SMS text message which links to the questionnaire and will 
have two hours during which to respond. You will complete these questionnaires for two weeks of 
therapy.  
 
After these two weeks, you will be asked to complete three final general questionnaires and the results 
will be shared with your clinician to help plan your ongoing treatment.  
 
To compensate you for your time, you will receive payment for completing the personal questionnaires 
you receive on your phone. You will be paid £1 per questionnaire completed plus an additional £1 daily 
bonus for completing all surveys received that day. This payment will be calculated and given to you 
after you complete your final general questionnaires.  
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Do I have to take part? 
 
No, it is completely up to you. Your decision will not affect the healthcare you receive in any way. 
 
Are there any benefits for me? 
 
There are unlikely to be any direct benefits to you from taking part in the study. You are currently 
receiving treatment from an NHS service, and there won’t be any changes to the treatment you receive 
through taking part in this study. We hope that this study will help us to understand more about 
psychological therapy and how it works, and be of benefit in the future. 
 
Are there any risks for me? 
 
There are no risks involved in taking part in this study as we are using information collected as part of 
routine practice and the same information will be collected between sessions. If you feel uncomfortable 
or concerned about any of the questionnaires, your therapist will be able to talk about this with you 
and will only continue if you are happy to do so. 
 
How will be use information about you? 
 
We will need to use information from you and from your medical records for this research project.  
 
This information will include  
 

• your email address and mobile phone number.   
 
People will use this information to do the research or to check your records to make sure that the 
research is being done properly. 
 
People who do not need to know who you are will not be able to see your name or contact details. Your 
data will have a code number instead.  

We will keep all information about you safe and secure.  

Once we have finished the study, we will keep some of the data so we can check the results. We will 
write our reports in a way that no-one can work out that you took part in the study. 

What are your choices about how your information is used? 

• You can stop being part of the study at any time, without giving a reason, but we will keep 
information about you that we already have.  

Where can you find out more about how your information is used? 

You can find out more about how we use your information  

• at www.hra.nhs.uk/information-about-patients/ 
• our leaflet available from www.hra.nhs.uk/patientdataandresearch  
• by asking one of the research team by sending an email to 

dataprotection@royalholloway.ac.uk 

https://www.hra.nhs.uk/information-about-patients/
http://www.hra.nhs.uk/patientdataandresearch
mailto:dataprotection@royalholloway.ac.uk
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All data entered on the Qualtrics website is stored anonymously using your code number. The email 
address you provide will be stored in a file separate from your responses. This file will only be kept until 
you have finished the final set of questions. Once you no longer need to be contacted to remind you to 
complete your forms, your email address will be deleted from the Qualtrics website.  

 
Who has approved the study? 
 
All research in the NHS is reviewed by an independent group of people, called a Research Ethics 
Committee, which is there to protect your safety, wellbeing, rights and dignity. This project has been 
reviewed and was given a favourable review by the South Central – Berkshire B Research Ethics 
Committee on 18/02/21. 
 
What happens next? 
 
If you are willing for your data to be used for this research study, please let your therapist know. 
 
What if something goes wrong? 
 
It is unlikely that you will encounter any difficulties in the course of your participation. However, should 
you wish to contact an independent office to discuss any difficulties or submit a complaint, please 
contact [PALS information] 
 
Further information and contact details 
 
If you would like any further information, please contact Elizabeth Blomfield (e.blomfield@nhs.net and 
Elizabeth.Blomfield.2017@live.rhul.ac.uk). 
 

 
Thank you for taking the time to read this information and for your interest in our research. 
 

mailto:e.blomfield@nhs.net
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Appendix C: Consent Form 

IRAS ID:   225649 

Centre Number:     

Study Number:   1 

Participant Identification Number for this trial:    

CONSENT FORM 

Title of Project:   Predicting patterns of exacerbation and improvement in psychological therapies 

Name of Researcher:   Elizabeth Blomfield 

Please 

initial box  

1. I confirm that I have read the information sheet dated....................  for the above study. 

I have had the opportunity to consider the information, ask questions and have had these 

answered satisfactorily. 

 

2. I understand that my participation is voluntary and that I am free to withdraw at any time 

without giving any reason, without my medical care or legal rights being affected. 

 

3. I understood that I will receive payment of £6 per day on which I completed in full five 

personalized questionnaires delivered through the Qualtrics website on my phone (£1 per 

survey completed plus                     £1 per day when all surveys completed). I agree that I will 

receive this payment after completing the              three final general questionnaires.  

 

4. I understand that relevant sections of my medical notes and data collected during the study, 

may be looked at by individuals from regulatory authorities or from the NHS Trust, where it is 

relevant to my taking part in this research. I give permission for these individuals to have  

access to my records.  

 

5.  I agree to my General Practitioner being informed of my participation in the 

study.  

 
6. I agree to take part in the above study. 

            

Name of Participant  Date    Signature 

            

Name of Person  Date    Signature 

taking consent



201 
 

Appendix D: PCL-5 Questionnaire (Weathers et al., 2013) 
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Appendix E: Posttraumatic Cognitions Inventory Questionnaire (PTCI; Foa et al., 1999) 
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Appendix F: Response to Intrusions Questionnaire (Clohessy & Ehlers, 1999; Murray, Ehlers, & 

Mayou, 2002) 
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Appendix G: Example of Personalised Participant Survey 

Welcome! The time of this survey is…. 
 

1. Has something triggered your PTSD symptoms since you last responded? 
[Yes/No] 

 
1a. What was it that triggered your symptoms? 
[Open text] 

 
2. Since you last responded, how much have you been bothered by… disturbing and unwanted 

memories of your stressful experience? 
[Not at all / A little bit / Moderately / Quite a bit / Extremely 
 

3. Since you last responded, how much were you bothered by… suddenly feeling or acting as if 
your stressful experience was actually happening again (as if you were actually back there 
reliving it)? 
[Not at all / A little bit / Moderately / Quite a bit / Extremely] 

 
4. Since you last responded, how much were you bothered by… feeling very upset or having 

strong physical reactions when something reminded you of your stressful experience? 
[Not at all / A little bit / Moderately / Quite a bit / Extremely] 
 

5. Since you last responded, how much have you been bothered by…. being ‘superalert’ or 
watchful or on guard? 
[Not at all / A little bit / Moderately / Quite a bit / Extremely] 

 
6. Since you last responded, how much have you been bothered by… feeling jumpy or easily 

startled? 
[Not at all / A little bit / Moderately / Quite a bit / Extremely] 

 
7. How much do you agree or disagree with the following statements? (Top 3 PCTI scores) 

 
I am a weak person.  
I feel isolated and set apart from others. 
The world is a dangerous place. 
[Strongly disagree / Disagree / Neither agree nor disagree / Agree / Strongly agree] 

 
8. Since you last responded, when memories of your stressful event popped into your mind, to 

what extent did you… (top 3 RiQ scores) 
 
I distract myself with something else.  
I dwell on what I should have done differently. 
I drift off into a world of my own.  
[Never /Sometimes/Often/Always] 

 
9. Right now….(ideographic contextual moderator) 

…I am feeling tired.  
[Yes / No] 

 
10. Right now… (idiographic contextual moderator) 
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…I am alone.  
[Yes / No] 
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Appendix H: Example of Symptom Relationships Table 

This box includes all the symptoms from your personalised survey listed horizontally and vertically. Please complete the table, below, by placing an X in any 
unshaded box where you feel any two symptoms tend to connect to each other in some way e.g. they usually occur together, or one often leads very 
quickly to another.  For example, if you notice that feeling as if the stressful event is actually happening often leads you to think people can’t be trusted, you 
would place a cross in the white box which connects those two symptoms – column 3, line 7c.   
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1. Has something triggered your PTSD symptoms since 
you last responded? 

               

2. Since you last responded, how much have you been 
bothered by disturbing & unwanted memories of your 
stressful experience? 

               

3. Since you last responded, how much were you 
bothered by…suddenly feeling or acting as if your 
stressful experience was actually happening again (as 
if you were actually back there reliving it)? 
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4. Since you last responded, how much were you 
bothered by…feeling very upset or having strong 
physical reactions when something reminded you of 
your stressful experience? 

               

5. Since you last responded, how much have you been 
bothered by….being ‘superalert’ or watchful or on 
guard? 

               

6. Since you last responded, how much have you been 
bothered by…feeling jumpy or easily startled? 

               

7a. How much do you agree or disagree with the following 
statements?: 
There is something about me that made the event 
happen.  

               

7b. How much do you agree or disagree with the following 
statements? 
I will never be able to feel normal emotions again. 

               

7c. How much do you agree or disagree with the following 
statements? 
People can’t be trusted. 

               

8a. Since you last responded, when memories of your 
stressful event popped into your mind, to what extent 
did you…  
work hard at keeping busy with other things? 

               

8b. Since you last responded, when memories of your 
stressful event popped into your mind, to what extent 
did you…  
Worry that something similar will happen to you or 
your family? 

               

8c. Since you last responded, when memories of your 
stressful event popped into your mind, to what extent 
did you…  
detach yourself from the memories? 

 
 

              

9.    Right now… I am in an academic lecture / seminar.                 
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10.   Right now… I have slept less than 3 hours last night.               
 

 

11.  Right now… my sister is out socialising.                

 
 


