
                          

This electronic thesis or dissertation has been
downloaded from Explore Bristol Research,
http://research-information.bristol.ac.uk

Author:
Wright, Tamsin

Title:
The development and validation of the Generalised Anxiety Disorder Inventory.

General rights
Access to the thesis is subject to the Creative Commons Attribution - NonCommercial-No Derivatives 4.0 International Public License.   A
copy of this may be found at https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode  This license sets out your rights and the
restrictions that apply to your access to the thesis so it is important you read this before proceeding.

Take down policy
Some pages of this thesis may have been removed for copyright restrictions prior to having it been deposited in Explore Bristol Research.
However, if you have discovered material within the thesis that you consider to be unlawful e.g. breaches of copyright (either yours or that of
a third party) or any other law, including but not limited to those relating to patent, trademark, confidentiality, data protection, obscenity,
defamation, libel, then please contact collections-metadata@bristol.ac.uk and include the following information in your message:

•	Your contact details
•	Bibliographic details for the item, including a URL
•	An outline nature of the complaint

Your claim will be investigated and, where appropriate, the item in question will be removed from public view as soon as possible.



The Development and Validation of the Generalised Anxiety 

Disorder Inventory 

Tannin Wright, MA (Cantab)9 PGCE 

A dissertation submitted to the University of Bristol in accordance 
with the requirements for the degree of Doctor of Philosophy in the 

Faculty of Science 

October 2001 

i 



Abstract 

Generalised anxiety disorder (GAD) is a chronic condition that has a 

significant impact on the lives of its sufferers. Although the validity of the diagnosis 

has been the subject of much controversy in psychiatric circles, the prevalence and 

economic impact of this syndrome warrants further study. Such research has hitherto 

been generally lacking. 

In the interests of furthering research, and of providing a tool to evaluate new 

progressions in the treatment of GAD, the present thesis embarks on the 
development of a new scale. The Generalised Anxiety Disorder Inventory (GADI) 

seeks to provide a simple self-completion measure of GAD, which can be used to 

track the severity of the condition over time. 

Four studies are reported which document the initial stages of the 

development and validation of the GADI. Study One describes the derivation of a 

22-item scale from an initial pool of possible items. Studies Two and Three 

describes initial reliability and validity statistics in two non-psychiatric populations. 

Study Four reports the same reliability and validity analyses in a psychiatric 

outpatient sample. 

It is concluded that the GADI performs satisfactorily in the analyses 

performed in the course of this thesis. However, in order to realise the scale's full 

potential a number of additional, longitudinal studies are required. The thesis 

concludes with suggested methodologies for these, and the news of a planned multi- 

centre collaboration for their implementation. 
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CHAPTER ONE 

Review of the Literature 

1.1 An introduction to GAD 

1.1.1. The experiences of a GAD sufferer 

`Scott' is a 43 year-old teacher who suffers from chronic anxiety. He has no 

clear recollection of when his problems began, but estimates that he has been 

affected for the last two decades or so. His anxiety is of a chronic nature and 

mainly focuses around everyday concerns, but in times of particular stress it 

can escalate to huge proportions, culminating on occasion in a panic attack. 

He self-medicates his condition with diazepam as and when necessary, but 

has tried a variety of longer-term drug and behaviour therapies prescribed by 

his GP without success. Over the years, he has visited his GP with a series of 

physical complaints for which no underlying organic cause could be found. 

Over the past few years, he has become increasingly depressed. Scott feels he 

has no energy to fulfil his real potential, and has recently been forced to cut 

his working hours as a direct result of his ill-health. 

The above profile paints a picture of a condition that is chronic, distressing to 

the sufferer, and has a serious economic impact both in terms of healthcare 

utilisation and working hours lost. However, on closer inspection, pigeonholing 

Scott's symptoms into a clear-cut diagnostic category is difficult to do. His 

symptoms do not meet criteria for panic disorder, because his panic attacks are of 

insufficient frequency. Nor, given the profound effect on his level of functioning, 
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could his problem be described as a less severe or subclinical form of panic disorder. 

He is depressed, but it is unclear as to whether this depression is primary or 

secondary to his anxiety. 

There are enough people who share broadly the same pattern of symptoms 

for it to be labelled a syndrome, and evidence to suggest that this syndrome has a 

profound effect on the lives of sufferers. Under current diagnostic systems, Scott 

would probably receive a diagnosis of generalised anxiety disorder (GAD), whether 

as a principal or comorbid diagnosis. Given the impact on functioning and the very 

poor track record of medical intervention, it is clear that this syndrome, disorder (or, 

perhaps, group of disorders), warrants further study. The precise characterisation of 

GAD however, is much more controversial. 

1.1.2. Aims and structure of this literature review 

The case study documented above aimed to give an intuitive idea of what 

GAD entails. The remainder of this literature review will consider GAD from a more 

theoretical perspective, and could be divided into two main parts. The aim of the first 

(and greater) part is to gain a clearer picture of the current status of GAD. For the 

most part, this concerns the construct validity of the diagnosis, that is, whether GAD 

is sufficiently cohesive and convincing as a syndrome to warrant the status of an 

independent diagnosis. Arriving at a clear consensus as to the construct validity of 

GAD is essential to the remainder of this thesis. Evidence might be derived from a 

number of related areas which impact on the construct validity debate. The first of 

these is diagnostic reliability, which reflects how easily the disorder can be 

distinguished from similar diagnoses, and is therefore closely related to the second 
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area, comorbidity, the degree to which GAD is present with other psychiatric 

diagnoses. The stability of diagnosis over time is also important when assessing 

construct validity, as is the degree to which the disorder can be differentiated from 

other disorders by means of response to treatment. 

Changes in the concept of GAD in the minds of psychiatrists, as indexed by 

changes in the criteria for this disorder in the main diagnostic systems, [namely the 

Diagnostic and Statistical Manual of Mental Disorders (DSM), and the International 

Classification of Diseases (ICD)], have a vital impact on construct validity. Such 

changes are made with a view to improving the reliability and validity of diagnoses, 

and these are charted in the literature review, but an often overlooked consequence 

of this relates to the way in which preceding research using old diagnostic systems 

should be viewed. To the knowledge of this author, no paper yet published deals 

comprehensively with the causes and consequences of the ever-changing diagnosis 

of GAD. It is important to understand what exactly is meant by the term GAD before 

designing a questionnaire that aims to assess it, therefore this issue is considered 

fully. Following immediately on from, and related to, this debate, the relationship of 

GAD to other disorders and the comorbidity issue in general will be discussed. 

From the advent of the diagnosis in the 1980's right up to the present (eg Ost 

& Breitholtz, 2000), papers on the topic of GAD can be heard to clamour that, 

`despite being one of the most prevalent of the anxiety disorders, GAD is a relatively 

under-researched condition', or words to this effect. This literature review considers 

the reasons for the evolution of this mantra, and evaluates whether, despite its almost 

complete acceptance, it still holds true. The importance of GAD research within the 

wider clinical picture will also be reviewed. 
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These sources of evidence will be drawn together to give an overall picture of 

the current status of GAD, an essential exercise to any research of the type attempted 

in this thesis. 

The second part of the literature review considers existing scales for use in 

GAD research, their strong and weak points, and identifies the niche which the new 

scale, the Generalised Anxiety Disorder Inventory (GADI) is designed to fill. One of 

the reasons discussed for the scarcity of research into GAD is the lack of adequate 

scales for its evaluation. The literature review concludes with an overview and 

evaluation of existing questionnaire tools for use in anxiety research. It will be seen 

that few of these are specific to GAD, and those that are have their shortcomings. 

The need for a brief questionnaire tool for evaluating the effects of treatment is 

discussed. 

To summarise the above, this literature review aims to fulfil the following 

objectives: 

1) To chart the diagnostic changes in the definition of GAD and to evaluate these 

2) To take a viewpoint on GAD in the context of other psychiatric disorders 

3) To examine the reasons for the paucity of research on GAD, and to demonstrate 

that GAD is a syndrome worthy of continued study 

4) To examine and evaluate trends in the treatment of GAD 

5) To evaluate existing questionnaire tools for use in GAD research 
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1.2. Evolution and diagnostic systems 

1.2.1. A note on diagnostic criteria 

This section aims to trace the development of the diagnosis of GAD from the 

early concept of anxiety neurosis, through adoption as a residual category, to an 

independent diagnosis. The impact of these changes on the validity of the diagnosis 

will be considered at the relevant point in the text. 

The primary sources employed are the various incarnations of the Diagnostic 

and Statistical Manual of Mental Disorders (DSM) of the American Psychiatric 

Association (APA). However, it should be noted here that such systems of diagnostic 

criteria are a relatively recent progression - previously very broad-based definitions 

[such as those of Freud (1953)] had been used. The Research Diagnostic Criteria 

(RDC), (Spitzer, Endicott & Robins, 1978) was one of the first such systems of 

explicit criteria for diagnosing psychiatric disorders at today's level of 

subcategorisation. 

The main utility of fractionating the grander concept of anxiety into various 

discrete diagnoses was to permit the tailoring of drug and psychological treatments 

more directly to the condition. This will be discussed in more detail in relation to 

anxiety disorders later. 

Prior to a detailed consideration of changes in diagnostic criteria, it should be 

noted that the division of what is essentially a continuum of human experience into 

manageable categories is entirely an empirical construction. The fact that 

experiences of anxiety do tend to hang together in such a way as to form relatively 

cohesive syndromes is undeniable. Nevertheless, just as every individual has 

different fingerprints, so they will have unique mental make-ups and sometimes 
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Table 1.1- Comparison of GAD according to the major diagnostic systems 

DSM-III DSM-III-R DSM-IV ICD-10 

Unrealistic/ 'psychic 
excessive anxiety anxiety' 

X X X 
+ worry 
Uncontrollable 

X 
worry 
On more than one 

j X X 
sub ect 
More days than not 
(or `most days') One month 

X X ? 
(duration in (six months) 
brackets) 
About everyday X issues 

Ancillary 3 of 
symptoms Symptoms Minimum of 6 possible 6. 
(minimum of): from 3 of 4 from 18 Less 4 of possible 

emphasis on 22 
categories symptoms autonomic 

symptoms. 

Hierarchical 
exclusion rules 

X Dropped Dropped Dropped 

Exclusions: 
Focus of 
anxiety/worry not X X 
another disorder 
Not part of mood 
disorder/psychotic X X X 
disorder 
Not part of 
pervasive x 
developmental 
disorder 
Not substance X X X 
related 
Not organic X X X 
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these will not lie easily with the artificially drawn boundaries of a diagnosis. Such an 

observation may seem redundant, but it serves to highlight the point that diagnostic 

criteria are only drawn up in such a way as to optimise treatment of one subset of 

symptoms at a particular point in history. Disorders as conceptualised by 

classificatory systems are not inviolate entities. It is essential that we do not become 

blinded by our own categorisation. 

1.2.2. The subdivision of anxiety neurosis 

1.2.2.1 The concept of anxiety neurosis, and its limitations 

The history of GAD as a diagnosis has perhaps been the most convoluted of 

any of the anxiety disorders. As recently as 1978 (in the ICD-9), anxiety disorders in 

general were encompassed under the umbrella of `anxiety neurosis', one of only four 

subtypes of `psychoneurosis' defined by Freud (1953). Anxiety neurosis was defined 

as "anxious overconcern extending to panic and frequently associated with somatic 

symptoms" (DSM-II, APA 1968). Others noted that anxiety neurosis could be 

considered as comprising symptoms of general irritability, anxious expectation 

(worry? ) and anxiety attacks. ICD-10 (WHO, 1992) abandoned the division of 

psychiatric disorders into psychoses and psychoneuroses as a fundamental guiding 

principle. 

The reasons why the diagnosis of anxiety neurosis fell out of favour are 

several. The word neurosis per se was deemed to lack clarity by the compilers of the 

DSM-III (1980), partly because Freud used the term both as a description of the 

disorder itself, and aetiologically, in describing the mechanism by which the disorder 

was supposed to have arisen (Trimble 1996). However `neurosis' is retained as the 

heading for these disorders in ICD-10. 
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Beyond mere matters of terminology, the principal reason for the division of 

the category lay in the utility for treatment approach of having more discrete 

diagnoses. This differentiation process is widely held to have begun in the 1960s 

with the work of Klein and Fink using imipramine. Klein's observation that the 

tricyclic antidepressant imipramine was effective in panic attacks is perhaps one of 

the earliest attempts to define diagnosis according to the success of treatments (Klein 

1964). Nutt, Bell, & Potokar (1997) state that the `optimum management of (the 

anxiety disorders) depends on exact diagnosis'. The same authors later state that `in 

anxiety, perhaps more than with other psychiatric conditions, it is critical to make the 

correct diagnosis in relation to sub-syndromes in order to determine the optimal 

choice of treatment'. 

It is true to say that modern SSRIs such as paroxetine have been shown to be 

effective in all anxiety disorders, including GAD (Pollack et al 2001). However, it is 

particularly apparent in approaches to managing comorbid anxiety disorders 

(Caycedo & Griez 2001) that different combinations of symptoms respond 

differently to different pharmacological treatments. 

1.2.2.2. The birth of GAD 

The Research Diagnostic Criteria (RDC), (Spitzer, Endicott & Robins, 1978), 

discussed earlier, seems to be one the earliest implementations of the split of the 

DSM-H category anxiety neurosis into panic disorder and GAD. The publication of 

these criteria may have been a major factor in the subsequent change in the APA 

criteria in 1980. The DSM-III therefore saw the division of anxiety neurosis into two 

new diagnoses - panic disorder and generalised anxiety disorder, with GAD as a 

residual diagnosis, meaning patients were only accorded a diagnosis of GAD if they 
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did not meet criteria for another disorder. Spitzer & Williams (1984) state that DSM- 

III GAD was defined as a residual category `intended to cover conditions in which 

there is generalised persistent anxiety of at least one month's duration'. This division 

lead to a great upsurge in research on panic disorder, but with no corresponding 

increase in research into GAD. The reasons for this are various, but no doubt are 

heavily influenced, as Nutt & Lawson (1992) point out, by two factors. Firstly, the 

fact that panic attacks are much easier to quantify than the consistent low-level 

anxiety in GAD, and secondly, by the finding that panic attacks could be brought 

about experimentally in the laboratory by pharmacological challenges. 

In support of a consistently evolving concept of GAD, there is a close degree 

of consistency between the WHO classification system and that of the American 

Psychiatric Association (although perhaps this is unsurprising as most diagnostic 

systems will base their decisions on the same empirical evidence). Parallel to 

(although lagging somewhat behind) the division of anxiety neurosis in the DSM 

system, in ICD-10 (1992) panic disorder and GAD were differentiated, while in 

ICD-9 (1978) they were both included in the category `anxiety states'. 

1.2.2.3 Issues surrounding the early definition of GAD 

The diagnostic criteria for GAD were initially somewhat nebulous (see Table 

1.1 for a comparison of diagnostic criteria for GAD). Whilst unsurprising, (given 

that GAD was a residual diagnosis composed simply of those symptoms of anxiety 

neurosis which had not been incorporated into panic disorder), this resulted in a 

number of problems for the new diagnosis. DSM-HI GAD historically had one of the 

lowest diagnostic reliabilities of all the anxiety disorders (see Table 1.2 for kappa 
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coefficients). A number of studies corroborate this. Barlow (1985) notes that GAD 

(along with simple phobia) is a possible exception to generally good descriptions of 

disorders in DSM-III. However, due largely to the author's own rigorous inclusion 

criteria, this study is somewhat hampered by small sample sizes. Barlow also found 

DSM-III GAD to be among the more comorbid of the anxiety disorders, a fact 

possibly related to the less-than-crystalline criteria. 

Quite apart from the problems with inter-rater reliability, there are theoretical 

issues with the subdivision of anxiety neurosis, which may or may not have 

implications for the validity of the resulting diagnoses. Some authors (eg Thayer et al 

1996) assert that the division of anxiety neurosis was solely the result of Kline's 

(1964) differential drug responsivity findings between those patients whose clinical 

picture was dominated by the presence of panic attacks and those that were mainly 

suffering with free floating anxiety. If this were so, it would seem slim evidence on 

which to base such a profound revision of diagnostic systems. Further, as the modern 

definition of GAD allows for the occurrence of cued panic attacks at a frequency 

insufficient to warrant a diagnosis of panic disorder, this original assumption must be 

called into question. 

Barlow & Wincze (1998) give a very succinct account of the extensive 

problems with the original DSM-III diagnostic criteria for GAD, not least of which 

were its low inter-rater reliability as a result of problems with severity threshold, and 

the one-month symptom duration criterion mentioned earlier. Many authors at the 

time felt that the DSM-III criteria were too weak. Spitzer & Williams (1984) 

advanced the view that the one-month symptom duration in DSM-III GAD "makes it 

difficult to distinguish this category from relatively transient stress reactions". In all, 

they were unconvinced that the criteria for GAD, as they stood in DSM-III, had any 
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utility in distinguishing the pathological state of GAD from normal responses to life- 

stressors. They posited that in future revisions, six-month's duration and six 

associated symptoms should be required. Breslau & Davis (1985) compared DSM- 

III criteria with revised criteria according to Spitzer & Williams' suggestions, and 

found that the revised criteria reduced prevalence rates from 11.5 and 45% to 2.4 and 

9.1% for 6 month and lifetime, respectively. The suggested six-month criterion was 

almost entirely responsible for the difference. It was also found that the 6 months 

criterion distinguished between individuals with more severe disorders, in terms of 

number of symptoms. However, as rates of major depressive disorder (MDD) were 

higher in those who fulfilled the six month criterion, Breslau & Davis made the point 

that this may confound the descriptive validity of GAD - especially as when MDD 

was excluded the symptoms no longer significantly differed. They suggest this as 

reflecting maybe a generalised psychopathology, and highlighting the blurred 

borderline between anxiety and depressive states. Although otherwise a thorough 

study, it should be noted that their sample consisted entirely of women, who were 

interviewed by (albeit trained) lay interviewers, and therefore may not be 

representative of psychiatric clinic-populations as a whole. 

Breslau & Davis nevertheless provide a coherent summary of the 

contemporary debate. `While splitting panic disorder from the vaguely defined 

category of anxiety neurosis has provided a more valid diagnosis (in terms of 

patients' histories and differential treatment response) little is known about the utility 

of generalised anxiety as a diagnostic category. ' This sentiment is echoed in a more 

recent statement by Costa e Silva (1998); `There is no reliable information about the 

relationship of these two disorders (panic disorder and GAD), and some believe they 

will eventually merge again'. Akiskal (1998) also holds this view. This thread of 
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debate has yet to be satisfactorily resolved, and persists throughout the modifications 

to the concept of GAD which follow. 

1.2.3. The evolution of the concept of GAD 

1.2.3.1. The DSM-III-R 

The concerns discussed above resulted in the criteria for GAD being revised 

in 1987 with the arrival of the DSM-III-R. In line with the results of researchers such 

as Breslau & Davis (1985) and Spitzer & Williams (1984), it was centrally defined 

as involving chronic worry ('apprehensive expectation'), and the duration criterion 

was increased to six months. Equally importantly, GAD attained the status of an 

independent diagnosis, although it still could not be diagnosed in the presence of 

another Axis I disorder. 

There were a number of positive outcomes from this clarification of the 

diagnosis. The first was a stimulation of interest in GAD research, with a number of 

new perspectives on GAD being formulated. Some researchers (Barlow, 1988, 

Rapee, 1991) came to view GAD as the `basic' anxiety disorder, defined as it is by 

the basic features of anxiety - hyperarousal and worry. Barlow very cogently 

describes GAD as a process that may predispose to a particular self-relevant focus, 

for example, panic attacks in incipient panic disorder. Brown, Barlow and Liebowitz 

(1994) make the point that temporal sequence of the onset of GAD in relation to 

comorbid disorders supports this theory, along with age of onset, which tends to be 

earlier and more gradual for GAD than other disorders. (However, in a retrospective 

study, Hoehn-Saric, Hazlett, & McLeod (1993) define two subsets of GAD, those 

with early and late onset, which differ in terms of precipitating life events). 
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The evidence of Brawman-Mintzer et al (1994) does not entirely support 

Brown et al's assertion, but instead these authors found over a quarter of their 

sample of GAD patients had no comorbid condition - support for an independent 

diagnosis. In addition, these disorders can be differentiated by their treatments of 

choice - see later in this literature review. 

Less encouraging for the diagnosis, in terms of diagnostic reliability (inter- 

rater agreement), DSM-III-R GAD has been consistently shown to have one of the 

lowest rates of agreement of the anxiety disorders (Dinardo et al 1993). Brawman- 

Mintzer & Lydiard (1996) quote kappa values for DSM-III GAD of between 0.47 

and 0.79, but it is not clear from which studies these figures are drawn. (See Table 

1.2 for various kappa values). Again, perhaps related to low diagnostic reliability, 

GAD has the highest rates of co-morbidity amongst the DSM-III-R anxiety disorders 

(Brown & Barlow, 1992, Brawman-Mintzer et al. 1994). 

Table 1.2. Kappa values for GAD in each version of the DSM 

DSM-III DSM-III-R DSM-IV 
Kappa value and Range from 

. 
47 to Barlow & DiNardo Not yet available 

study . 79 (Brawman- (1991). 54 
Mintzer, 1996) 

DiNardo et al 
Barlow (1985) 

. 
57 (1993). 57 

(12 patients) 

The above table illustrates that the diagnostic reliability values for early 

versions of GAD criteria were not acceptable, whilst also highlighting the need for 

further research into the more recent criteria. 
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1.2.3.2. The DSM-IV 

The uncertainties mentioned above resulted in criteria for GAD being revised 

again in the DSM-IV, becoming ever more circumscribed. GAD only made it into 

DSM-IV as an independent diagnosis by the skin of its teeth - the discriminant 

validity of the diagnosis was severely called into question, both on the basis of the 

high comorbidity rates already discussed, and the poor figures for diagnostic 

reliability. However, as Brown summarises in his 1997 review, GAD can be 

distinguished from the other anxiety disorders on the basis of worry and associated 

symptoms, particularly vigilance and scanning. 

The principal change to GAD in the DSM-IV was the removal of the 

autonomic hyperactivity symptom cluster from the list of associated symptoms (see 

Table 1.1). Although based on a reasonable body of evidence, this decision has not 

escaped controversy. In its favour, researchers have repeatedly failed to find any 

evidence of autonomic (particularly cardiovascular) hyperactivity in GAD (e. g. 

Hoehn-Saric, McLeod & Zimmerli, 1989, Hoehn-Saric, Hazlett & McLeod, 1993). 

Supporting this on a self-report level, Marten et al (1994) found that of the eighteen 

associated symptoms in DSM-III-R, those of the autonomic symptom cluster were 

endorsed less frequently by GAD patients. 

Brown, Marten, & Barlow (1995) pointed out that the decision to drop the 

autonomic symptom criteria, and adopt the '3 of 6' associated symptoms criterion for 

DSM-IV was made on the basis of rather limited evidence. These authors 

demonstrated that the autonomic hyperactivity cluster as a whole showed 

consistently lower correlations with GAD severity than the other DSM-III-R 

associated symptom clusters. However, it was also found that the DSM-IV 

associated symptoms criterion had low specificity, with high percentages of patients 
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with other principal diagnoses meeting this criterion. This resulted in their 

recommendation that the requirement be raised to 4 of 6 symptoms. Hoehn-Saric 

(1998) provides further evidence from within GAD for the variability of somatic 

symptom criteria, suggesting that GAD patients are not homogeneous with respect to 

these - one `cardiac' subset being much more reminiscent of panic disorder. 

Thayer et al (1996) highlighted the tendency to overlook the distinction 

within the autonomic nervous system (ANS) between sympathetic and 

parasympathetic activity. In fact, they suggested that the term `autonomic 

hyperactivity' is an over-simplification, and advise that its usage should cease. These 

authors advocate a theory of decreased parasympathetic tone in GAD, and point out 

that the one symptom that is more clearly indicative of diminished parasympathetic 

function, palpitations, is endorsed by GAD patients nearly 50% of the time. They 

add, `moreover, of the seven symptoms most frequently endorsed, `keyed-up', 

`irritable', `restless', `concentration', and `sleep problems' may be associated with 

low vagal activity. Thayer et al (1996) found support for lower cardiac vagal activity 

in GAD patients than normal controls. Moreover, both groups had lower vagal 

activity during periods of worry. Brown (1997) notes that GAD patients from the 

studies reviewed (Hoehn-Saric 1988 among others) do not appear to evidence the 

sympathetic activation response characteristic of other anxiety disorders. 

As an aside, the Thayer et al study continues to use the DSM-III-R criteria 

for GAD. No reason is given for this, although the existence of DSM-IV is 

mentioned. It may perhaps be the fact that studies often take years before the start of 

data collection and final publication. This is more than likely to be a contributing 

factor to the relative paucity of research into and using the DSM-IV criteria. 
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DSM-IV GAD retains a hierarchical exclusion rule (meaning that GAD is not 

to be diagnosed if its features occur solely during the course of a mood disorder), 

unlike most of the modern definitions of other mental disorders. This is an 

acknowledgement of the overlap of GAD with the mood disorders, and perhaps 

reflects continuing uncertainty about the diagnostic validity of GAD? 

1.2.3.3. Future developments 

The DSM-IV has been in use for seven years with considerable success, but 

research suggests there is good reason to expect that changes to the diagnosis of 

GAD will occur again with the next revision of the criteria. As Barlow & Wincze 

state in their article, `DSM-IV and beyond', there is evidence to suggest a need for 

revision of DSM-IV criteria, particularly the somatic symptom criteria (Brown et a] 

1995). Brown, Barlow and Liebowitz (1994) conclude that `the data on construct and 

discriminant validity, age at onset, course, familial transmission, and response to 

treatment generally support the DSM-IV definition of GAD, the construct continues 

to have weaknesses, and further research is needed'. These weaknesses are primarily 

low diagnostic reliability - although few data yet exist for the DSM-IV criteria - and 

extremely high comorbidity. 

It is important to bear in mind that simply adding the next Roman numeral to 

a classification system might not necessarily indicate that the `truth' is progressively 

being arrived at. Akiskal (1985/1998) seems to hark back to DSM-III in his 

assessment of GAD as being akin to the anxious cluster of personality disorders 

(GAT). His earlier paper holds the view that GAD might be best conceptualised as 

an extreme of trait anxiety. Although his definition of GAD as `altruistic anxiety' 

would seem to selectively interpret evidence from the topics of worry of GAD 
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sufferers (see later in thesis). In a similar vein to Akiskal's argument, Barlow & 

Wincze (1998) even suggest that GAD would be better placed as an Axis II disorder. 

`Some authors suggest that GAD is better conceptualised as a vulnerability that 

should be located on Axis II, and others have recommended that the category be 

eliminated'. (Brown, Barlow & Liebowitz, 1994). The relative lack of long term 

success of pharmacological (Schweitzer & Rickels 1996) and psychological (Wells 

& Carter 1999) treatments might attest to this - however, it should also be borne in 

mind that there is much literature confirming adequate levels of construct validity for 

GAD. Might the personality feature hypothesis again simply be a question of 

degree? This question is difficult to answer, as Brown (1997) points out, whilst 

research on GAD is carried out on a diagnostic (categorical) level, rather than as a 

continuum. In a glance forward to the rest of this thesis, it can be noted here that a 

scale providing a continuous measure of severity of GAD might therefore be a very 

useful adjunct to research of this nature. 

1.2.3.4. Parallel developments in other diagnostic systems 

The major diagnostic systems have been moving closer together over the 

years, and here it is sufficient to quote Judd et al (1998), who state that DSM-IV 

GAD and ICD-10 GAD are now relatively consistent. 

1.2.3.5. A note on worry and GAD 

Dugas et at (1998) suggested that the characteristic that best discriminates 

GAD from other anxiety disorders is not worry about current events, which occurs to 

the same degree in all anxiety disorders, but worry about the future. One could 

speculate that the catastrophising tendencies of GAD patients are what makes them 
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focus on unlikely future worries - these are merely the final product of their chain of 

catastrophic thought. 

Dugas et al note the clinical application that GAD patients should be told that 

worry about remote future events (which rarely happen) is not adaptive. Stöber 

(1998) suggests that the difference between normal, problem-solving worry, and the 

pathological worry associated with GAD lies in the degree of concreteness. 

However, Wells and Carter (1999) suggest that negative appraisal of worry itself 

(labelled `meta-worry') is to blame, that is, GAD patients believe worry to be 

uncontrollable and dangerous. 

Borkovec (1994) postulates that worry is negatively reinforcing because it is 

associated with avoidance of more threatening imagery and distressing somatic 

activation. This would seem counterintuitive at first glance, and certainly at odds 

with Wells and Carter. 

On a purely terminological point, the word worry itself implies a kind of 

frivolousness that perhaps contributes to the view that GAD is a mild and hence, 

unimportant, condition. One can imagine the media articles, after the reports of 

`shyness drugs' being marketed for social phobia, when and if the next major drug 

for `worriers' is licensed. 

1.2.4. Summary section on diagnostic changes 

Given the extensive recent changes in conceptualisation of GAD, and this 

author's belief in the utility of bearing these distinctions in mind, wherever 

convenient GAD will be referred to by the relevant classification system throughout 

this thesis. (e. g. DSM-III GAD, DSM-IV GAD). 
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As mentioned previously, the thrust of this extended consideration of the 

history of GAD has been to establish that the diagnosis is in a constant state of 

evolutionary flux, and to highlight the need to maintain the recent impetus of 

research into the disorder and its treatment. 

The practical upshot of this debate is that there is a plethora of literature all 

claiming to pertain to the same disorder, but in reality assessing a number of very 

finely distinguished disorders. In fact, perhaps a more appropriate label for this 

disorder would be in the plural, as is in some cases used. As Connor and Davidson 

(1998) point out, `most of the current knowledge about GAD rests on outdated 

definitions, including most of the literature pertaining to treatment'. Furthermore, 

they add that `unfortunately, no studies have yet been published in which all three 

definitions are compared'. The very fluid nature of the diagnosis of GAD raises 

issues about whether previous research using old criteria is invalidated by the 

appearance of new criteria. Surprisingly, in the opinion of this author, this is an issue 

that seems to be largely ignored in the literature - indeed, many researchers blithely 

continue using old criteria long after the publication of new ones, it appears, largely 

for reasons of convenience. Abel & Borkovec (1995) are among the few authors who 

give this issue serious consideration. They found that there were no serious 

inconsistencies between DSM-III-R and DSM-IV criteria, which is reassuring for 

research carried out over this changeover period. However, it should be noted that 

the changes in the criteria between these two versions are relatively minor compared 

with previous changes. 

This may seem to be a trivial issue, or one of unnecessary hair-splitting, 

however, as Connor & Davidson (1998) point out, research findings can be altered 

according to which diagnostic system is employed. They cite the example of genetic 
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studies of GAD. Early studies using DSM-III criteria (e. g. Torgersen, 1983, Andrews 

et al 1990) failed to find evidence of an increased genetic risk. However subsequent 

studies using DSM-III-R criteria indicate that GAD may be influenced by similar 

genetic mechanisms to those of major depression. (Skye et al 1993, Kendler et al 

1992). 

Finally, a most important point to be held in mind is that both DSM and ICD 

should be viewed as continuously evolving entities, whose criteria vary with 

changing fashions in psychiatry. At present, the fashion is for many circumscribed 

diagnoses rather than sweeping structures such as anxiety neurosis, but this may 

change. Psychiatric disorders as defined by diagnostic systems are at best, an 

imperfect attempt at categorisation of the essentially continuous nature of human 

psychological afflictions. 

It is clear from the points raised in the preceding few paragraphs that a 

research tool that assesses treatment efficacy for the modern concept of GAD is 

urgently required. As Connor & Davidson (1998) so aptly put it; `GAD tends to be a 

chronic, waxing and waning disorder, about which little is known from the point of 

view of desirable length of treatment or risks of relapse. Studies that look at these 

considerations are to be encouraged" Hence our interest in developing a new 

questionnaire. 

One of the major issues running throughout the debate on diagnostic criteria 

is that of the extensive comorbidity of GAD. The extent of this with respect to 

individual disorders, and the evidence for the continued existence of GAD as a 

separate disorder despite this will be discussed in the next section. 
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1.3. The Comorbidity Debate -a continued exploration of the validity of GAD 

1.3.1. General comorbidity of GAD 

GAD is widely recognised as being a highly comorbid condition, but hitherto 

the issue of its close relationship with the other anxiety disorders and mood disorders 

has been touched upon only lightly. Mancuso et al (1993) found that chronicity of 

GAD was associated with significant Axis I and Axis H comorbidity. Estimates of 

GAD comorbidity range from 45%-91% (Sanderson & Barlow, 1990, Brawman- 

Mintzer et al 1993). The ECA study (Blazer et al 1991) found that between 58 and 

65% of lifetime GAD patients also had at least one other disorder. In the NCS 

survey, Wittchen et al, (1994) found lifetime comorbidity of 89.8% and current 

comorbidity of 65.0% applying strong DSM-III-R hierarchy rules for GAD. 

In a later study, Wittchen (1998) found that 90.4% of a sample of lifetime 

GAD patients were lifetime comorbid with another mental disorder, so, 

epidemiologically, `pure' cases of GAD are uncommon. Judd et al 1998 found that 

84% of the NCS sample meeting criteria for DSM-III-R GAD also met criteria for a 

comorbid mood disorder at some point in their lifetime. 

Many other authors can be quoted as saying that GAD has the highest rates of 

co-morbidity amongst the DSM-III-R anxiety disorders (e. g. Brown & Barlow, 1992, 

Brawman-Mintzer et al., 1994). 

High comorbidity leads some to suggest that rather than being an 

independent diagnostic entity GAD might be a prodrome of other disorders such as 

panic disorder or major depression. However, many studies, eg NCS, Brawman- 

Mintzer et al (1993), find a substantial minority of pure GAD cases, 26% of 109 

patients with a primary diagnosis of DSM-III-R GAD had no other lifetime diagnosis 

in the case of the latter study. 
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Clearly then, comorbidity in general is high for GAD. In the subsequent 

section, the relationship between GAD and other disorders is examined more closely. 

The issue is simple - does the degree to which GAD co-occurs with these other 

disorders point to the former being merely a facet of the latter? Should this be the 

case, the construct validity of GAD must obviously be severely questioned. 

The disorders for which this possibility exists are (firstly and most obviously 

from the point of view of their shared history) panic disorder, major depression, and 

obsessive-compulsive disorder (OCD). Theoretical and research perspectives on 

these will be considered in separate sections each of which aims to summarise what 

is known about the relationship of GAD with a particular Axis I disorder. 

It has been mentioned previously that the validity of GAD as a diagnosis has 

been questioned on the basis of its similarity to a long-term personality dimension, or 

an Axis H disorder (Hunt, 2000). Mavassakalian et al (1995) found that 37% of 

DSM-III GAD sufferers received at least one personality disorder diagnosis, the 

most common being avoidant personality disorder (26%). However, it was found 

that anxiety was not the most consistent predictor of these personality variables, but 

rather interpersonal sensitivity. The relationship between GAD and Axis II is 

controversial and unclear, therefore the ensuing discussion will confine itself to Axis 

I disorders. 

1.3.2. Relationship with Panic disorder 

1.3.2.1. Grounds for believing the two disorders to be related 

Because of their common origin, these two disorders might be expected to be 

the most closely related, and indeed there is a wide body of literature on the 
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reliability of the distinction between the two. Both may involve the sudden, intense 

bouts of anxiety known as panic attacks, although in the case of GAD these may be 

triggered by events, whereas in panic disorder they crucially must be (at least partly) 

uncued. Papers examining the validity of the distinction between panic disorder and 

GAD will be reviewed under separate sections devoted to pharmacological, 

epidemiological, and cognitive features. 

1.3.2.2. Pharmacological evidence 

Klein's original observation that panic and GAD could be distinguished on 

the basis of response to the tricyclic antidepressant imipramine (Klein 1964, Klein & 

Fink 1962a) is now called into question in some circles. The first study on 28 `panic' 

patients is largely anecdotal in nature and in the double-blind study, for a study of 

such pivotal importance, employs very small subject numbers (7 on imipramine and 

6 on placebo), and, faintly suspiciously, one-tailed statistical tests. Imipramine has 

subsequently been shown to be effective in GAD as well (Hoehn-Saric et al 1988). 

On the other hand, buspirone and ritanserin may be effective for GAD and not panic 

(Den Boer 1990, Sheehan et al 1988). 

With respect to pharmacological challenge studies, Nutt and Lawson (1992) 

state that provocation of panic attacks by lactate infusion is specific to panic 

disorder. 

In a recent challenge study, Verburg et al (1995) compared the outcome of 35 

% CO2 challenge in 9 panic disorder patients and 9 pure DSM-III-R GAD patients 

without a history of panic attacks. Although subject numbers are fairly low, this is 

offset by the fact that this is a double blind, placebo controlled crossover design - 
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each patient received CO2 enriched and normal air in a random order. Panic disorder 

patients showed a much larger increase in subjective anxiety ratings than GAD 

patients, but the number of panic symptoms reported between the two groups did not 

differ. This certainly points at least in the direction of a cognitive element to the 

maintenance of panic disorder, and does not rule out GAD as a prodrome of panic 

disorder. However, until the study is repeated with a larger sample size nothing can 

be taken as gospel. 

The balance of this pharmacological evidence then points to there being some 

utility in keeping the two diagnoses separate. 

1.3.2.3. Nature and time-course of symptoms 

Onset and course of the two disorders: 

The age of onset of GAD is generally agreed to be lower than that of panic 

disorder. In one of the post-DSM-III flush of studies comparing panic disorder and 

GAD, Anderson, Noyes, & Crowe (1984) (studying 18 DSM-III GAD patients 

drawn from first-degree relatives of panic patients) found mean ages of onset of 16.1 

years for GAD compared with 22.8 years for panic. Although their sample size is 

small for this kind of study, panic patients tended to report more of the 14 symptoms 

from the autonomic hyperactivity cluster. Anderson et al conclude that their findings 

support the DSM-III distinction between panic disorder and GAD, and the validity of 

both diagnoses. 

Taking a lifetime view of the course of these disorders, Barlow (1985) 

reports that in their small but pure DSM-III sample, patients with panic disorder had 

experienced symptoms for 16% of their lifespan, whilst those with GAD had 

experienced them for 56%, a `highly statistically significant' difference. 
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Garvey, Cook & Noyes (1988) report that 28% of their sample of panic 

disorder patients had experienced a prodrome of generalised anxiety symptoms 

(DSM-III-R) lasting a median of 5 years. They suggest that early misdiagnosis of 

this prodrome may contribute to the heterogeneity of GAD. However, the usual 

caveats of retrospective studies apply, although a conventional psychiatric interview 

was employed. If GAD and panic disorder are indeed merely positions on a 

continuum these prodromal symptoms may simply be a progression. However, the 

sample of prodrome patients was too small (9) to base any firm conclusions on, and 

many results were just non-significant that would have caused problems for their 

theorising. This may just reflect lack of power. 

Garvey et al also use their evidence to refute the criticism of Kline (1964) 

that some GAD cases respond to tricyclic antidepressants, on the grounds that these 

individuals are in fact suffering from the early form of panic disorder. This is an 

interesting argument, but one that might be prone to an element of circularity. 

One of the most thorough and comprehensive studies on this topic is that of 

Noyes et al (1992). These authors compared a vast array of `illness characteristics 

and comorbidity' patterns under near-optimal conditions - the sample sizes are large 

by psychiatric standards (41 DSM-III-R GADs vs 71 panics), and the GAD patients 

had never suffered from panic attacks. A brief summary of their findings follows in 

Table 1.3. 
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Table 1.3. Comparison of panic disorder and GAD (Noyes et al 1992) 

GAD Panic disorder 
Sex distribution (% female) 78.1 57.8 
Mean age 48.5 38.5 
Depression (%) 34.2 56.3 
Median age of onset 20 25 
Co-existing Axis I 
disorders (inc depression) less more 

Noyes et al concluded from their evidence that the distinction drawn between 

panic disorder and GAD is a valid one. However, as the authors themselves point 

out, the differences above could merely be a result of the selection criteria employed 

(a strict absence of panic attacks in GAD patients may perhaps be unrealistic). 

However, none of the results stated give a firm indication of any concrete difference 

between the two diagnoses other than degree/severity - which may, though, be 

sufficient difference in itself. This paper may help resolve the purely diagnostic issue 

of the separation between GAD and panic disorder, which is all the authors set out to 

do, but it sheds no fundamental light on the theoretical relationship between the two. 

It is interesting to note, as a side-issue, that Noyes et al seem to base their 

assumption as to the reliability of DSM-III-R GAD on a single paper by Mannuzza 

al (1989) - (`DSM-III-R GAD has satisfactory reliability'). Another example of 

psychiatrists' wishful thinking? 

1.3.2.4. Cognitive relationship between panic disorder and GAD 

There is a long history of cognitive psychologists finding differences in 

thought content between panic disorder and GAD. This is cited as evidence for the 
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cognitive theory of anxiety disorders (Beck, 1976), which advocates cognitive 

specificity. 

The received wisdom is that panic disorder patients have more thoughts 

concerning physical harm and internal bodily sensations than GAD patients. Some 

studies have found that GAD patients have their own distinctive cognitive pattern, 

being more concerned with mental catastrophes [Hibbert 1984, replicated Brietholtz, 

Westling & Ost (1998), Rapee (1985)]. Breitholtz, Westling & Ost (1998) also 

compared panic disorder and GAD patients' thoughts and images during anxiety. 

They used the interview of ideational components of anxiety developed by Hibbert 

(1984), and found that GAD patients' thoughts revolved largely around mental and 

other catastrophes, whilst panic patients were more concerned with physical 

catastrophes. It is surprising, however, that none of their panic disorder patients 

reported any thoughts in the `injury' or `illness' categories. In general, the 

convolutions these authors had to go through in order to categorise cognitions and 

imagery only serves to highlight the difficulties associated with ideational research. 

The distinction drawn between thoughts and images is likewise of dubious value. It 

is reported that relatively few patients convincingly reported images when anxious - 

the differences here may simply be in patients' relative abilities to verbalise diffuse 

feelings of anxiety. Strangely, their discussion highlights social anxiety as being the 

main focus of GAD cognitions. All these arguments seem to converge on the old 

idea that individuals suffer most anxiety from topics most relevant to their personal 

concerns. 

Breitholtz, Johansson & Ost 1999 used a prospective method, with blind 

raters, and found that their 38 GAD patients (of which 14 were pure GAD) had 

significantly more cognitions about interpersonal conflict, acceptance, and worry 

27 



over minor matters, while panic disorder patients had significantly more cognitions 

in the physical catastrophe category. 

Table 1.4 Summarises a number of studies on the cognitive differences 

between GAD and panic disorder. 

1.3.2.5. Summary of relationship with panic disorder 

The three areas of evidence discussed above, whilst not being conclusively in 

favour of the existence of GAD as a separate entity, provide enough differences 

between the two disorders to justify its independence at least until further research 

can be conducted. 

1.3.3. Relationship with major depression 

1.3.3.1. Grounds for the believing the two disorders to be related 

According to Nutt, Bell & Potokar 1997, `anxiety and depression commonly 

coexist - indeed this may be the norm'. They posit three main mechanisms by which 

this may arise: 

1) Anxiety may lead to demoralisation and depression 

2) Depression results in anxiety about the depressive condition and its consequences 

3) A life stressor results in the development of both an anxious and a depressive 

condition 

Mancuso et al (1993) reported that 9.1% of their chronic GAD sample of 22 

had comorbid major depression, and 45.5% dysthymia - however, the size of the 

sample makes this an unreliable estimate of general comorbidity levels. Hunt (2000) 
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notes that construct validity of GAD has been called into question because, amongst 

other things, of its strong relationship with major depression. 

1.3.3.2. Pharmacological evidence 

The main source of pharmacological evidence suggesting a divergence 

between the two disorders is that benzodiazepines affect anxiety, and anxiety 

symptoms in depression, but not depression itself (Nutt, Bell & Potokar, 1997). 

1.3.3.3. Nature and time-course of symptoms 

Maser (1998) asserts that `the life-span nature of GAD makes it similar to a 

personality dimension'. (See also Akiskal 1998). He also cites Riskind et al (1987) as 

evidence that `anxiety and depression can be psychometrically distinguished by scores 

on questionnaires'. However, this paper is elderly, at least prior to modem 

classification of GAD, and the validity of the scales used, the Hamilton scales, leaves 

something to be desired, as highlighted later in this literature review. 

1.3.3.4. Cognitive relationship between GAD and depression 

Brown (1997) quotes a tripartite model of anxiety and depression (Clark & 

Watson) in which negative affect, or general distress, is a common element of anxiety 

and depression which are differentiated on physiological hyperarousal and absence of 

positive affect, respectively. Hence, if this is the case, as negative affect is at its 

highest in GAD and mood disorders, (Brown Chorpita and Barlow `forthcoming') it 
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would always be difficult to differentiate GAD and mood disorders on the basis of 

worry and associated symptoms that could be considered to be part of negative affect. 

1.3.3.5. Summary of the relationship between GAD and depression 

The conclusion seems to be that the intuitive differentiation between the 

emotional states, remains a valid one. The issue under question is where the lines in 

the diagnosis of syndromes are drawn, and the likelihood is that these will continue to 

evolve. 

1.3.4. Relationship with Obsessive-Compulsive Disorder (OCD) 

OCD, like GAD, is a disorder with very high comorbidity (Sasson et a] 2001). 

Therefore it might be argued that a high comorbidity between the two would be 

predicted on the basis of this alone. Much consideration was given to this issue in the 

development of DSM-IV (Brown, 1997). Obsessions and worries respectively are two 

apparently similar constructs that occupy central definitive positions with respect to 

diagnosis. 

Considerable overlap between the two disorders has been reported. 

Abramowitz and Foa (1998) report 20% comorbidity with DSM-III-R GAD in a 

sample of 381 DSM-IH-R OCD patients, and note the similarity between obsessions 

in OCD and worries in GAD ('repetitive unwelcome thoughts'). Additionally, the 

parallel could be drawn that GAD patients regard worry as having properties such as 

staving off catastrophe, (Brown 1997) rather like the compulsions of OCD. Turner 

Beidel & Stanley (1992) tackle this issue in their position paper, as do Brown, T. A., 

Moras, K., Zinbarg, R. E., & Barlow, D. H. (1993). 
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Abramowitz and Foa (1998) tested the approach that obsessions are more 

intrusive than the worries of GAD, as well as not being about everyday concerns, and 

therefore both diagnoses should retain their independence. Their evidence supports 

this - `The presence of GAD did not elevate OCD symptoms, per se. ' Excessive 

worries were more common in those with comorbid OCD and GAD, and more worry 

about everyday topics was reported by this group. The study is slightly marred by the 

fact that, as the authors admit, no other comorbidity information was collected. 

In summary, it is possible that GAD may present a variant of the obsessional 

checking found in OCD (Nutt, Argyropoulos & Forshall, 2001), but the content of the 

obsessional thinking is different enough in the two disorders to justify their 

independent status. 

1.3.5. Summary of the comorbidity debate 

Brown & Barlow (1992) state, `comorbidity data have fundamental significance 

for classification and treatment (of anxiety disorders)'. Consideration of the 

implications of comorbidity has perhaps been limited to date by the earlier 

hierarchical exclusion criteria in DSM-III. One of the most important implications is 

for the construct validity of GAD. It has become the norm to view comorbidity of 

conditions as somehow `dirty' and muddying the waters of some hypothetical `pure' 

anxiety disorder, when in reality, comorbidity better reflects the continuum of human 

anxiety. Indeed, Judd et al (1998) state that `more recently there has been a growing 

recognition that comorbidity is a fundamental characteristic of the course and nature 

of GAD'. Perhaps where this is possible we should be content with a categorisation of 

primary and secondary GAD (as in Dugas et al 1998). In many cases, this is 

impractical as the data is not available to show which disorder is primary, and 
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specifically with the case of GAD, it is often difficult to ascertain this even if the 

information is requested. 

To quote the excellent 1992 Brown & Barlow paper once more; `Whereas 

DSM-III-R is principally a categorical system that assumes discontinuity and 

qualitative differences among disorders, examination of co-occurrence at the 

symptom level espouses a more dimensional or quantitative approach'. On reflection, 

it is perhaps unsurprising that psychiatry, a profession of medics, has adopted the 

former approach. Medicine advocates a diagnostic label for a condition with a known 

aetiology, followed by a selection of treatments for that discrete label. In the case of 

psychiatry however, the aetiology is unclear on either a biological or a psychological 

level, and indeed, each `diagnosis' may come about by a number of pathways. 

Hunt (2000) notes that construct validity of GAD has been called into question on 

the following points; 

" relationship with major depression, 

" poor reliability before DSM-IV criteria, 

" poor specificity of somatic symptoms and worry 

There can be no doubt that all of the above issues are still very much under 

debate. However, there is strong evidence for the existence of GAD as an independent 

condition, no matter how high its rates of comorbidity. Blazer et al (1991) report that 

in their Epidemiological Catchment Area (ECA) data, DSM-IH GAD cases remain 

even when other diagnoses were excluded. They point out that the aetiology of pure 

GAD and that comorbid with major depression, for example, may be different. 
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The practical upshots of this debate are twofold. Firstly, that care must be 

taken in the diagnosis of GAD to maximise treatment outcome. To this end, treatment 

approaches are discussed in the next section. Secondly, the questionnaire that this 

thesis aims to develop must simply aim to reflect the severity of GAD as it is 

currently conceptualised. 

1.4. Current status of treatment for GAD 

This section aims to summarise current trends and research into the treatment 

of GAD. A thorough review of the various approaches to treatment, and the degree to 

which they are successful, is given here, both to highlight the importance of further 

work in this direction, and to assess whether one scale would indeed be practical to 

assess outcomes from both psychological and pharmacological treatments. 

1.4.1 Psychological treatments for GAD 

Approaches based on cognitive and behavioural conceptions of anxiety enjoy 

considerable success with many of the anxiety disorders. This is unsurprising perhaps, 

if one takes the view of Mathews (1985), who argues that, to the extent that 

dysfunctional cognitions are a causal factor in anxiety, then it may be necessary to 

change them before any permanent improvement can be expected. 

However, the situation with respect to GAD is, at least at present, rather more 

bleak. To quote Wells and Carter (1999), `GAD is difficult to treat. Only 

approximately 50% of patients improve with CBT'. (eg Borkovec & Costello 1993, 

Durham & Allen 1993). Clark (1996) states that 80-85% of panic disorder patients 
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show `clinically significant improvement', while Borkovec and Newman (1998) say 

that this figure is only around 50% for GAD. 

There are many potential explanations for this unfortunate fact. One advanced 

by Wells & Carter is that there is no specific cognitive model of GAD on which a 

treatment regime could be based. However, they might not be entirely correct in this 

assertion - early models do exist [Beck & Rush (1975), Beck, Emery & Greenberg 

(1985)] that explore cognitions associated with panic and anxiety. It is true to say 

though, that these models predate the modern conceptualisation of GAD. Wells & 

Carter assert that cognitive treatment would be more effective were there to be a 

`specific cognitive model of the maintenance of GAD. ' 

The above argument, as with so much of the research into cognitive- 

behavioural techniques, implicitly assumes Beck and Emery's (1985) suggestion that 

each anxiety disorder has its own specific pattern of dysfunctional cognitive 

processes. From a purely intuitive standpoint, this seems reasonable, although whether 

this is cause or consequence of the anxiety disorder is more difficult to disentangle. 

There can be little doubt that, given their inherently theoretical basis, 

psychological therapies for GAD have been hampered by the continually changing 

diagnosis. In an attempt to find the ideal `cocktail' of components for therapy of 

GAD, a number of researchers have compared cognitive and behavioural components. 

Durham & Turvey (1987) compared Beck's cognitive therapy with behaviour 

therapy in `chronic general anxiety'. They found no difference between the degree of 

improvement attained using the two approaches at the end of treatment, but at 6 

month follow-up cognitive therapy patients tended to maintain or improve whereas 
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those in receipt of behaviour therapy alone tended to revert. This lends support to the 

argument that cognitive therapy has a more enduring effect. However, it should be 

noted here that the study seemed to be comparing the cognitive and behavioural 

elements of Beck and Emery's CBT as described in a 1979 treatment manual. 

Butler et al (1991) compared Beck-style CBT and BT and found a clear 

advantage for BT' in DSM-III-R GAD plus a6 month duration criterion which 

presages DSM-IV criteria. Improvements were assessed using the `trait' scale of the 

Spielberger State-Trait Anxiety Inventory (STAI), the Beck Anxiety Inventory (BAI), 

and the Beck Depression Inventory (BDI). The assessor-rated Hamilton Anxiety Scale 

was also employed, but caused problems due to discrepancies between the two raters. 

The differences between CBT and BT were clinically significant on a range of 

measures (including need for further treatment) both after treatment and at 6 month 

follow up. The common finding that the gains made after CBT are maintained was 

replicated. The authors suggest that cognitive techniques are by their nature more 

directed to worry, and call for a more specific rationale for cognitive therapy of GAD. 

Borkovec and Costello (1993) state that `the degree of clinically significant 

change (as a result of CBT) has not been large, and comparisons among various 

therapies or elements have been generally non-significant'. They tested whether non- 

specific factors were accounting for therapeutic gains in GAD by comparing applied 

relaxation, CBT and non-directional therapies. They found AR and CBT to be 

superior, and thus concluded that `behavioural therapy and CBT contain active 

ingredients in the treatment of GAD, independent of non-specific factors'. But suggest 

that efficacy of these therapeutic procedures could be improved by further 

development `especially if these developments draw from existing basic research on 
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the nature of GAD'. Unsurprisingly, they also found that expectancy for improvement 

was related to outcome. This aspect of treatment might be particularly relevant to 

GAD, because worrisome cognitions are normally future-referent. 

Chambless & Gillis (1993) provide a useful meta-analytic review paper of 

CBT in a range of GAD criteria, panic disorder and social phobia. In general, they 

found CBT to be clearly superior to waiting-list and placebo control groups in all the 

above disorders, however, its benefits over and above behavioural interventions were 

less clear-cut in the studies they reviewed. The 9 clinical GAD studies reviewed 

largely employed CBT as advocated by Beck & Emery (1985), and one or more 

additional behavioural techniques such as progressive relaxation training. In general, 

relatively large effect sizes for the impact of CBT on anxiety measures were attained 

immediately after treatment and, for those studies which included this, at follow-up. 

Chambless & Gillis review the Borkovec and Costello nondirective/CBT comparison 

study mentioned above, but mention that these results conflict with those of another 

study by Blowers et al (1987) which did not find that CBT was superior to ND. The 

methodology of the Borkovec and Costello study was preferred though, (eg more 

treatment sessions), although the comparison of ND and CBT at follow-up is 

confounded because more ND clients received additional treatment. It could not be 

concluded from this review that CBT is more effective than behavioural treatments in 

GAD, because only 2 studies were meta-analysed, and the results of these were 

conflicting. However, it might be worth pursuing this kind of analysis more 

thoroughly for GAD alone. The review concludes that cognitive change, by whatever 

means achieved, is the crucial factor. CBT is not the only treatment which produces 

cognitive change, `CBT may result in greater cognitive change than other therapies 

only when it is the more effective treatment for the client's overall symptoms'. 
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This argument could potentially be taken one stage further (as indeed they do) 

to include all treatments, including drug therapy, which may act as a crutch for 

cognitive change. 

Ost & Breitholtz (2000) compared applied relaxation and cognitive therapy in 

DSM-III-R GAD with an added criterion of one year's duration. The use of the 1987 

criteria seems strange for such a recent study - this would appear to be due to the use 

of the ADIS-R. 

Despite the variation in criteria, their results were very much in parallel with 

existing studies - clinically significant improvement was broadly 50 - 70% compared 

with Clark's 80-85% in panic disorder. From their results, and taking into account a 

variety of other studies that have found CT to be equal to AR (e. g. Borkovec & 

Costello 1993), Ost & Brietholtz concluded that both AR and pure CT have uses for 

treatment of GAD. 

1.4.1.1. Summary of psychological treatments for GAD 

Despite the wide variations in criteria employed, and therapies compared, the 

above studies seem to be broadly in agreement on a number of points. Firstly, that 

psychological therapies are effective in GAD, but that this effectiveness lags behind 

that in other anxiety disorders. Secondly, whilst there might not be much to choose 

between the various psychological therapies immediately post-treatment, CT is more 

enduring in its effects. 

The first point is not surprising. The division of anxiety neurosis was such that 

panic disorder consisted of a very clear-cut diagnosis with clear cognitive 

underpinnings. GAD, being the `left-overs' was bound to be less clear. Secondly, the 
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very nature of worry in GAD is diffuse. Research has therefore concentrated on the 

much more rewarding panic disorder. If an empirically-based cognitive theory of 

GAD could be developed that could be reliably applied to a high enough percentage 

of GAD cases, this would undoubtably help the position. 

1.4.2. Trends in drug treatment of GAD 

Drugs licensed for the treatment of GAD to date are: the benzodiazepine (BZ) 

diazepam, the azapirone buspirone, and recently, venlafaxine. SSRIs including 

paroxetine have undergone trials, and the manufacturers of the latter have applied for 

a licence. The aim of this section is to establish what the treatment of choice currently 

is for GAD, to assess its efficacy with respect to psychological therapies, and to make 

initial enquiries as to whether psychological and drug treatments target the same 

aspects of the GAD symptom profile. 

Greenblatt et al (1983, part 1) point out that, whilst being very popular in the 

early seventies, benzodiazepine use was decreasing by the end of that decade due to 

(largely unvalidated) reports of dramatic consequences of their use. However, 

although these authors were clearly pro-benzodiazepine use, in (1983 part 2) they note 

that many patients take the drugs for years, and note that the Food and Drug 

administration cautioned against anxiolytic treatment of more than four months' 

duration. 

The collaboration of the two authors Schweizer & Rickels has contributed 

much to the debate on the long-term management of GAD, and the issues and 

dilemmas pertaining to this. In their 1996 paper, they make the distinction between 
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acute and sustained remission, particularly with respect to BZ treatment. It is possible 

that sustained remission occurs partly because the BZ supports some form of 

cognitive restructuring. They refer to Greenblatt et al 1983 who said that BZs are 

effective within two weeks in two-thirds of GAD cases. In a later paper, Rickels and 

Schweizer (1997) argue strongly for short-term anxiolytic therapy. The same authors 

(Schweizer & Rickels 1997) state that the azapirone drug buspirone may be preferable 

to benzodiazepines for long-term treatment because of the potential for psychomotor 

impairment (interfering with skilled activities such as driving) associated with the 

latter, and in clients who have high risk factors for dependency or abuse. However, 

when panic attacks are present they conclude that BZs are indicated. 

Rocca et al (1997) performed a large study (with 81 patients) examining the 

efficacy of paroxetine as an alternative to BZs in GAD. Paroxetine was found to be 

effective, and the authors claim that it treats psychic symptoms of anxiety. 

Conversely, Schweizer and Rickels (1998) note that the search for alternative 

anti-anxiety agents that are not active at the benzodiazepine receptor has so far not 

borne great fruit, with only buspirone. In support of this, Nutt, Bell and Potokar 

(1997) reach similar conclusions, stating that `the crucial decision is between a 

benzodiazepine and buspirone'. (However, both these papers were published prior to 

the licensing of venlafaxine). Buspirone has advantages over benzodiazepines in 

terms of lack of sedation, withdrawal and dependence effects, and lack of interaction 

with alcohol. However, the onset of its therapeutic effects is comparatively much 

slower. Current trend in psychiatric clinics is for the responsible use of maintenance 

benzodiazepines (Nutt, 2000, personal communication). 
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1.4.3. Conclusions on GAD therapy 

The above review has demonstrated that there are a variety of different but 

equally valid approaches to the treatment of GAD, but that there is no one integrated 

approach to managing the disorder. Given the different manifestations of GAD, a 

single approach to therapy may not even be appropriate. As the disorder is so diffuse, 

there may be some utility in dividing GAD up into subtypes that respond 

preferentially to different form of treatment, as Hoehn-Saric (1998) attempts to do. 

Whatever the answer to this particular debate, it is clear that much further research 

needs to be carried out into the long-term management of GAD. GAD therapy in 

general seems to be a chronic process, because relapse is common. Perhaps an optimal 

approach might be a long-term psychological one, with an initial drug `crutch'. Again, 

looking forward to the remainder of this thesis, any scale specific to GAD and capable 

of quantifying the success of such approaches would be of use. 

1.5 Why research GAD? 

The DSM-III-R (1987) asserts that the `impairment (of GAD) is rarely more 

than mild', a statement that can only have contributed to the relative lack of research 

interest in the condition. It is true that most cases of GAD can be dealt with at a 

primary care level, but the chronicity of the condition, its prevalence, and the 

suspicion that it predisposes to other mental health problems all mean that this kind of 

sweeping statement might be viewed as somewhat reckless. Furthermore, evidence, 

both empirical (eg from the NCS, Wittchen et al 1994) and anecdotal (for example, 

the case study at the beginning of this literature review) indicates that the condition 
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can be debilitating in its own right. The reasons why research interest in GAD should 

not be allowed to flag are considered in more detail below. 

1.5.1. Impairment of GAD, and consequent economic importance 

In their analysis of National Comorbidity Survey (NCS) data, Wittchen et al 

1994 found `significant health care utilisation' for DSM-III-R GAD, and an 

association with significant disability, particularly if comorbid with a mood disorder 

(Judd et al 1998). Katon et al (1990) found that 22% of 119 distressed high healthcare 

users met criteria for a current episode of DSM-III-R GAD - second only to major 

depression, at slightly less than 24%. 

Anderson, Noyes & Crowe, (1984) found that 22% of their GAD cases had 

received psychiatric treatment compared with 8% of panic patients, (although about 

half of each group had received medical treatment at some time), but the latter 

reported more visits to their GP in the last 3 months. 

Unsurprisingly, Blazer et al (1991) found in their ECA data that GAD was 

associated with increased use of mental health services, but more controversially, that 

use of general health services was unaffected. Indeed, they found that people without 

the disorder made more frequent use of outpatient physical health services - they put 

this down to GAD patients being generally younger (but the data for age in this 

sample is not clear). Brawman-Mintzer & Lydiard (1996) 

1.5.2. Prevalence 

GAD is held to be one of the more common psychiatric disorders, estimates 

for lifetime prevalence broadly lying between 4 and 7%. However, this very much 
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depends on the diagnostic criteria employed, and, as previously noted, these have a 

tendency to change. Blazer et al note as early as 1987 that the definition of 

generalised anxiety but not GAD) will affect its prevalence, yet it seems that very few 

papers exist making this explicit comparison. Table 1.5 compares prevalence 

estimates from studies using a range of diagnostic criteria. 

However, the impact of GAD at primary care level is significant - Barrett et al 

(1988) found a 2.9% prevalence rate in primary care settings for GAD, making it the 

most common anxiety disorder observed in the primary care setting. Wittchen et al 

(1994) found that 43% of subjects with pure GAD sought help in the primary care 

setting, and that these people were less likely to seek help from mental health settings 

than comorbid cases (29% vs 50%). 

The first conclusion that can be drawn from Table 1.5 is that estimates of the 

prevalence of GAD vary hugely according to the diagnostic criteria used - the studies 

comparing DSM and ICD-10 are particularly enlightening - the sample, and the 

degree to which comorbidity is tolerated. The average value calculated across these 

studies is 5.3%, lifetime. Clearly further research needs to be conducted in order to 

establish exactly how much of a problem GAD is epidemiologically, using current 

diagnostic criteria. 
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Table 1.5. Studies investigating the prevalence of GAD 

Study Date Diagnostic Prevalence/% Lifetime Comments 
system prevalence 

George, Hughes 1986 DSM-III 8? 
& Blazer 
Faravelli et al 1989 DSM-III 2.8 5.4 Carried out in 

DSM-III-R 2 3.9 Florence 

Angst et al 1990 DSM-III 1.7,1 year Longitudinal 
sample of 19/20 
year olds 

Blazer et al 1991 ? DSM-III 3.8 inclusive, Estimated national 
1.7 excluding prevalence from 
other DSM-III ECA data. 
diagnoses 

Rapee 1991 ? 4 in general ? 
population 

Wacker et al 1992 DSM-III-R 1.9 Basel, Switz 
ICD-10 9.2 

Flint 1994 ? 0.7-7.1 Elderly sample - 
most common 
disorder - 
implications for 
prognosis? 

Wittchen et al 1994 ? ? 5.1 NCS data 
Kessler et al 1994 DSM-III-R 5.1 

ICD-10 8.9 
Judd et al 1998 ? 3 
Wells & Carter 1999 DSM-IV ? 3 5 Quoting DSM-IV 

1.5.3. Time-course and prognosis 

Most authors agree that the onset of GAD is early in terms of the anxiety 

disorders - recall the earlier discussion with respect to comorbidity with panic 

disorder. In a more general context, Schweizer, referring to Robins (1991) states that 

`Surveys suggest GAD is a relatively early onset disorder'. Lewinsohn, 1993, 
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Whitaker, 1990 and Scheibe, 1992. To this, Davison and Neale (1996) add that `it 

typically begins in mid-teens', although, and this seems on the early side even for 

GAD. 

GAD is particularly pernicious, because with this early age of onset comes a 

very low remission rate. In an early study, Rickels et al (1986) found that 63% of 131 

anxious patients in a diazepam trial relapsed within one year. Mancuso et al (1993) 

found that 50% of a sample of 44 GAD patients still fulfilled DSM-III-R criteria after 

16 months, and this pitcure does not become any less bleak when the evidence of 

Flint's (1994) elderly sample is taken into account. Finally, when asking patients how 

long they had suffered from pathological anxiety, Barlow et al (1986) report that 

many sufferers answer `all my life'. 

1.5.4. Summary of importance of research 

The research reviewed above indicates that GAD is a disabling, prevalent and 

chronic condition, which causes significant impairment of day-to-day functioning far 

in excess of that expected from normal, non-pathological worry. GAD manifests as a 

plethora of symptoms, both psychological (tension, worry, apprehension about 

everyday situations) and somatic (palpitations, nausea, dizziness). Given these 

findings, the prevailing lack of research to be discussed next is disappointing, and 

should be rectified with the aid of new tools designed with the most recent 

conceptualisation of GAD in mind. 
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1.6 Current Status of, and obstacles to, GAD research 

Despite the many reasons for making it a research priority considered above, 

GAD remains an under-researched disorder at a clinical level. Despite claims of a 

recent upsurge in research, evidence of this has failed to materialise, as proved by 

Dugas' very recent literature review (Dugan 2000). The reasons for this have both 

logistical and theoretical bases, and will be discussed in the ensuing section. 

1.6.1 Practical obstacles to GAD research 

The first hurdle for the researcher is availability of patients suitable for, and 

willing to take part in, clinical studies. The frequency with which GAD sufferers 

present at the clinic is surprisingly low given the disorder's high prevalence as 

suggested by the studies reviewed earlier. The high incidence of somatic symptoms 

noted above is at least partially responsible for this. Many sufferers seek medical 

rather than psychiatric help for their range of inexplicable physical ailments, and, 

because of the stigma that still dogs mental illness, may underplay or even neglect to 

mention their psychological symptoms. The true diagnosis is therefore often obscured. 

Further to this, those patients who are diagnosed as suffering from GAD tend to be 

treated solely at general practitioner level with, most commonly, maintenance 

benzodiazepines. Only the most intractable and/or comorbid symptomatic cases reach 

the psychiatric outpatient clinic. Wittchen et al (1994) found that 43% of subjects with 

pure GAD sought help in the primary care setting, and that these people were less 

likely to seek help from mental health settings than comorbid cases (29% vs 50%). 

This might contribute to the view that `comorbidity is a fundamental feature of GAD', 

46 



and certainly makes researching GAD in the psychiatric clinic a minefield of multiple 

diagnoses. 

1.6.2. Theoretical obstacles to GAD research 

The principal theoretical problem for GAD research in general has to be its 

unclear diagnostic conceptualisation. DSM criteria change all the time, an indicator of 

the low confidence researchers have in the category, and any researcher must tackle 

the issue of extensive comorbidity firmly by the horns. In interests of scientific rigour, 

it might be necessary to separate pure from comorbid GAD, and carefully state when 

reporting research, as in the case of panic disorder with and without agoraphobia. 

Research by psychologists has been hampered, as discussed previously, by the 

fact that there are as yet no tried and tested specific cognitive models for GAD as 

there are for panic disorder (Clark, 1988) or social phobia, and therefore no 

motivation for research to prove or disprove these. The early models mentioned 

earlier are too outdated to be of use. Thus GAD has long been the poor relation of its 

two, more circumscribed, cousins, although there has been a recent resurgence of 

research interest. 

However, two models are in the process of development. That of Dugas et al 

(1998) hinges on GAD patients having an intolerance of uncertainty, and beliefs about 

worry which lead to it being negatively reinforced. That of Wells & Carter (1999) has 

in common with the Dugas et al model the aspects of belief in the utility of worry, and 

its negative reinforcement. 
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1.6.3. Future directions for research 

As mentioned previously, there remains an urgent need for research on the 

new updated DSM-IV criteria, particularly with respect to a successful treatment or 

treatments for GAD. 

Research on GAD is vital because: 

1) GAD may be fundamental to the understanding of the aetiology of emotional 

disorders 

2) It is a distressing and disabling condition in it own right 

3) Sufferers are chronic consumers of healthcare resources, and social benefits 

1.7. Summary of the Concept of GAD 

This literature review has to this point been establishing the state of play with 

respect to the construct validity of GAD, and the current state of research into this 

concept. It has concluded firstly, that the concept of GAD has undergone major 

changes in the last 25 years and it is possible that it will change again in the future. 

Secondly, that GAD is extensively comorbid by its nature, but that this should not be 

an obstacle to research. Thirdly, that current treatments for GAD are inadequate, 

fourthly, that current research into GAD is skeletal and in much need of fleshing out 

and updating. 
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1.8. Existing Questionnaire Tools For Research 

A number of scales utilised in diagnosing and researching GAD already exist. 

A representative sample is discussed here. Theoretical issues with each are discussed 

first, followed by practical advantages and/or limitations. It will be seen that no one 

scale possesses all the attributes deemed to be necessary in the ideal diagnostic and 

research instrument, but that this is not essential as long as we possess sufficient 

coverage in a range of research tools. We are not in search of the `Holy Grail' of 

GAD research, merely attempting to fulfil a set of research requirements not already 

covered by existing scales. 

1.8.1. Hamilton anxiety scale (HAS) (Hamilton 1959) 

This now elderly scale consists of 88 items pertaining to anxiety neurosis, 

grouped into 15 variables which are scored by the observer on a 0-4 scale. This gives 

a maximum score of 60. 

There are a number of caveats in using the HAM-A in GAD research, the first 

being the very obvious fact that it was not designed with GAD in mind, predating the 

diagnosis as it does by over 20 years. This therefore makes the use of the HAM-A as a 

comprehensive instrument for assessing the efficacy of anxiolytics in specific 

disorders dubious, but this has not prevented it from being widely used for this 

purpose. It is not uncommon to find a score of 15-20 on the HAM-A as a prerequisite 

for entry into an anxiolytic trial. 

One of the potential advantages of the HAM-A is that it covers virtually the 

whole spectrum of anxiety symptoms - from physical symptoms and depressed mood 
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to behaviour during interview. However, the conspicuous lack of an item assessing 

panic should be noted, as should the non-specificity of the items to GAD. 

Furthermore, the collation of these symptoms into the 15 variables seems to have been 

largely intuitive. Hamilton's own comments on the scale seem to be blithely ignored: 

"The scale can by no means considered to be in its final state. Ideally each of 

the items listed under the heading of a variable should be handled separately 

for purposes of full item analysis... some of the variables are obviously a rag- 

bag of oddments and need further investigation". (Quoted in Snaith et al 

1982). 

Thus, Hamilton makes it clear that he was only too aware that his scale had 

not been constructed according to rigorous psychometric criteria, and that he fully 

expected that it might be altered as a result of evidence from validation studies. 

Despite this, the number of validation studies to 1988, by which time the scale was 

well established, was only four, and even the evidence from these was not 

overwhelmingly convincing. Furthermore, the actual score assigned to each variable 

is open to a certain amount of subjectivity on the part of the clinician, and precise 

instructions for scoring were not provided by Hamilton. 

Maier et al (1988) point out that, at their time of writing, the original version 

of the HAM-A was the most widely used assessment tool in validation studies of new 

anxiolytic drugs, as seems to be the case to date. In quite a comprehensive study, 

these authors assessed the reliability, validity and sensitivity to change of the scale in 

two relatively large (approximately 100) samples of anxious and depressed patients. 

They found the reliability and concurrent validity (as assessed by Spearman 

correlations with other anxiety measures) to be sufficient, but the internal validity to 
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be insufficient, i. e. the scale did not appear to measure a single stable latent variable. 

This might not be too great a disadvantage given the fractionated nature of the 

diagnosis of GAD, but it should at least be established whether GAD is the most 

appropriate anxiety disorder for the Hamilton to quantify. 

These authors therefore call into question the use of the HAM-A in anxiolytic 

treatment studies, and call for more specific anxiety scales to be developed. A number 

of interesting issues arise from their results - for example, autonomic symptoms 

having the lowest inter-rater reliability of all the HAM-A items, slightly below 

respiratory symptoms. Interestingly, `autonomic symptoms' is a different item to 

cardiovascular symptoms. They say that the psychic subscale is a better indicator of 

the severity of anxiety. 

The HAM-A is observer-rated, which makes it possibly more accurate, but 

adds to the time and expense involved in a clinical trial - particularly considering the 

large number of items to be considered. 

1.8.2. Clinical Anxiety Scale (Snaith et al 1982) 

In the Clinical Anxiety Scale (CAS), Snaith aimed to continue where 

Hamilton left off. Hence the CAS is derived from the original 1959 HAM-A. As in 

the HAM-A, items are rated on a five-point scale from 0 to 4. Mainly psychic and 

somatic tension items were included in the final six-item scale. The scale aims to be 

an `instrument for the assessment of the present state of anxiety - and therefore 

should be sensitive to change in a patient's condition. 

Twenty years after the HAM-A's original publication, Snaith et al finally 

answer Hamilton's call for an item analysis of its 88 individual phenomena of anxiety 
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neurosis. Unfortunately however, the flaws in this process are rife. For no adequately 

stated reason, only 63 of the 88 items were analysed, and patient numbers are too low 

for any serious questionnaire development work (51 and 27). Add to this the fact that 

by 1982 anxiety neurosis no longer existed in the DSM and one has to question 

whether the whole process was worth the effort. 

Criticisms of Snaith's approach do not stop there. Items were selected by their 

correlations with a global measure of severity which was 50% determined by the 

patient's own rating of the severity of their disorder. Clinically it is laudable to take 

patients' views into account, but psychometrically this introduces sources of 

unreliability due to individual differences in thresholds for severity. Also from a 

psychometric standpoint, it should be noted that the final form of the CAS precludes a 

high classical reliability (as indexed by Cronbach's alpha) because of its short length. 

Alpha is not assessed in the original paper, perhaps because the focus of the scale is 

more to be a quantifiable psychiatric interview rather than a scale per se. No 

comparisons with existing scale measures of psychopathology (except a HAM-A 

score extrapolated from their data) are included at any point. 

The `dry mouth' item was excluded because they say it is `difficult to assess 

whether this is wholly a symptom of anxiety or a drug effect'. The insomnia item was 

also removed, because of patients using hypnotic drugs. 

In summary, the CAS goes some way to answering Maier et al's call for 

specificity as depression-related items were excluded. However, the scale fails to be a 

convincing item-analysis of the HAM-A. The final version of the scale was selected 

according to the results of Spearman correlation coefficients on a sample of 27 

patients - given the inherent vagaries of correlation coefficients, this seems very slim 

evidence on which to base such an important decision. The authors themselves state 
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that `care should be taken when using the CAS in clinical settings other than anxiety 

neurosis', and acknowledge that the CAS shares with the HAM-A the lack of an item 

relating to panic attacks. This is included as an optional extra, not to be included in 

the CAS score, but it is unclear as to why such an item could not have been devised at 

an earlier stage and included with the development studies. 

The CAS is briefer and easier to administer than the HAM-A, and includes 

precise scoring instructions. To summarise, psychometrically the approaches used in 

the 1982 paper are haphazard, but the six items selected in the end have some face 

validity as a measure of anxiety. The item on worry is pertinent to GAD, but on 

balance, the CAS would not seem to be a suitable choice for GAD research. 

1.8.3. Beck Anxiety Inventory (Beck, Epstein Brown & Steer 1988, Beck & Steer 
1990). 

A popular instrument amongst practitioners of cognitive therapy techniques, 

the Beck Anxiety Inventory (BAI) consists of 21 items rated on a 0-3 scale (note the 

parallel with his depression inventory). A number of studies of GAD have employed 

this measure, for example, Butler et al (1991), and Ost & Breitholtz (2000), who also 

employed the STAI for this purpose. 

The BAI is easy to complete and score, but was compiled prior to the revision 

of the DSM-IV criteria for GAD, and is not specific to GAD. 

1.8.4. Generalized Anxiety Disorder Questionnaire (GAD-Q), Roemer et al (1995) 

This is a self-rated questionnaire recommended by the authors for use in 

identifying `hidden' cases of GAD in an undergraduate population. As such, it is a 
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valuable addition to the research arsenal, given the paucity of GAD patients 

presenting at clinic. The questions were constructed by paraphrasing DSM criteria - 

the scale's development began in the late 1980's, and so pre-dated DSM-IV, but does 

include anticipated criteria. 

The GAD-Q has been extensively used by its developers in analogue studies 

of GAD (eg Roemer, Molina, Litz & Borkovec, 1997), although it must be noted that 

in this study the authors still did not attempt to incorporate DSM-IV criteria. And, 

despite the authors' claims that the GAD-Q produces `a relatively low rate of false- 

positives', their finding that approximately 8.6% of their undergraduate sample met 

DSM-III-R criteria for GAD seems high in relation to the current prevalence rates 

discussed earlier in this review. Indeed, Roemer at al (1991) did find that the GAD-Q 

overestimated the extent of GAD compared with interview by trained diagnosticians. 

Borkovec & Roemer (1995) also use the GAD-Q in their study of the perceived 

functions of worry in student worriers. They too found that the GAD-Q identified 

GAD in 12.7% of students, much higher than general population levels. The authors 

summarise these findings by pronouncing the scale to be fairly accurate in detecting 

diagnosable GAD in student populations, and very accurate in identifying its absence. 

The prime function of the GAD-Q is in scanning normal populations with a 

view to identifying cases of GAD for research purposes. Individuals identified via this 

process would be unlikely to present at clinic for treatment, and therefore the 

questionnaire reflects this in its unsuitability for quantifying treatment effects - the 

mix of different styles of questioning would make their scale unwieldy for this 

purpose. A number of other criticisms can be labelled at the design and format of the 

questionnaire. Question 2 (See Appendix 3.5 for a copy of the GAD-Q) contains a fair 
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amount of demand characteristics, giving 6 spaces to be filled by topics of worry. It is 

also unclear, when assessing presence or absence of somatic symptoms, exactly what 

the vague quantifier `often' signifies in a student population. 

The variety of response styles detracts from the ease of completion of the 

questionnaire - this may be suitable in the context of the flexible and relatively able 

student population for which it was developed, but is unnecessarily demanding for 

anxious patients. The particular question `how long has worry been a problem for 

you' (answer to be given in years and months) requires some thought on the part of 

the respondent. It also does not lie easily with the clinical observation that patients 

cannot always give an exact time of onset for their disorder (e. g. Barlow et al (1986). 

It can be concluded that this scale is admirably suited to quickly and cheaply 

identifying sufferers in this particular population without the need for a diagnostic 

interview. Roemer et al note the need for further research to replicate the greater 

reliability they found for DSM-IV criteria, this will be made a feature of the research 

in this thesis. 

Dugas et al (1998) assert that very little research attention is paid to the 

specific content of GAD patients' worries. The GAD-Q goes some way towards 

rectifying this, as it gives six spaces for worry themes. However, these specific worry 

themes seem to be in no way used in the diagnosis, not even to establish that these 

worries are not likely to be symptomatic of another anxiety disorder. 

1.8.5. Worry and Anxiety Questionnaire, (Dugas, Freeston, Lachance, Provencher 
Ladoueur 1995) 

This questionnaire has the advantage of being developed specifically for 

DSM-IV GAD. It also improves, the authors suggest, on the Roemer et al (1995) 
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format by using 0-8 Likert-type scales instead of a dichotomous yes/no decision. The 

authors state that it can be used both for diagnostic purposes, and for detecting 

change. 

However, the mix of response styles still makes for a questionnaire that is 

more difficult to complete and score, and there are still demand problems with the 

`topics of worry' question. As yet, there are no normative values available for the 

English translation of this scale. 

1.8.6. Spielberger Trait Anxiety Inventory 

The trait scale is a 20-item list of self-referent statements, to which the 

respondent answers on a scale of 1 ('almost never') to 4 ('almost always'). Nine of 

the 20 items are reverse-keyed. As Akiskal (1998) among others, notes, there is 

probably some mileage in the proposition that `the chronic disposition to worry 

should probably be classed under constitutional or trait anxiety'. Therefore, the 

Spielberger scale could be argued to be an appropriate measure of the GAD `trait'. 

It is worth noting here that Spielberger's scale has no `zero' coding - that is, 

all answers are coded from 1 to 4. This results in a minimum score of 20 as opposed 

to the minimum of 0 on the Generalised Anxiety Disorder Inventory (GADI) to be 

developed in this thesis. The zero minimum is much more intuitively acceptable, and 

much easier to `eyeball' in order to gather a measure of anxiety at a glance. 
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1.8.7. WAT - Worry, Anxiety, Tension (Sheehan 2001) 

The stated aims of this scale are to be a `brief, patient-rated, treatment 

outcome tracking scale for GAD'. Worry anxiety and tension are rated over the past 

week, a suitable timescale for tracking improvements with treatment. 

In the scale's favour, the labelling of the ten-point Likert scale is clear, unlike 

in the GAD-Q, and the content reflects three main aspects of GAD. The WAT also 

offers brief, at-a-glance assessment, invaluable for clinical trials. 

Despite this, the WAT has its potential drawbacks. Its format does not enable 

the tracking of improvement in specific symptom clusters, although this is a minor 

point. More problematic are the poorly defined terms in some questions. 

1.8.8. Clarification of the aims of the GADI 

All of the above points taken into account, there is a clear need for 

questionnaire tools not only to aid and encourage further research into GAD, but also 

to track the progress of the disorder over the course of treatment, be it psychological, 

(such as anxiety management or cognitive therapy), or drug-based. In addition, a scale 

designed to assess quickly and accurately the efficacy of new drugs prior to their 

licensing for GAD would be desirable. Mattes & Konig (1993) explain why DSM-III- 

R criteria are not useful for evaluative studies of anxiolytics in general, including 

comparatively low reliability and validity. Whilst it might be agreed that GAD criteria 

are unsuitable for evaluating anxiolytics intended e. g. for panic disorder or OCD, 

there is no reason why modified forms of the most up-to date criteria should not be 
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used specifically to assess suitability of drugs for GAD. Interestingly, Mattes & Konig 

advance the HAM-A or the CAS as their preferred alternatives. 

It is the belief of this author that a patient-rated scale, with all its inherent 

completion biases, is no substitute for the experience and objectivity of a clinician in 

making a diagnosis. Therefore the aim of the scale developed in the remainder of this 

thesis does not aim to be a diagnostic measure of GAD, merely a brief snapshot in 

time of a previously diagnosed condition. 

1.8.9. Why have a scale at all? 

The question remains as to why develop a scale, when it might be sufficient to 

simply ask the question `Do you feel better since starting on X drug or Y therapy? ' 

The answer may seem obvious, however DiNardo (1991) showed that a negative 

response to the single question `Do you worry excessively about minor matters? ' 

effectively ruled out a diagnosis of GAD (94). Improvement in GAD could perhaps 

be quantified with a single such question and a Likert-style response format. 

However, this would not give scope for assessing changes in particular symptom 

clusters, and would also be more prone to response-bias. 
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CHAPTER TWO 

Initial development in a student population 

2.1. Chapter Summary 

The desired attributes of a new scale for quantifying change in Generalised 

Anxiety Disorder are laid out. In the light of these requirements, the issues of item 

structure and reverse-keying are discussed. An initial pool of items derived from 

current diagnostic criteria are drawn up and piloted on a sample of Bristol University 

students. 

Analyses are described by which properties of individual items are compared. 

Items with unsatisfactory psychometric properties are eliminated. Finally, an interim 

22-item version of the scale, christened the Generalised Anxiety Disorder Inventory, 

is proposed. 
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2.2. Why develop a new questionnaire? 

Chapter One outlined the diagnosis of GAD, and concluded with a review of 

existing scales for its assessment. The importance of adequate, tailored measurement 

instruments to the development of research in any field was highlighted. What also 

became clear was the need for a scale to quantify changes in severity of GAD, 

whether improvements due to treatment or, conversely, deterioration with time. 

Further to this, the discussion about the multifaceted nature of GAD 

underlines the need for a questionnaire that reveals the aspects of the disorder that 

are preferentially affected by different treatments. (See Meoni 2000). 

Chapter One concluded that there is an apparent niche to be filled by a scale with 

the following characteristics: 

" Quick and simple to complete (fits onto one page, not too demanding for anxious 

patients) 

" Makes only reasonable demands on clinicians' time - no interview other than an 

initial one for diagnosis 

" Provides a test of drug efficacy - i. e. reflects changes over time periods 

meaningful for treatment 

" Easy to analyse for a quantifiable rather than categorical result 

" Can be used in settings outside the clinic e. g. anxiety management groups, so by 

non-psychiatrists. (Which presents another reason for avoiding clinical interview 

as far as possible) 
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" It must be emphasised that the intention of the questionnaire is not to replace a 

diagnostic interview (which would be difficult and unreliable) but to track a 

previously diagnosed condition. 

Reckase (1996) underlines the importance of thoroughly defining the 

construct to be scaled, and the approach to assessing it. This chapter aims to fulfil 

these conditions, by describing the initial development of the Generalised Anxiety 

Disorder Inventory from a pool of 30 possible items to an interim 22-item final scale. 

2.3. Issues of scale structure 

This section will describe the decisions made about the structure and format 

of the scale. 

2.3.1. Item weightings 

Multiplying the answers to each item by weightings according to their 

importance in diagnostic criteria was considered. The potential advantages of item 

weighting include greater sensitivity and possibly improved validity. However, it 

was decided that this would detract from the scale's advantage of speed and 

simplicity for the clinician - scores could no longer be calculated `at a glance'. 

Moreover, as an alternative approach, the number of questions included on each 

topic could be used as a way of highlighting important areas in GAD such as worry. 
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2.3.2. Ideal length 

Kline (1987) recommends scales of at least 20 items for acceptable 

reliability. Practically, this will be around the maximum if the scale is to be confined 

to a single page. 

2.3.3. Response format 

It was decided that a dichotomous true/false response was usually too 

inflexible for respondents. A Likert (1932) style scale, of the type originally 

developed to measure attitudes, was preferred. This involves conversion of graded 

statements into numbers, followed by addition of the numbers to give a total score. 

The most usual arrangement is five or seven point scales - although the Spielberger 

anxiety scales discussed in Chapter One only give four options. Reliability is held to 

increase up to seven-point scale and then the increase falls off for more options than 

this (Kline 1986). Five points was considered to be the optimum number for the 

GADI, as the increase in complexity for patients caused by having a seven-point 

scale was thought to offset any potential increase in reliability. The issue of having 

an odd or an even number of steps was considered, but Kline (1986) states that this 

has little effect on results. 
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2.3.4. Reverse-keying 

Reversing the meaning of questions so that a low point on the response scale 

indicates a strong presence of the trait under examination is most important when 

assessing attitudes and beliefs to which some people may simply agree if the source 

looks authoritative enough. Reverse-keying of responses was used by Spielberger 

(1983) in his scales, and in the Watson & Friend (1969) measures of social anxiety to 

be discussed in Chapter Three. While this approach no doubt reduces response 

acquiescence, it makes the scoring of the questionnaire much more challenging, and, 

particularly in the case of the Watson & Friend scales, some of the reversed items 

read quite strangely. An initial reverse-keyed version of the GADI was developed, 

but discarded for the reasons above. It is included for information in Appendix 2.1. 

2.4. Devising the pool of initial items 

Standard practice in scale development is to begin with a large pool of 

potential items from the domain of interest, from which to select those items with the 

best psychometric properties. With the format of the scale decided upon, this could 

be easily achieved, therefore 30 scale items were drawn up by two psychiatrists 

using existing diagnostic criteria as a guide. Care was taken to reflect both cognitive 

and somatic domains of GAD in the items devised. Because of the changes in 

diagnostic criteria between DSM-III-R and DSM-IV, an overlap technique was used 

in order to derive the symptoms common to both, as well as some that are pertinent 

to diagnosis. Therefore another advantage of the scale to be developed is that is can 

be used to hopefully clarify the validity of diagnosis. 
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The following factors were borne in mind when devising items: 

" Undue repetition of content was avoided, although this ensures high reliability 

coefficients. The aim was to sample all the domains of GAD adequately and 

representatively, whilst remaining consistent with the need for a short test 

causing minimum stress, inconvenience and suspicion in those completing it. 

" Wording of items was consistent with that used in diagnostic systems. 

" Questions with more than one `part' were avoided as much as possible, but 

where questions in diagnostic systems were phrased in this way, this was deemed 

acceptable. 

" All items were forward-keyed - we were aware of the possibility of response 

biases, but on balance, ease of completion for the anxious individual, as well as 

ease of scoring for coordinators of anxiety management groups and drug trials 

were felt to compensate. 

The original `pool' of 30 items is given overleaf. 

These items must now be subjected to a comprehensive analysis of their 

psychometric properties in order to select which should be included in the final scale. 

This process is described in the first study of this thesis. 
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I am anxious on most days 
I tire easily 
I experience a choking sensation 
I worry about everyday events 
I find it difficult to relax 
I am troubled by pain or discomfort in my chest. 
I feel "on edge" 
I am troubled by heart palpitations 
I am troubled by urinary frequency 
I am wakeful at night 
I suffer from nausea, diarrhoea or abdominal discomfort 
I experience hot flushes or cold chills 
I am distressed by my anxiety 
I suffer from a dry mouth 
I fear losing control, passing out, or going crazy. 
I am troubled by restlessness 
I suffer from dizzy spells 
I am troubled by trembling and shaking 
I have difficulty getting off to sleep 
I suffer from tense or aching muscles 
I am troubled by sweating 
I am troubled by difficulty breathing 
I am easily startled 
I fear dying 
I have trouble swallowing 
I have difficulty concentrating 
I have difficulty controlling my anxiety 
I am troubled by tingling feelings or numbness 
I worry excessively 
I am irritable 

STUDY 1: PILOT OF 30-ITEM OUESTIONNAIRE IN A STUDENT 
POPULATION 

2.5. Use of a student sample 

It should first be noted that the use of a student sample in the development 

stages of a questionnaire for psychiatric use is somewhat unusual, indeed, some 

investigators (e. g. Kline, 1986) would say that this was invalid. There are a number 

of reasons why the use of such a sample is justified in this case. Firstly, for the 
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reasons discussed in the literature review, GAD patients in the numbers required for 

the following analyses would take literally years to acquire. Secondly, even 

assuming such numbers could be found, the high incidence of comorbidity in GAD 

would mean that this population is likely to be just as `contaminated' as a student 

population. Thirdly, Rapee (1991) notes that GAD is probably the most `normal' of 

the anxiety disorders, with the central defining feature of worry being a normal 

human cognitive process - it is difficult to draw a precise line differentiating normal 

worry from the `pathological' process in GAD. Research has revealed parallels 

between clinical and student analogue groups (Borkovec, 1994, Roemer et al 1995), 

indicating that such analogue groups can provide a broader sample in which to test 

the theories of GAD. Fourthly, the age of onset of GAD is relatively early (estimates 

for mean age of onset range from the mid teens to the mid twenties), indicating that 

such non-specific pathological worry is as likely to be problematic in student 

populations as anywhere else. 

Finally, demographic evidence suggests that there is no strong association 

with level of education, so no bias resulting from using above average individuals 

should be observed. 

2.6. Procedure 

The 30-item interim questionnaire was given to 163 students at the 

University of Bristol as part of other studies being conducted at the Health 

Psychology Unit. Students completed the questionnaire in their study booths 

inbetween cycles of cognitive testing. The 30-item questionnaire as distributed in the 

present study is reproduced in Appendix 2.2. 
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2.7. Results 

2.7.1. Descriptive Statistics 

The possible range of the total score from the thirty items was from zero to 

120. The range obtained was 0 to 55. The mean was 14.93 (s. d. 11.29), whereas the 

median was 13.0 and the mode 2.0. 

All these statistics indicate a highly positively skewed distribution, and 

indeed, the skewness statistic for this sample is 1.38. This is to be expected in a non- 

psychiatric population, but what is of slightly more concern is that there seems to be 

very little use of the top scale point. Revision of the items should remedy this. 

2.7.2. Item selection procedure - traditional reliability analyses 

2.7.2.1. Statistics 

The assumptions of additivity and interval scaling are essential to all the 

statistical techniques reported in this section. It is probably valid to make these 

assumptions with this data - as Brown (1976) points out, most psychometric ̀ tests' 

approximate interval scales. 

Most of these analyses for selecting which items to retain are some form of 

reliability analyses (with the exception of the section on standard deviations which 

was included to give a slightly different approach). 
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2.7.2.2. Selecting reliable items 

There are two different forms of reliability, internal consistency, and 

reliability over time (test-retest reliability). Test-retest reliability will be dealt with 

only briefly here. 

2.7.2.2.1. Test-retest reliability 

This involves collecting scale data from the same people on two different 

occasions, with the objective of demonstrating that the scores for each individual 

remain constant. However most authors (e. g. Loewenthal, 1995) would agree that 

test-retest reliability is not appropriate for `assessing transitory states of mind that are 

easily and rapidly changed'. Whilst GAD has more similarities to a personality trait 

than a state, the rationale of this scale is that it can be changed by treatment. So 

while it cannot be argued that GAD is a state that can be easily and rapidly changed, 

nonetheless it must be concluded that demonstrating test-retest reliability per se of a 

scale designed to be sensitive to change is somewhat counterproductive. A more 

appropriate (but closely related) approach might be to demonstrate that the new 

questionnaire is sensitive to change with successful treatment, and constant with time 

where no treatment has occurred. This will be elaborated on in later chapters. 
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2.7.2.2.2. Internal consistency reliability 

The British Psychological Society Steering Committee on Test Standards 

(1992) defines reliability as `the extent to which the outcome of a test remains 

unaffected by irrelevant variations in the conditions and procedures of testing', and 

as ̀ consistency of measurement'. 

Influences On Reliability 

- Scale length 

- Clear item writing 

- Test instructions (affected, for example, by ambiguity) 

- Variance 

2.7.2.2.3. Reliability - Item analysis 

The most widely used statistic for determining internal consistency of a scale 

is coefficient alpha (Cronbach, 1951), more commonly known as Cronbach's alpha. 

Alpha is defined as the estimated correlation of the test with any other test of the 

same length with similar items. (Loewenthal 1995). See Kline (1993) for derivation 

and calculation of alpha. 

Opinions differ as to what constitutes an acceptable level of alpha. Kline 

(1986) asserts that twenty item scales with coefficients of 0.60 or larger are 

desirable. The BPS (1992) suggests . 70 as an acceptable level of alpha. In a more 

stringent mood, Kline (1993) states . 80 as a minimum. High values of alpha are seen 

as desirable, because if one assumes that part of the test is measuring the desired 
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variable, the other parts cannot be measuring that variable if they are not consistent 

with it (Kline 1986). Thus, high internal-consistency reliability is thought to be a 

prerequisite of validity. However, Cattell (Cattell and Kline, 1977) argues that high 

internal consistency is the enemy of validity, because it by definition means that we 

are only covering a highly intercorrelated subset of the actual construct under 

examination. In view of the obvious difficulties in constructing a test such that the 

items correlate with the criterion without correlating among themselves, one could 

simply wish for a high, but not too high alpha. 

Interpretations of the meaning of alpha vary as well. In his article `Uses and 

Abuses of Coefficient Alpha', Schmitt (1996) stresses that alpha is not a measure of 

homogeneity or unidimensionality. Homogeneity and internal consistency are not the 

same thing - internal consistency measures how interrelated a set of items is, whilst 

homogeneity refers to the unidimensionality of the set of items. Homogeneity should 

be assessed by testing whether the interitem correlation matrix fits a single factor 

model (Jöreskog and Sörbom 1979). 

Therefore it should be highlighted that we are using Cronbach's alpha as a 

measure of reliability, and not of homogeneity, for which purpose it is unsuitable. 

Furthermore, we do not expect our scale to be unidimensional (homogeneous) as it is 

based on the distinct diagnostic subscales of DSM-IV 

Alpha for the scale was . 89 - very high already, however, it is worth 

assessing whether the reliability can be improved still further by eliminating items 

which have a detrimental affect on alpha. 
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Alpha is a function of the inter-relatedness of the items in a scale, and of the 

scale's length (the greater the number of scale items, the higher the value of alpha). 

Therefore if an item can be dropped from the scale (thus shortening it) without 

decreasing alpha appreciably, that item is probably a negative influence on the 

scale's reliability. 

Table 2.1: Alpha values if each item were deleted 

GADI1.8899 
GADI2.8895 
GADI3.8940 
GADI4.8896 
GADI5 . 8875 
GADI6.8934 
GADI7.8872 
GADI8.8913 
GADI9.8929 
GADI10.8928 

GADI11 . 8927 
GADI12.8922 
GADI13.8876 
GADI14.8930 
GADI15.8907 
GADI16.8867 
GADI17.8911 
GADI18.8922 
GADI19.8899 
GADI20.8911 

GADI21.8933 
GADI22.8920 
GADI23.8916 
GADI24.8965 
GADI25.8936 
GADI26.8851 
GADI27.8852 
GADI28.8911 
GADI29.8864 
GADI30.8874 

Alpha = . 8939 

A stringent criterion of changes in alpha of less than . 001 was adopted. 

Therefore, if dropping an item gives an alpha of . 8929 or greater it can probably be 

removed from the scale. 

Items for which this holds true are (in order of decreasing detrimental effect 

on reliability): 

i) 24 -I fear dying 
ii) 3-I experience a choking sensation 
iii) 25 -I have trouble swallowing 
iv) 6-I am troubled by pain or discomfort in my chest 
v) 21 -I am troubled by sweating 
vi)14 -I suffer from a dry mouth 
vii) 9-I am troubled by urinary frequency 
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Another approach would be to look at corrected item-total correlations (this 

is the correlation of the item with the total minus the score on that item). Each 

question was correlated with the preliminary total score (Pearson product-moment). 

This is a common practice in scale development, which aims at retaining those items 

that correlate well with the preliminary total score, and discarding those that do not. 

Pearson product-moment coefficients are used even though in most scales item 

scores are restricted. This analysis gives the scale developer an idea of which items 

are not assessing the same thing as the others. As mentioned earlier, this is a similar 

approach to looking at the effect of removing an item on alpha. However, it is worth 

briefly checking item-total correlations to ensure they give the same conclusions - 

items with low item-total correlations should be the ones whose removal leads to the 

biggest improvement in alpha. 

Table 2.2. Item-total correlations for the 30 item scale 

Item Correlation Corrected Item 

1 

item-total 
correlation 

. 54 . 49 16 
2 . 55 . 49 17 
3 . 26 . 23 18 
4 . 57 . 

51 19 
5 . 63 . 58 20 
6 . 32 . 28 21 
7 . 

65 
. 
61 22 

8 . 47 . 44 23 
9 . 

38 . 32 24 
10 . 44 . 

37 25 
11 . 37 . 33 26 
12 . 40 . 36 27 
13 . 63 . 59 28 
14 . 

36 
. 
32 29 

15 . 51 . 47 30 
All correlations are significant p <. 000 

Correlation Corrected 
item-total 
correlation 

. 67 . 
62 

. 47 . 43 

. 43 . 40 

. 59 . 
52 

. 46 . 41 

. 
32 . 28 

. 43 . 38 

. 49 . 43 

. 
28 . 20 

. 28 . 
25 

. 71 . 66 

. 72 . 67 

. 49 . 45 

. 68 . 63 

. 64 . 60 
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This analysis shows that all items correlate significantly with interim total 

score, but that a number of questions do not do so as well as the rest. From the 

corrected correlations, these are (below . 30): item 3, item 6, item 21, item 24, item 

25 and (below . 35) item 9, item 11, and item 14. These 8 items could possibly be 

rejected. 

2.7.2.2.4. Split-half reliability analysis 

A split-half reliability analysis on the GADI data would be appropriate on the 

proviso that items from cognitive and somatic domains of GAD are evenly 

distributed throughout the two scale halves. If items are randomly selected for each 

half, this issue should not present too much of a problem. The split-half reliability for 

this data, according to the Spearman-Brown formula, was . 87. 

2.7.3. Exploratory Factor Analysis on Student GADI Data 

Some psychometricians would regard exploratory factor analysis (EFA) as de 

rigueur in the construction of psychological scales for professional use (Lowenthal 

1996). It is a useful technique when, as in this case, underlying factors are suspected 

in a scale. It is not unusual for EFA, item-total correlations and alphas to give similar 

results, unsurprising perhaps, as they are all based on correlation coefficients. 

Another potential application of EFA is in the item-selection process, whereby items 

with poor loadings on factors are dropped. This may improve sensitivity and 

reliability of the scale (Loewenthal 1996) i. e. some of the advantages of item 

weighting (discussed earlier) without the calculations and inconvenience for users. 
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One final point is that EFA might provide further evidence for content validity if the 

factors make sense in terms of diagnostic criteria - but this is more relevant to the 

final version of the scale rather than these initial development stages. 

Loewenthal adds, `a scale may have poor overall cohesiveness because there 

are factors which you had not suspected. ' The 30-item GADI has been shown to 

possess adequate internal consistency, but an exploratory factor analysis would be a 

worthwhile check for subscales within the GADI, which are not only expected, but 

desirable given the multifaceted nature of the condition. Loewenthal's advice is that, 

for each subscale, only those items with high loadings on the relevant factor should 

be retained (the definition of a `high loading' varies between . 30 and . 40). 

Accepting loadings only of . 40 or over will, according to Loewenthal, 

`improve sensitivity and reliability of the scale, especially if you had an 

undiscovered subscale embedded in your scale, in which case this gives better results 

than a reliability (item) analysis'. So, to summarise, EFA is used when a scale is 

assessing a complex construct in which more than one underlying factor is 

suspected. This is the case for GAD, which involves a variety of cognitive and 

somatic aspects. 

2.7.3.1. Suitability of data for EFA 

2.7.3.1.1. Sample size and missing data 

All forms with missing data were excluded. This left 155 cases for analysis. 

Opinions vary as to what is a sufficient sample size for EFA, but a commonly used 

rule of thumb minimum recommended by Tabachnick and Fidel] (1996) is a ratio of 
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cases to variables of 5: 1. Therefore thirty scale items (variables) necessitate 150 

cases, so the current sample size is precisely adequate. 

2.7.3.1.2. Factorability of correlation matrix 

The correlation matrix must contain bivariate correlations larger than . 30 for 

factor analysis to be practicable. A cursory inspection of the correlation matrix in 

this case reveals a fair number of correlations of . 50 and above, suggesting no 

problems on this account. The Kaiser-Meyer-Olkin (KMO) measure of sampling 

adequacy is used here rather than the oversensitive Bartlett's test of sphericity 

(1954). KMO values > . 60 are required - value in this case is . 835, more than 

adequate for good EFA. 

2.7.3.1.3. Outliers among variables 

This is the dimension in which we are interested for the purposes of 

questionnaire development. The variables in this analysis are the thirty initial 

questionnaire items which we wish to validate. 

Variables that are unrelated to the others in the set are determined by initial 

EFA. These outlier variables are not usually correlated with the main factors, 

although they may correlate with the less reliable and unstable later factors. In 

particular, factors defined by only one or two variables should be treated with 

suspicion. Methods for determining which variables may be outliers will be 

discussed in more detail at the relevant point of the analysis. 
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Having established that our data is suitable for EFA the stages of that 

analysis will now be described. 

2.7.3.2. Preliminary Principal Components Analysis 

A principal components analysis (PCA) without rotation was first performed 

to assist determination of the number of factors to extract. A number of criteria 

(discussed below) influence the initial decision made - ultimately, however, the 

simple structure and interpretability of the final solution is the most important 

consideration. 

The Kaiser criterion (extract a number of factors equal to the number of 

eigenvalues greater than 1) suggested that the optimum number of factors to extract 

would be nine. However, this criterion is commonly found to produce overfactoring, 

and any solution comprised of nine factors is likely to lack simple structure and 

interpretability. 

Conversely, inspection of the scree plot, shown in figure 2.1, (scree test, 

Cattell, 1966) indicates that between four and five factors might be the optimum 

number to extract, however, the scree test as a whole is not unambiguous. Any more 

than five factors would detract from the parsimony of the solution, so four and five 

factor solutions alone will be examined. 
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Figure 2.1. Scree plot for study 1 
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The principal axis factoring method of extraction was employed throughout these 

analyses. 

2.7.3.3.1. Five factor solution 

None of the communalities were greater than or equal to 1, a good sign as 

this indicates there are no appreciable problems with the solution, such as too few 

data. After extraction, solutions were rotated to improve their interpretability and 

scientific utility. (Tabachnick & Fidell, 1996). 

Both varimax (orthogonal) and oblimin (oblique) rotations were employed, but 

as the solutions were relatively stable, they will be discussed together. Examination 

of the residual correlation matrix showed that 26% of the residuals exceeded the 
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criterion value of 0.05. This model does not therefore represent an ideal fit to the 

data. The five factor solution was rejected as lacking simple structure and 

interpretability. 

2.7.3.3.2. Four factor solution 

Again, no communalities were too large, in fact, there were fewer 

communalities greater than 0.70 than in the five factor solution. The fit to the data as 

indexed by the residual correlation matrix was less than ideal - 32.0% of residuals 

were greater than the criterion value. However, the fit to the data is dependent on 

number of factors - one would expect this to decrease as number of factors extracted 

decreases. A trade-off between fit to the data and scientific utility of the solution has 

to be made. The rotational solutions were fairly stable, as befits an EFA on suitable 

data. Of the two options, the oblimin rotation of the four-factor solution was the one 

utilised, both for its slightly greater ease of interpretation, and because in a 

questionnaire of this nature the factors are likely to be intercorrelated. An orthogonal 

rotation might `strain reality' by assuming there was no relationship between the 

factors whatsoever. 

With suppression of variables with loadings less than 0.35, the constituents of 

the four factors are as given in Table 2.2 (in order of decreasing loading on that 

factor). 
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Table 2.3: Loadings of scale items on each factor. 

Factor 1: Anxiety and worry Factor 2: Somatic symptoms 

Item Loading_ Item Loading 

27 -I have difficulty controlling . 869 14 -I suffer from a dry mouth . 619 
my anxiety 21 -I am troubled by sweating . 502 
13 -I am distressed by my anxiety . 849 12 -I experience hot flushes or 
1-I am anxious on most days . 787 cold chills . 460 
5-I find it difficult to relax . 723 17 -I suffer from dizzy spells . 418 
29 -I worry excessively . 688 20 -I suffer with tense or aching 
7-I feel 'on edge' . 635 muscles . 401 
15 -I fear losing control, passing 2-I tire easily . 379 
out or going crazy . 553 25 -I have trouble swallowing . 362 
4-I worry about everyday events . 547 18 -I am troubled by trembling 
16 -I am troubled by restlessness . 414 and shaking . 353 

Factor 3: Sleep disturbance Factor 4: Panic? 

Item Loading Item Loading 

19 -I have difficulty getting off to 24 -I fear dying -. 625 

sleep -. 880 22 -I am troubled by difficulty 
10 -I am wakeful at night -. 691 breathing -. 530 
30 -I am irritable -. 377 28 -I am troubled by tingling 
16 -I am troubled by restlessness -. 359 feelings or numbness -. 480 

23 -I am easily startled -. 394 
18 -I am troubled by trembling 
and shaking -. 352 

The following scale items had no loadings greater than . 35 on any of the four factors: 

3-I experience a choking sensation 
6-I am troubled by pain or discomfort in my chest 
8 -1 am troubled by heart palpitations 
9-I am troubled by urinary frequency 
11 -I suffer from nausea, diarrhoea or abdominal discomfort 
26 -I have difficulty concentrating 
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The above six items may well be outliers amongst the variables, and 

therefore ought to be dropped from the final questionnaire. The communalities of 

these variables will be checked to confirm this - `A variable with a low squared 

multiple correlation with all other variables and low correlations with all important 

factors is an outlier among the variables'. (Tabachnick & Fidell 1996). Very low 

communality values for a particular item indicates that this item is an outlier. 

If a low communality value is taken as less than . 25, this would indicate that the 

items listed in Table 2.3 should be dropped. 

Table 2.4: Items with low communalities 

Item 4 factor communality 

9-I am troubled by urinary frequency . 117 
3-I experience a choking sensation . 121 
6-I am troubled by pain or discomfort in my chest . 130 
8-I am troubled by heart palpitations . 213 
11- I suffer from nausea, diarrhoea or abdominal discomfort . 245 
25- 1 have trouble swallowing . 245 

Combining the results given above, the factor analysis as a whole suggests that the 

scale might be improved by deleting the following items: 

3- choking sensation 
6 -1 am troubled by pain or discomfort in my chest 
8-I am troubled by heart palpitations 
9-I am troubled by urinary frequency 
11 -I suffer from nausea, diarrhoea or abdominal discomfort 
25 -I have trouble swallowing 
and possibly item 26 -I have difficulty concentrating, although this is more 
ambiguous. 
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2.7.3.3.3. Reanalysis after removal of outliers 

Items 3,6,8,9 and 11 were removed. The data were reanalysed extracting four 

factors, with oblimin rotation. A better, though still not ideal, fit to the data was 

observed, (29% residuals in the reproduced correlation matrix greater than the 

criterion value). The new factor structure after rotation is identical to that shown in 

Table 2.2, as none of the outlier variables were included in the factors. 

2.7.4. Examination of Item Standard Deviations 

If an item has a very low standard deviation, it is probably not discriminating 

well between individuals, and is not therefore contributing very much to the scale as 

a whole. 

As no clear convention exists as to what constitutes a `low' standard 

deviation in any particular context, half a point on the scale was used as a rule-of 

thumb. Therefore, items with standard deviations of 0.50 or less (to 2 significant 

figures) were considered for deletion. These items are given in Table 2.4. 

Table 2.5: Items with low standard deviations 

Item Standard deviation 

3-I experience a choking sensation . 3214 
6-I am troubled by pain or discomfort in my 

chest . 3960 
25 -I have trouble swallowing . 3976 
8-I am troubled by heart palpitations . 4040 
18 -I am troubled by trembling and shaking . 4986 
21 -I am troubled by sweating . 5039 
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2.7.5. SUMMARY 

Table 2.6. Scale items eliminated by each of the three methods 

Items eliminated by: 

Factor analysis Alpha Standard deviations 
3 3 3 
6 6 6 
8 9 8 
9 14 18 
11 21 (21) 
(25) 24 25 
(26) 25 

Items unambiguously deleted 

3 
6 

Two out of three poor properties (so should go) 

8 
9 
(21) 
25 

One poor property (jury still out) 

11 
14 
18 
24 
(26) 

A certain amount of intuition must be used in deciding whether or not to 

remove items that are only unsatisfactory on one point. Reasons for dropping items 

in this category are given below. 

The ideal is for the new scale to discriminate reliably between GAD and 

panic disorder. (Whether or not this has been achieved will be the subject of further 
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research with patients). For this reason, and because it is the item which has the 

worst effect on the scale's reliability, item 24 (`I fear dying') should go. Also, item 

21, (`I am troubled by sweating') might tap into specifically social anxieties, and so 

might impair the scale's ability to discriminate between GAD and social anxiety 

disorder. 

Item 11 might cause contamination by commonplace physical illness (food 

poisoning etc), as well as being more indicative of panic. Additionally, 

gastrointestinal side effects are prominent with drugs used to treat anxiety disorders, 

so it might be advisable to drop this item as well. 

Item 26 will be kept - dropping it has a detrimental effect on alpha, and the 

standard deviation is good. So will 14 and 18 - their scores on the other criteria are 

well within the acceptable ranges. 

2.8. The 22-item Scale 

2.8.1. Presenting the scale 

After discarding the eight least satisfactory items specified above, we are left 

with the following 22-item scale (Fig 2.1). This fulfils the criterion mentioned earlier 

that scales should be at least 20 items long, but still allows the scale to fit onto a 

single page. 

2.8.2. Preliminary descriptive statistics for the 22-item scale 

As a rule-of-thumb guide to the properties of the new 22-item scale, 

descriptive statistics in this sample were calculated. While some authors suggest that 
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no re-testing of the scale is necessary for calculating these new totals (e. g. 

Loewenthal, 1995), these statistics are viewed as being very preliminary in nature. 

Descriptive statistics of the 30 item and 22 item scales are compared in Table 2.6. 

Table 2.7. Comparison of descriptive statistics for preliminary and derived scales. 

30-item 22-item 
Mean 14.93 13.09 
Standard deviation 11.29 9.93 
Median 13.00 11.00 
Mode 2.00 13.00 
Range 0-55 0-48 

2.8.3. Estimated Reliability for the 22-item scale in this sample 

Alpha for the 22-item scale in this sample was . 89, a very favourable figure 

given that the scale has shortened from 30 items without an appreciable decrease in 

reliability. This would seem to indicate that the right items have been rejected, but 

clearly needs to be replicated in a different sample. According to classic reliability 

theory, this value of alpha would mean that the 22-item scale has an upper limit of 

validity (*reliability) of . 94 - perfectly acceptable. The validation of the 22-item 

scale will be reported in subsequent chapters. 
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Fig 2.2: Interim 22-item scale 

" Please make sure you answer all the questions, by putting a tick in the box that best 
describes how you have felt over the last two weeks. 

" Do not spend too much time on any one question; there are no right or wrong answers. 
" Please tick only one box for each question. 

0 1 2 3 4 
Not at all A little 

bit 
Somewhat Very 

much 
Extremely 

1. I am anxious on most days 

2. I tire easily 

3. I worry about everyday events 

4. I find it difficult to relax 

5. I feel "on edge" 

6. I am wakeful at night 

7. I experience hot flushes or cold chills 

8. I am distressed by my anxiety 

9. I suffer from a dry mouth 

10. I fear losing control, passing out, or going 
crazy 

11. I am troubled by restlessness 

12. I suffer from dizzy spells 

13. I am troubled by trembling and shaking 

14. I have difficulty getting off to sleep 

15. I suffer with tense or aching muscles 

16. I am troubled by difficulty breathing 

17. I am easily startled 

18. I have difficulty concentrating 

19. I have difficulty controlling my anxiety 

20. I am troubled by tingling feelings or 
numbness 

21. I worry excessively 

22. 1 am irritable 

0 2000 Psychopharmacology Unit, University of Bristol. 
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2.9. Conclusions for Study 1 

This chapter has described the process of deriving a working version of a 

scale from an original pool of 30 potential items. The preliminary data reported 

above suggest that this 22-item scale has sufficient reliability, at least in the sample 

used here. The need for replication of this early reliability data in a different sample 

is clear, and this will be carried out in Chapter 3, along with the first steps towards 

validating this new scale. 
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CHAPTER THREE 

Replication of study one and validation of the GADI in a student 
population 

3.1 Chapter Summary 

Chapter 2 described the logical processes and statistical techniques by which 

an initial version of the Generalised Anxiety Disorder Inventory (GADI) was 

developed from an original pool of 30 potential items. The tenets of scale 

development state that a questionnaire developed in this way should have a stable 

factor structure and consistently high reliability. Obviously it is not enough to infer 

this from the same sample as used in initial development - the factor structure in 

particular must be replicated in a different sample. 

Moreover, some evidence for the scale's validity must be obtained, other than 

merely the fact that items were devised using recognised diagnostic criteria. 

To this end, the present chapter (Studies 2A and 2B) reports firstly an attempt 

to replicate the factor structure and reliability data obtained for the 22-item scale in 

Study 1 (Study 2A). The influence of response sets is also considered in this section. 

Subsequently an extension of the preliminary validation work is described, in which 

scores on the GADI are compared with existing measures of psychopathology (Study 

2B). There follows a brief consideration of the various forms of validity, and their 

relevance to this particular scale. Finally, the problems surrounding the 
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demonstration of construct validity of the scale are discussed, and methods for 

achieving this put forward. 

STUDY 2A: REPLICATION AND EXTENSION OF STUDY 1 RESULTS 

3.2 Introduction and rationale 

The end result of Study 1 was a 22-item scale which the various statistics 

indicated to be the best possible solution in that particular data-set. However, given 

the cautions with relying on a student sample already discussed, it would be unwise 

to conclude from the results of Study 1 alone that the questionnaire had now reached 

its final form. Study 2A aims to replicate the results of Study 1 using the 22-item 

rather than the 30-item scale, and using a different and larger student sample. 

3.3 Procedure 

The procedure for Study 2A required the use of another student sample, 

however, because this study was intended as a replication of the earlier findings, it 

was essential that the two samples did not overlap. In order to ensure this, it was 

decided that participants for study 2 should attend a different institution. Therefore, 

235 students registered on the database of the Health Psychology Unit, University of 

Wales, Cardiff, were sent a booklet by post, which contained the GADI and a 

selection of validated psychiatric measures to be discussed in Study 2B. These 

booklets are subsequently referred to as `validation booklets'. As with Study 1, the 

sample cannot be said to be random, but a convenience sample who can be relied 

upon to take research seriously could be argued to be more desirable. 
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Figure 3.1: Distribution of 22-item scale 
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For the purposes of replicating the large-scale statistical analyses of the 

GADI, it was vital to collect as much data as possible. Therefore a further 101 copies 

of the GADI alone were completed by Cardiff students as an adjunct to other paid 

studies run by the Health Psychology Unit. 
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3.4 ANALYSES & RESULTS 

STUDY 2A: THE RELIABILITY OF THE GADI IN A STUDENT 
POPULATION 

3.4.1 Size of sample and missing data 

The response rate was extremely high - 221 booklets were returned, giving a 

response rate of 94% compared with a more typical 50% or less for a random postal 

survey. This is probably explained by the fact that participants volunteered to be 

included on the Health Psychology database, and are therefore in the habit of reliably 

assisting with research. Participants were paid on return of the completed booklet, 

which was, no doubt, another factor. The data to be analysed consisted of the GADIs 

from the 221 validation booklets, and 101 single GADIs. Of the resulting 322 copies 

of the 22-item scale, 10 were incomplete in some way (in most cases the respondent 

had either missed out a question completely, or accidentally made a second tick for 

one item instead of placing this in the row below). Rather than contaminating the 

data by the practice of replacing missing data with the mean or modal response, 

these ten responses were eliminated from further analyses. This represents just 3.1% 

of the data deleted due to missing values, a figure which should have negligible 

effect on the validity of these analyses. 

An initial check was made to confirm that there were no appreciable 

differences between GADIs completed as part of a paid validation booklet, and 

single page questionnaires. Slight differences were observed -a lower standard 

deviation in the single-page data, and a smaller mean. The median was 11 in both 

cases. This may point towards a hastier approach to completion, or the absence, in 

the case of the single GADIs, of confidentiality reassurances that were present on the 
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cover. Whilst these differences are not great enough for the data to be excluded from 

the following analyses, this evidence does present a salutary lesson that even such 

factors as method of presentation can have an unforseen influence on questionnaire 

completion. Full results are given in Appendix 3.1. 

All the analyses described below were therefore performed on the combined 

sample of 312 complete questionnaires. 

3.4.2 Exploratory data analysis 

The usual exploratory data analyses were performed to gauge distributional 

characteristics of the GADI data. Parameters for the total score (obtained by 

summing the numerical responses endorsed for each question) are given in Table 3.1. 

Table 3.1: Descriptive statistics for total score 

N Range Mean(s. d. ) Standard Error Median Skewness Kurtosis 
of mean 

312 0-67 14.23(11.376) . 6441 11.00 1.764 3.856 

Both the skewness statistic in Table 3.1, and the graph of the distribution of 

total scores (Figure 3.1) indicate that the distribution is not normal, therefore the 

median is also given as a measure of central tendency. (For completeness, the 25`h 

percentile was 6.00 and the 75th 19). 

3.4.2.1 Distributions of individual items 

Means, modes and standard deviations for the 22 items are given in 

Appendix 3.2. Here it is important to note that the lowest standard deviation was . 46, 
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(item 13 `I am troubled by trembling and shaking'), indicating that the items are 

discriminating between individuals at least passably well. 

3.4.2.2. Examination of data for response set 

This was best done using the largest sample attained - this present 312-case 

sample. For the purposes of this particular investigation, completed questionnaires 

were taken to exhibit response set if the respondent had endorsed the same response 

throughout the questionnaire. In this sample of 312,3 questionnaires fitted this 

description, the respondents in all three cases having endorsed the zero response for 

all questions. Even assuming that these three cases represent true response set, rather 

than genuine zero responses throughout, this still represents less than a 1% influence 

on the data. Given that this kind of response set is perhaps more likely in students 

completing questionnaires for payment, this data indicates that response set should 

not be a problem in anxious patients. 

3.4.3 Reliability analysis 

3.4.3.1 Reliability according to coefficient alpha 

The overall scale alpha for this new 312-case sample was . 92. A full list of 

item-total correlations is given in Appendix 3.3. Because alpha is dependent on a 

number of sample characteristics, notably the sample standard deviation, it is 

important to note that this value cannot be taken to generalise across populations. 

Further studies will have to be undertaken to ensure the scale's reliability in 

psychiatric and general population samples. 
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So, alpha is extremely high. On the one hand, we could be optimistic and say 

that this indicates excellent reliability in this sample, but Cattell's caveat as 

discussed in Chapter 2 should at least be considered and countered. It might be 

argued that this level of alpha indicates that only a limited subset of items is being 

reflected. There are a number of points that suggest this is not a problem - firstly, the 

next section will reveal that we have found three discrete factors in our solution, 

implying a healthy level of heterogeneity. Additionally, as Nunnally (1994) points 

out, when decisions are being made about individuals, a much higher level of alpha 

is required. In this case, we are attempting ultimately to precisely quantify changes 

in scores for individuals. Therefore it must be taken into account that the standard 

error of measurement is almost one-third as large as the standard deviation of the 

(total) score even when reliability is . 
90. With this in mind, a value of alpha in 

excess of . 90 is probably the ideal. 

From inspection of Table 3.2, and application of the criterion employed in the 

previous chapter, we can assess that none of the items appear to be having a 

detrimental effect on the scale's reliability. There are no items for which alpha does 

not decrease if they are deleted (although this decrease is marginal in the case of 

items 15,16 and 17). In any case, deleting any of these three items does not improve 

the scale's reliability, which is the worst case scenario. 

Since these items are not having a particularly detrimental effect on alpha, it 

could be argued, from Cattell's standpoint, that keeping them in the scale preserves a 

much-needed small element of heterogeneity. With an alpha value this high, there is 

a very real danger that progressive removal of the least consistent items would result 

in a scale that effectively asks the same question 22 times! 
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Table 3.2: Alpha values if items are deleted 

Item Scale alpha if item deleted 

1 . 9114 
2 . 9119 
3 . 9113 
4 . 9097 
5 . 9085 
6 . 9134 
7 . 9129 
8 . 9076 
9 . 9118 
10 . 9129 
11 . 9099 
12 . 9148 
13 . 9145 
14 . 9134 
15 . 9152 
16 . 9149 
17 . 

9150 
18 . 

9112 
19 . 9077 
20 . 9127 
21 . 

9081 
22 . 9117 

Alpha is given to four decimal places in the above table because changes have been found to be of a 
magnitude to justify this. 

3.4.3.2 Split half reliability 

As mentioned in Chapter Two, this is another internal consistency formula 

for measuring the reliability of the GADI. In this procedure the first eleven items are 

compared with the last eleven, or alternatively, odd numbered items are compared to 

even numbers. Each split gives a somewhat different result, therefore (Cronbach, 

1990) argues that this is a less satisfactory method than the formulas. The analysis 

was performed on the 312 case sample. The correlation between the two halves was 

. 
81, a perfectly acceptable level. 
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3.4.3.3 Exploratory Factor Analyses on 22-item GADI 

3.4.3.3.1 Suitability of data 

As mentioned previously, the overall distribution of total scores was strongly 

positively skewed. The distributions of scores on individual items also exhibited this 

characteristic. Because factor analysis depends on matrices of Pearson's correlation 

coefficients, distributional features that degrade correlations can weaken the 

analysis. In order to rule out this possibility, the data was log-transformed (to base 

e), after 1 had been added to all the raw scores (because In 0 is not defined). Factor 

analyses extracting 3 and 4 factors were then carried out. However, barring very 

slight and not theoretically significant differences in the pattern matrices, these 

analyses were identical to those performed on the raw scores (which in fact 

explained slightly more variance). Therefore from this point on only analyses on the 

raw scores will be reported. 

The usual checks of the factorability of the correlation matrix were 

performed. Bartlett's (1954) test of sphericity was significant (p<. 000), but as this 

measure of whether the matrix is an `identity' matrix is notoriously sensitive, and 

dependent on N, the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 

also calculated. The value of KMO for this dataset was . 91. Values greater than >. 60 

are generally considered adequate (Tabachnick & Fidell, 1996), but as with all these 

indices opinions differ as to what constitutes an acceptable cut-off. However, a value 

this high is fairly unambiguous, and visual checks of the raw score correlation matrix 

revealed the presence of a sufficient number of bivariate correlations greater than 

. 30. Therefore the correlation matrix would seem to be suitable for EFA. 
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3.4.3.3.2 Initial principal components analysis 

The 312 cases were subjected to an initial principal components analysis 

extracting 22 components (as many components as there are variables) in order to 

gauge the number of latent variables. The break in the scree plot for this data (Figure 

3.2) seems to indicate that either three or four factors would be the optimum number 

to extract. The Kaiser eigenvalues criterion, as might be expected given its proneness 

to overfactoring, suggests the higher of the two values, that is, four. However, as 

mentioned in Study 1, no criterion is exact, and given the limitations of both 

methods, both 3 and 4 factor analyses were performed. Principal axis factoring and 

oblimin rotation were used throughout for the reasons stated in Study 1. 

3.4.3.3.3 Four factor extraction 

As mentioned previously, 75% variance explained is the ideal for EFA. The 

four factors extracted accounted for 51% of the variance, still not excellent, but far 

superior to that seen for the 30-item version. The four factor analysis on the original 

(Study 1) sample minus the 8 excluded items explained 46.1% of the variance, so 

this analysis using a completely different sample compares favourably. 

Loadings according to the pattern matrix are as listed in Table 3.3. 
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Figure 3.2 Scree plot for study 2A 

6 

10 

8 

0 

4 

ý2 

aý bA 
ýj 0 

13579 11 13 15 17 19 21 

Component Number 

97 



Table 3.3: Items loading on the four factors 

Factor 1 (Accounts for 35% of variance) 

Scale item 
GADI 1I am anxious on most days 
GADI 5I feel ̀ on edge' 
GADI 8I am distressed by anxiety 
GADI 21 I worry excessively 
GADI 19 I have difficulty controlling my anxiety 
GADI 4I find it difficult to relax 
GADI 3I worry about everyday events 
GADI 22 I am irritable 
GADI 10 I fear losing control, passing out, or going crazy 
GADI 2I tire easily 
GADI 11 I am troubled by restlessness 
GADI 18 1 have difficulty concentrating 

Factor 2 (7% of variance) 

Loading 

. 782 

. 765 

. 771 

. 777 

. 
720 

. 705 

. 712 

. 528 

. 
411 

. 363 

. 344 

. 305 

Scale item Loading 
GADI 13 I am troubled by trembling and shaking . 750 
GADI 12 I suffer from dizzy spells . 721 
GADI 7I experience hot flushes or cold chills . 570 
GADI 20 1 am troubled by tingling feelings or numbness . 408 

Factor 3 (5% of variance) 

Scale Item Loading 
GADI 6I am wakeful at night . 889 
GADI 14 1 have difficulty getting off to sleep . 879 

Factor 4 (3% of variance) 

Scale item 
GADI 15 I suffer with tense or aching muscles 
GADI 9I suffer from a dry mouth 
GADI 17 I am easily startled 
GADI 16 I am troubled by difficulty breathing 
GADI 18 1 have difficulty concentrating 

Loading 

. 680 

. 
360 

. 338 

. 417 

. 349 
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All of the scale items have appreciable loadings on at least one of these four 

factors at . 30 or above, and in addition, all the items load on only one factor, with the 

one exception of GADI 18 which loads on factors 1 and 4. However, it can be seen 

that the simple structure of this solution leaves something to be desired - the theme 

of factor 2 (somatic symptoms) seems to be replicated in factor four. Additionally, 

factor four explains relatively little variance (2.86%), given the number of items 

loading on it. These facts taken into account, investigation of a three-factor solution 

seemed appropriate. 

3.4.3.3.4 Analysis extracting three factors 

An inevitable consequence of reducing the number of factors extracted in an 

EFA is a reduction in the degree of fit to the original data. Hence, examination of the 

reproduced correlation matrix revealed that 52 (22%) of the residuals exceeded the 

criterion value of 0.05. Furthermore, this solution explains less of the variance, at 

47.6% (although it should be noted that this is still greater than the four factor 

solution on the original Study 1 data, even minus suspect items). The lowest 

extraction communality was GADI 17 -. 202. 

Possibly the most important point, however, is that the simple structure is far 

superior to the four-factor solution. This advantage outweighs the less-than-ideal 

reproduced correlation matrix statistics and the comparatively small reduction in 

variance explained. Again, all discussions of factor structure assume that items with 

loadings less than . 
30 on any given factor have been suppressed. See Table 3.4 for 

item loadings. 
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Table 3.4: Loadings on the three factors 

factor 1: anxiety & worry (35%) 

1)I am anxious on most days (. 79) 
5) I feel "on edge" (. 79) 
21) I worry excessively (. 79) 
8) I am distressed by my anxiety (. 785) 
4) I find it difficult to relax (. 73) 
19) I have difficulty controlling my 
anxiety (. 73) 
3) I worry about everyday events (. 73) 
22)I am irritable (. 54) 
10) I fear losing control, passing out or 
going crazy (. 41) 
2) I tire easily (. 37) 
11) I am troubled by restlessness (. 35) 
18) 1 have difficulty concentrating (. 31) 

factor 2: somatic (7%) 

12) I suffer from dizzy spells (. 75) 
13) I am troubled by trembling & shaking 
(. 68) 
20) I am troubled by tingling feelings or 
numbness (. 59) 
7) I experience hot flushes or cold chills 
(. 58) 
16) I am troubled by difficulty breathing 
(. 54) 
15) I suffer with tense or aching muscles 
(. 42) 
9) 1 suffer from a dry mouth (. 39) 

factor 3: sleep disturbance (5%) 

14) I have difficulty getting off to sleep 
(. 90) 
6) 1 am wakeful at night (. 83) 

Cronbach's alpha was calculated for all three factors to assess their cohesiveness. 

Alpha for factor 1(12 items) =. 91 

Factor 2 (7 items) = . 78 

Factor 3 (2 items) = . 87 

Thus, Factor 3, despite only having two items, nonetheless showed perfectly 

adequate reliability. However, the precision of alpha decreases with the number of 

items, so this may not be an altogether accurate estimate. 
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From this list of factors it can be seen that all 22 items load on one of the 

three factors and one alone, with the exception of GADI 17 (`I am easily startled') 

which has no loadings greater than the selected criterion, . 30. 

An illustration of these three factors in rotated factor space is given in the loading 

plot, Appendix 3.4. 

The factors intercorrelate at a reasonably high level - . 48 (factors 1 and 2) . 45 

(factors 1 and 3), and . 35 (factors 2 and 3). This provides evidence that the construct 

of GAD that we are seeking to quantify, whilst being divisible into subdomains, is 

still sufficiently unitary to justify investigation. 

3.4.4 Study 2A: Interim Summary 

This concludes the replication of Study 1. The above analyses of a large sample 

of completed GADIs allows us to infer the following points: 

" The 22-item questionnaire has the distributional characteristics that would be 

expected in this sample. 

" Response set (as measured by exclusive endorsement of one response) is an 

insignificant influence on the data. 

" The factor structure of the 22-item questionnaire arrived at in Study 1 can be 

replicated in a different sample with similar demographic characteristics. 

" The 22-item scale has adequate reliability as assessed by alpha and split-half 

internal consistency measures. 
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35. STUDY 2B: VALIDATION AGAINST EXISTING QUESTIONNAIRES. 

3.5.1 Rationale 

Study 2B aimed to establish some preliminary validity data for the GADI in a 

student sample. To this end, the GADI was compared with a number of other 

measures of psychiatric disorders considered to be relevant. 

3.5.2 Questionnaire selection 

In order to maintain consistency between the studies in this thesis, the same 

comparison measures will be employed throughout. A full overview of each scale 

and the reasons for its inclusion is therefore given below, and will be referred back to 

as necessary. Where possible contention exists, the results of pilot studies on patients 

and students are reported. 

Copies of each of the questionnaires are reproduced in Appendix 3.5. 

3.5.2.1. Body Sensations Questionnaire (BSQ - Chambless et al 1984) 

The Body Sensations Questionnaire is a scale assessing the degree to which 

respondents fear 17 sensations associated with autonomic arousal. Each item is rated 

on a 5-point scale ranging from not frightened or worried by this sensation (1) to 

extremely frightened by this sensation (5). The total score is derived by averaging the 

item ratings, a procedure which is advantageous in that it allows for a limited 

number of missing responses. It was developed for use in agoraphobics in response 

to a lack of validated instruments for assessing the `fear of fear' cognitions resulting 
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in panic attacks. The authors found it to be highly internally consistent in patients 

(. 87) with normal distribution around a mean of 3.05. Pretreatment test-retest 

reliability over 31 days was moderately good (r=. 67). The authors predicted that the 

BSQ would correlate with the BDI and Spielberger (1970) Trait scale (N. B. which 

has a high depressive component) ̀ because of demoralising effects of generalised 

fear of fear'. Whilst this prediction might seem to have an unjustified causal 

component, the BSQ in their sample of agoraphobics did indeed correlate with the 

BDI [. 36 (sig. <001)] and trait anxiety [. 21 (p<. 05)]. 

Overall they found it to be reliable and valid on a number of measures of both of 

these attributes. 

3.5.2.2 Social Avoidance and Distress (SAD) and Fear of Negative Evaluation 
(FNE) scales (Watson and Friend 1969) 

In order to provide a measure of the discrimination between social phobia 

(social anxiety disorder) and GAD, the SAD and FNE were included as two separate 

scales. These two companion scales for the assessment of social anxiety were 

developed simultaneously by Watson and Friend using an undergraduate population, 

and are among the most frequently used scales in studies of social anxiety and social 

phobia (Heimberg et al 1988). The SAD and FNE are 28 and 30 item scales 

respectively. Both consist of a dichotomous true/false response to a series of self- 

referent statements. 

There has been criticism of these scales regarding their use in clinical 

populations [Turner, McCanna and Beidel (1987), Turner & Beidel (1988)], on the 

grounds that, in a study by these authors, social phobics did not score higher on 
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SAD/FNE than patients with other anxiety disorders, and the Watson & Friend 

measures correlated highly with other psychopathology scales. 

Heimberg (1987) agreed with the above authors that, as the scales precede 

publication of diagnostic criteria for social phobia by over 10 years, they should not 

be used in preference to a diagnostic interview. However, he highlights potential 

flaws in Turner et al's approach, and concludes that the scales are perfectly adequate 

for most research purposes. This includes the studies in this thesis, which do not 

intend to substitute questionnaires for diagnoses or to discriminate between sufferers 

of different disorders, but to gauge the degree of correlation between pen-and-paper 

measures of different disorders. 

3.5.2.3. Revised State-Trait Anxiety Inventory, (Spielberger, 1983), trait scale 

Rapee (1991) notes a similarity between GAD and high trait anxiety, such 

that GAD might be seen as a relatively stable personality trait. Therefore, to assess 

convergent validity, the STAI trait scale was included as a measure of such chronic 

anxiety, although (as discussed in Chapter 1) this scale lacks an appreciable somatic 

component, which might be relevant to GAD. Other characteristics of this scale have 

been covered in Chapter 1. 

The revised version was used in preference to the original in order to avoid 

possible confound with the BDI due to its high depressive content, and also because 

some items in the original scale suffered from poor psychometric properties. 
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3.5.2.4. The Beck Depression Inventory (BDI). (Beck & Steer 1987) 

The BDI may be self- or clinician- administered, and has been a mainstay of 

clinical research since the original version was published in 1961 (Beck et al 1961). 

The scale assesses 21 major symptoms of depression via response alternatives 

presented in a numbered list with 0 as the response a euthymic individual would 

give, and 3 as the most severe manifestation of depression. 

The BDI was included to assess the degree to which the GADI discriminates 

GAD from depression. It was selected in preference to the HAD (Zigmund & Snaith 

1983). Although these authors tried to avoid cross-contaminating depression and 

anxiety items, the only reliability information is internal consistency and some of 

these coefficients are rather low. 

3.5.2.5. Generalised Anxiety Disorder Questionnaire (GAD-Q), Roemer et al (1995) 

This recently developed scale is discussed at some length in Chapter 1. Here 

it only remains to say that for our purposes the GAD-Q provides a validated self- 

report `pseudo-diagnostic' measure of GAD in a student population against which to 

compare the GADI. 

3.5.3. QUESTIONNAIRE SELECTION PILOT STUDY 

The above section has detailed the theoretical (and practical) reasons for 

selecting these particular questionnaire measures. The choices were on the whole 

straightforward, however, a number of points of concern were raised with the scales 
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chosen to measure social phobia' and panic. These were, in essence, that the Watson 

and Friend scales do not adequately discriminate between social phobia and other 

disorders, and that the BSQ, originally devised for agoraphobics, might not be a 

valid measure of panic per se. It would therefore seem advisable to pilot these scales 

using clinical samples of the disorders they are required to quantify. These 

populations, pure panic disorder and pure social phobia, are relatively common in 

clinical presentation (more so than pure GAD), and piloting the scales under these 

conditions should give some idea of their ability to discriminate in `ideal' 

circumstances. 

3.5.3.1 Methodology 

Patients presenting at the Bristol Royal Infirmary psychiatry clinic who 

suffered from either panic disorder or social phobia as an uncomplicated principal 

diagnosis completed the SAD/FNE and the BSQ. These patients were recruited over 

an 18-month period, as a result of the author attending case conferences on patients 

interviewed at the Bristol Royal Infirmary psychiatry clinic that day. Patients were 

not approached to take part in the study if their diagnoses included psychotic 

disorders or comorbid panic disorder and social phobia. Patients completed the 

questionnaires in a room by themselves to avoid any possibility of experimenter 

demand or of raising anxiety levels of social phobics, a subset of whom have 

difficulty writing whilst being observed. Such a challenge in social phobics alone 

would render the comparison with the BSQ invalid. 

The Liebowitz Social Anxiety Scale is widely used in clinical studies and could have been a 
candidate for use in place of the SAD and FNE. However, the self-report version of the scale was only 
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3.5.3.2. Participants 

The pilot study sample consisted of 10 panic patients, and 10 social phobic 

patients. Demographic characteristics for each sample, where available, are given in 

Table 3.5. 

Table 3.5 Demographic characteristics of pilot study sample 

Male Female Mean age (s. d. ) Age rang 
Panic (N = 10) 64 44.70(10.02) 26-59 

Social 91 47.67(9.77)* 36-58 
phobic (N = 10) 
* Based on an N of 6 

From Table 3.5 it can be seen that the sex ratios in this sample are by no 

means typical. Whilst the data follow the trend that males are more highly 

represented in social phobia than panic disorder, it is clear that females are under- 

represented in both groups. To a certain extent this is a self-selecting sample - 

patients are referred to the clinic, but not all attend, and not all who do turn up for the 

assessment agree to take part in research. It may be those patients who are most ill 

who slip through the net in this way, epidemiologically these are likely to be women. 

3.5.3.3 Analyses of pilot study data 

This pilot data will firstly be discussed in relation to standardisation scores 

given in the Watson & Friend (1969) (Table 3.6) and the Chambless et al (1984) 

(Table 3.7) original papers. Given the purpose of this pilot study, i. e. to establish 

validated subsequently to this study (Baldwin et al 1999, Fresco et al 2001). 
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discriminant ability of the two scales, missing data was not replaced with mean or 

mode scores. As a result, N is lower for some analyses. 

Table 3.6. SAD/FNE 

SAD 
(s. d. ) 

Our sample Watson & Friend Turner Heimberg et al 
(1985) 

Social Panic Student Social Social phobia 
phobia disorder sample (N = 205) phobia (pretreatment) 

(N = 10) (N = 10) 

19.70 12.44* 9.11 ? 
(4.90) (10.42) (8.01) 

FNE 20.88** 18.50 15.47 17.80 24.57 
(s. d. ) (7.55) (8.86) (8.62) (9.3) (7.19) 
*N=9 due to missing items 
**N =8 due to missing items 

Table 3.7: Comparison of BSQ scores 

BSQ 
(s. d. ) 

Our sample Chambless (1997, 
personal 

communication) 
Social Panic Agoraphobia + 
phobia disorder panic attacks 

(N = 10) (N = 10) (N = 254) 

2.35 3.14 3.02 
(. 82) (. 93) (. 85) 

It can be seen from Table 3.6 that Heimberg's assessment that Turner et al's 

FNE scores were `unusually depressed' is borne out by our data. The observation 

that our mean FNE score is lower than Heimberg et al's is probably explained by the 

fact that theirs was exclusively a pre-treatment sample, whereas ours was a mix of 

untreated, partially treated, and almost completely successfully treated social 

phobics. 
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The crucial point is whether social phobics score higher on the SAD and FNE 

than panic disorder patients. An unrelated samples t-test was performed to 

investigate this issue further. 

SAD -t (8,9) _ -1.98, P= . 064 2-tailed 

FIVE -t (7,9) _ -. 60 p= . 56 2-tailed 

So the SAD difference approaches significance, whilst the FNE is not significant in 

this sample. This ties in with Watson and Friend's observations in the original paper 

that the SAD had a negatively skewed distribution (in students), while the FNE had a 

square distribution. Their explanation was that SAD may be more pathological. In 

this sense then, Turner et al's conclusions are partly upheld - the FNE does not 

discriminate between populations because FNE seems to be present both in normal 

well-adjusted populations and in psychiatric outpatients. 

The data in Table 3.7 show that our sample of panic patients give comparable 

scores on the BSQ to Chambless' sample of agoraphobics with panic attacks. A t-test 

to establish whether the BSQ discriminates between social phobia and panic disorder 

approached significance, t (9,9) =, p= . 059 2-tailed. 

3.5.3.3.1 Correlational analyses 

Correlations were performed between all scales in both social phobic and 

panic disorder groups. Because the sample size is on the small side for parametric 

statistics, Spearman's rho was also calculated. The results of all analyses are 

summarised in Table 3.8. 
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Table 3.8: Summary table for correlational analyses 

Panic Disorder Social phobia 
Pearson's Spearman's Pearson's Spearman's 

r(sig) rho(sig) r(sig) rho(sig) 

BSQ/SAD . 
32(. 40) . 27(. 47) . 26(. 46) . 42(. 22) 

n=9 n=9 n=10 n=10 
BSQ/FNE . 

66(. 04)* . 42(. 23) . 05(. 91) . 30(. 48) 
n=10 n=10 n=8 n=8 

SAD/FNE . 80(. 01)* . 86(. 003)** 
. 
65(. 08) t . 

61(. 11) 
n=9 n=9 n=8 n=8 

* significant at p<. 05 
**significant at p<. 01 
t approaching significance 

These correlations cannot be taken as a reliable indicator of absolute 

intercorrelations between these scales, because of the very small numbers in each 

group. It is unsurprising that the FNE and SAD are intercorrelated (approaching 

significance even in the very small social phobia sample), because even though 

Watson & Friend attempted to minimise shared variance, the concepts are bound to 

be related. The only other significant correlation was between BSQ and FNE in the 

panic disorder group, but we cannot conclude from this that the questionnaires are 

truly unrelated, simply because of the analysis N's. 

3.5.3.4. Conclusions from this pilot study: 

The following points must be borne in mind: 

" Ns were too small to consider subdividing diagnostic groups according to 

treatment status and success, and therefore the presence of treated and nearly 

well patients in each group is bound to affect the mean questionnaire scores. 
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" Every effort was made to include only patients with relatively uncomplicated 

diagnoses but with high levels of co-morbidity and secondary incidence with 

these two disorders, some overlap is bound to occur. 

Obviously, given the low subject numbers, the data from this pilot study must be 

interpreted with a certain amount of caution. But taking into account the other 

studies discussed, the following conclusions can be drawn with some confidence: 

" There is no reason why the SAD scale should not be used as a research tool in 

social phobic populations 

" The FNE should be used with some caution, as this construct seems to be 

common to anxiety and its disorders as a whole. 

" The BSQ is acceptable for use to quantify physical anxieties in pure panic 

disorder 

"A better approach might be to combine SAD and FNE scores, or use the SAD 

alone when studying patient populations. 

3.5.4. Validation against existing questionnaires: Results 

These results consist mainly of comparisons of summary statistics for our 

sample and norms given in the original papers, and correlations of each 

questionnaire with the GADI. Results are discussed in sections, one for each 

validation questionnaire. Each section also contains an edited overview of any 

comments made by respondents. Statistical evidence is important in assessing the 

value of a questionnaire - however, all too commonly the simple practical aspects of 
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completion are overlooked. The practice of including anecdotal comments from 

respondents should at least partially overcome this. 

Correlation coefficients are Pearson's product-moment, two-tailed, unless otherwise 

stated. 

3.5.5.1 Social questionnaires 

Scores were taken for the separate subscales, and for the two combined. 

0 SAD 

Descriptive Statistics 

Watson and Friend (1969) note that the FNE distribution was rectangular in 

their sample of undergraduates, and SAD was skewed. The present sample has a 

comparable age-range and sex distribution, yet lower values. Nevertheless, the 

distributional features seem to be largely preserved. 

Table 3.9 Descriptive Statistics for the Social Avoidance and Distress scale 

SAD norms our sample 
M(60) F(145) N(205) M(72) F(142) N(214) 

Mean 11.20* 8.24* 9.11 5.50 5.14 5.26 
SD --8.01 5.74 5.19 5.37 
Median 7.00 4.00 4.00 4.00 

Alpha --- . 91 . 89 . 90 
(2dp) 
* sig difference p< . 01 
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Correlation with GADI 

All incomplete data was deleted, leaving 211 cases for the correlation. This was 

significant **, r=. 45 to 2 decimal places. 

ii) FNE 

Descriptive Statistics 

Table 3.10 Norms for the Fear of Negative Evaluation scale 

FNE norms our sample 

M(60) F(145) N(205) M(73) F(145) N(218) 

Mean 13.97* 16.10* 15.47 12.95 15.23 14.47 
SD --8.62 7.75 8.91 8.59 
Median 16.00 11.00 15.00 14.00 

Alpha -- not . 92 . 94 . 94 
(2dp) given 

sig diff p <. 10 

Correlation with GADI 

All incomplete data was deleted, just one case for the FNE, leaving 214 cases 

for the correlation. This was significant **, r=. 43 to 2 decimal places. 

Total social score 

Descriptive Statistics 

Watson and Friend demonstrated the product-moment correlation between 

the two scales to be . 
51 in their 205 case sample. In ours it is . 46, significant 2-tailed 

in a comparable sized sample with comparable sex distribution. 
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Table 3.11 Combined 58 item social scale 

our sample 

M(72) F(143) N(218) 

Mean 18.57 20.48 19.82 
SD 11.93 12.15 12.09 
Alpha . 

94 . 94 . 94 
(2dp) 

Alpha is high, but this is probably due to the longer length of the combined 

scale. However, it does indicate that any concerns about combining the two scales on 

the grounds of inconsistency are unfounded. 

Correlation with GADI 

All incomplete data was deleted, leaving 212 cases for the correlation. This 

was significant, r =. 50 to 2 decimal places. 

Anecdotal comments 

Students sometimes found the dichotomous decision awkward, even though 

the questionnaire booklet asked them to pick the one that was most applicable. 

Several respondents missed out the questions referring to `superiors'. Both these 

points highlight the age of the questionnaire. 

3.5.5.2 Body Sensations questionnaire - panic 

Descriptive Statistics 

The only norms available for the Body Sensations Questionnaire in a non- 

psychiatric population were for a `community sample' of 88, for which the sex ratios 

are unspecified. The comparison with our sample is given in Table 3.12 
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Chambless suggests that the validity of any questionnaire with more than three 

omissions should be questioned. One case was deleted for this reason. The BSQ data 

is more complete than the rest because of the averaging technique. 

Table 3.12 Comparison of BSQ norms with our sample 

BSQ norms our sample 
N(88) M(73) F(145) N(218) 

Mean 1.80 1.98 2.11 2.07 
SD 0.33 0.61 0.59 0.60 
Alpha Not given . 89 . 89 

. 
89 

(2dp) 

The alpha value is perfectly acceptable - the slight decrement in comparison to other 

scales might be explained by the slightly shorter length of the scale (17 items 

compared to over 20 in all other cases). 

Correlation with GADI 

After deletion of the one case with more than three omissions, and 

incomplete GADIs, 214 cases remained for the correlation. This was significant, r= 

. 27 to 2 decimal places. 

Anecdotal comments 

The student sample frequently commented that they `had no experience' of 

the body sensations, and therefore in some cases made no response to up to one third 

of the items. 
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3.5.5.3 Beck Depression Inventory 

Descriptive statistics 

Descriptive statistics for the BDI in this sample are compared with Beck's 

mixed psychiatric sample in Table 3.13 below. 

Table 3.13 Norms for the Beck Depression Inventory 

Beck's norms our sample 

M(73) F(145) N(218) 

Mean 23.19 6.04 6.67 6.46 
SD 9.90 5.78 7.45 6.93 
Alpha . 86 . 86 . 91 

. 90 

The difference between the two sexes was not significant. 

Correlation with GADI 

After the deletion of incomplete data, 214 cases remained for the correlation. 

This was significant, r= . 68 to 2 decimal places. 

Anecdotal comments 

Problems arose with the `weight gain' item of the BDI - at least one 

respondent noted the incongruity of losing 15 pounds in the past week! 

3.5.5.4 Spielberger Trait Anxiety Scale 

Descriptive Statistics 

Spielberger in his 1984 Manual gives norms for form Y, his latest version, 

for `working adults', college students, high-school students, and army recruits. The 
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most appropriate sample to quote here is clearly the college students, for whom the 

norms are given in Table 3.14 

Table 3.14 Descriptive Statistics for Spielberger trait scale 

Spielbergers' norms Descriptive Statistics in our sample 

M(324) F(531) M(72) F(143) N(215) 

Mean 38.30 40.40 39.29 40.07 39.81 
SD 9.18 10.15 10.59 11.17 10.96 

alpha . 90 . 91 . 
93 . 94 

. 
94 

It can be seen from table 3.14 that the present sample is comparable with that 

of Spielberger. 

Our sample is clearly unbalanced in favour of females (33% male, 67% 

female), however, it is interesting to note that Spielberger suffers from a similar 

problem (38%) males. The reasons for this are not entirely clear - Spielberger 

selected his college sample by infiltrating college classes, this study achieved it by 

payment of database members, so the methods of approach are different. Perhaps 

females are simply more willing to participate in research. 

Correlation with GADI 

The correlation was performed on 212 complete cases, and was significant, r 

_ . 69 to 2 decimal places. There is a possibility that those scoring highly on GADI 

but not correspondingly highly on Spielberger reflect those with physical concerns. 
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3.5.5.5. GAD-Q 

Descriptive Statistics 

The Roemer et al (1995) scale is intended to replace a diagnostic interview, 

respondents being classified as either having GAD or not. Therefore means and 

standard deviations are not applicable in this instance. Percentages of the sample 

meeting the criteria as defined in Roemer et al's (1995) validation paper will be 

discussed instead. These criteria were (for DSM-III-R GAD); 

GAD present: 

a) experiencing excessive and/or 
unrealistic worry 

b) being bothered by worries more 
days than not 

c) worrying about 2 or more topics 
d) experiencing six or more of the 18 

associated symptoms, and 
e) worry interfering with their daily 

lives to a `moderate't or greater 
degree. 

GAD absent: 

a) NOT experiencing excessive and/or 
unrealistic worry 

b) NOT being bothered by worries more 
days than not, 

c) NOT experiencing six or more 
symptoms. 

t Exactly what constitutes a `moderate' level of interference isn't entirely clear from 
the Likert scale or the text, but for these purposes criterion e) will be taken as 
fulfilled if interference is rated as 4 or more. 

Proportions of our sample falling into each category are given in Table 3.15. 

unfortunately, they cannot be compared with the proportion in Roemer et al's 

original sample, as these are not given! 
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Table 3.15: Classification of students on a self-report diagnostic measure of GAD 

Student sample 

M(52) F(103) N(155) 

GAD 4 (7.7%) 8 (7.8%) 12 (7.7%) 
Non- 25 (48.1%) 50(48.5%) 75 (48.4%) 
GAD 
Neither 23 (44.2%) 45 (43.7%) 68 (43.9%) 

Correlation with GADI 

Because of the dichotomous results, a straightforward Pearson correlation 

coefficient is not appropriate. An estimate of r, such as a point biserial correlation, 

might be suitable, although these should always be treated with caution. In 

preference, a t-test was performed assessing the difference in GADI score between 

students diagnosed as GAD or Non-GAD on the GAD-Q. The means for the two 

groups were 42.4 and 8.88 respectively, the difference was significant, t(11,73) _ 

14.1, sig p<. 000 2-tailed. 

Anecdotal comments on GAD-Q 

Nearly all of the statements on the symptom checklist are compound 

statements - `something or something else', which is not good scale development 

practice, and this was reflected in some obvious confused responding. 

Students generally had difficulty with several items on this questionnaire - 

surprisingly, as this measure was devised specifically with a student population in 

mind. A number of people wrote `all my life' or `always' in the how long have you 

been bothered section. Such responses cannot be considered truly valid, simply 

because most people cannot remember much about the first three years of their lives, 
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but they do reflect the responses of GAD sufferers (compare with the Barlow 1996 

finding earlier). 

The problem seems to be that the questionnaire tacitly assumes that anxiety is 

present - it is difficult for the respondent to record an absence of anxiety and they 

find this confusing and frustrating. Such demand characteristics are highlighted by 

the presentation of the worry topics question - the six circumscribed spaces seem to 

suggest you should worry about six things. 

On a purely practical level, the format of the symptom checklist doesn't 

make it clear whether people have not ticked the questionnaire because they don't 

suffer any of the symptoms, or because they just missed it out. It might be an idea in 

future to add `or write `none" in the rubric. 

3.5.5.6 Anecdotal comments on the GADI 

Obviously, there are not yet any norms to which to compare this sample, and 

the GADI cannot be correlated with itself. However, respondents' comments will be 

reported here. For example, one 22 year-old female stated sport as reason for tense 

and aching muscles. This type of artifactual response is an inevitable consequence of 

including physical symptoms relevant to GAD. They are at an extremely low level in 

this dataset, (but perhaps this is because students are too young to suffer badly from 

physical conditions). They could potentially be eliminated by an additional line in 

the instructions such as `below are a number of symptoms that may be related to 

anxiety, please indicate how much you have suffered from these over the last two 

weeks'. Alternatively, practitioners could be advised to ask for reasons for physical 

symptoms and if necessary score these as 0. 
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3.5.6. DISCUSSION OF STUDY 2B 

Firstly, the results documented above will be discussed in the light of the correlations 

between all the questionnaires given in Table 3.16. 

Table 3.16 Summary table of questionnaire intercorrelations 

GADI BSQ BDI SAD FNE Social 
GADI - 
BSQ . 27* - 
BDI . 68** . 25** - 
SAD . 45** . 27** . 48** - 
FNE . 43** . 29** . 45** 

. 46** - 
Total 
Social 

. 50** . 32** . 53** t. 78** t. 92** - 

Trait A . 
69** . 32** . 72** . 55** 

. 61** . 69** 
*Significant p<. 05,2-tailed 

** Significant p<. 01,2-tailed 
t N. B. Total social score is the sum of SAD and FNE totals 

It can be seen from Table 3.13 that all the correlations are highly significant, 

not just those with the GADI discussed earlier. Clearly, strong interrelatedness is a 

feature of these psychopathological constructs (at least in this sample) rather than a 

feature of any particular scale. Notable points from Table 3.13 that were not covered 

earlier are discussed below. 

The high correlation (. 72) between the Spielberger trait anxiety scale and the 

Beck Depression Inventory is important in the light of the almost equally high 

correlation between the GADI and these two scales (. 69 and . 68 respectively). The 

caveats regarding interpretation of correlations given the potentially restricted 

variance of this non-psychiatric sample must be held in mind, nonetheless, these are 

remarkably consistent results. To compare the discriminatory power of these three 

questionnaires on the basis of these results would be splitting dubious hairs - all that 
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can really be said here is that in this sample depression and anxiety seem to be very 

closely related concepts. 

Interestingly, as far as the correlations in Table 3.13 can be relied upon they 

seem to indicate that FNE is more representative of total social score than SAD. This 

is perhaps not surprisingly given the distributions described in the original Watson 

and Friend (1969) sample. 

The main take-home point from this section is that, whilst in this sample the 

GADI is indeed highly correlated with measures of different kinds of 

psychopathology, these measures in turn have been shown to be highly inter-related. 

This is perhaps unsurprising given the overlap of the disorders being represented at 

the clinical level. 

3.6. DISCUSSION OF CHAPTER THREE 

Because validity statistics have not yet been expressly discussed in relation to 

GADI data, this discussion will take the form of an overview of the various forms of 

validity, and the extent to which we have obtained evidence for each. 

3.6.1. Face validity 

This aspect of validity has been partially covered in Chapter 2. There it was 

noted that, given no attempt has been made to disguise the aims of the scale, it 
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presumably has face validity. In modem test development, it is generally assumed 

that the prime function of face validity is in securing the co-operation of respondents 

(i. e. ultimately patients) rather than any significant psychometric purpose. 

3.6 2. Content validity 

Again this form of validity, `sampling from a pool of required content' was 

discussed in Chapter 2. We are assuming that the GADI fulfils this criterion as the 

items were sampled from DSM and ICD-10 diagnostic criteria. 

3.6.3. Concurrent Validity 

Demonstrating that a scale has concurrent validity involves showing that the 

new scale correlates appreciably with existing measures of the same (or a similar) 

construct. Study 2B has at least partially fulfilled this prerequisite for the GADI, in 

showing that it correlates highly with Spielberger's trait anxiety scale in students. 

The immediately obvious problem with such a result lies in justifying the 

development of a new scale if it correlates highly with an extant one. This is not 

problematic in the case of the GADI - firstly, the correlation with the Spielberger is 

good but not perfect (and suspiciously similar to that with the BDI). Secondly, the 

GADI has a number of important features that distinguish it from the Spielberger, 

namely, the removal of depression-related items, the addition of GAD-relevant 

physical symptoms, and applicability to DSM-IV criteria. The fact that it is easier to 

score on the spot than the Spielberger might also be considered an advantage by 

clinicians. 
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Clearly concurrent validity is not enough on which to presume a test is valid. We 

need evidence for other forms of validity as well. 

3.6.4. Divergent validity 

As mentioned earlier, the extent to which the GADI can show divergent 

validity is limited by the extent to which the concept of GAD itself is discrete. Given 

the very high comorbidity discussed in the literature review, it is not surprising that 

the correlations observed with other psychiatric questionnaires were high. 

3.6.5. Predictive validity 

Evidence for the predictive validity of the GADI has so far been established 

by the highly significant difference between GADI scores in students diagnosed as 

GAD or Non-GAD by the GAD-Q. However, it should be noted that this is an 

interim solution until we can get evidence for change in individuals. 

3.6.6. Construct validity 

Nunnally (1994) states that `some have argued that there really is only one form 

of validity, construct validity'. All the other forms merely offer a particular slant on 

this. Construct validity is defined as the extent to which the measure actually 

measures the construct of interest (Cronbach and Meehl 1955). Convergent, 

discriminant, content and criterion validity all contribute evidence for establishing 

this. Criteria for the construct validity of the GADI could be given as follows: 
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9 It should correlate moderately with other tests of anxiety 

" It should reflect effects of successful treatment 

" Its distribution should reflect demographics of GAD 

" The GADI should discriminate reliably, if not among comorbid disorders, then at 

least between GAD sufferers and normal controls. 

" High scores on GADI should only correspond to high scores on other measures 

of psychopathology to the extent that GAD is co-morbid with other conditions. 

This chapter has gone a short way towards answering some of these requirements. 

Subsequent chapters will seek to do more. 
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CHAPTER FOUR 

Norms for the 22-item scale in the general population 

4.1. Chapter Summary 

Establishing the norms for a scale in different populations is an important 

part of the process of developing a scale. Therefore the present chapter utilises the 

techniques employed in Chapter Three in order to assess the reliability and validity 

of the GADI in the general population. The standard analyses of internal consistency 

are reported, along with an examination of the factor structure in this sample. To 

investigate validity in this new sample, the relationships between the GADI and the 

existing scales for quantifying psychiatric disorders employed in Chapter Three are 

also investigated. All results are discussed in relation to findings thus far. 
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STUDY 3A: RELIABILITY ANALYSIS IN THE GENERAL POPULATION 

4.2. Introduction 

Study 2A looked at the internal consistency and other psychometric 

properties of the GADI in a very circumscribed population, namely, university 

students. Results were found to be adequate to retain the 22-item scale as it stands. 

However, there are a number of considerations which mean it would be advisable to 

carry out a further study before undertaking research on scarce patients. Whilst being 

a disorder with an early age of onset, the data on the chronicity of GAD discussed in 

Chapter One demonstrate only too well that this disorder is by no means restricted to 

those of university age. Replication work needs to be carried out in order to confirm 

these results in a population with less age-restriction, but nonetheless one where 

availability of respondents will not hamper the replication of multivariate statistics. 

The second main function of this study concerns normative data for the GADI. It is 

accepted practice when presenting a scale (Loewenthal, 1995) to collect normative 

data for discrete populations (witness the BDI, and the STAI). It was decided that an 

adult general population sample would be the most appropriate one to use for these 

purposes. 

4.3. Procedure 

Data was collected in two ways - firstly, a snowball convenience sample of 

acquaintances who did not work in the field of psychology, and secondly, a panel of 
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volunteers assembled by the psychology department. Questionnaire booklets were 

distributed by hand to the first group, and via postal packs to the second. No 

payment was offered for completion to either subset of participants. 

Data from the returned booklets were analysed as detailed in the following 

section. 

4.4. ANALYSES AND RESULTS 

4.4.1. Sample characteristics 

A total of 146 booklets were collected. Ninety-two hand-distributed books 

were returned, the postal survey yielded another fifty-five. Six of the mail-shot 

questionnaires were returned blank, yielding a response rate of 90.2%. This was 

again extremely high, a result presumably of using a volunteer panel, and possibly 

also of using responsible adults who tend to be more reliable than students. 

Demographic characteristics of the sample are given in Table 4.1. 

Table 4.1: Demographic characteristics of general population sample 

N Gender Age range Mean age Median age 
(s. d. ) 

146 56m/84f 19-83 51.01(16.99) 53.00 

Table 4.1 again shows a predominance of females in the sample (60% 

calculated from available data), but this is not as marked as in the previous samples. 

The numbers given for the sex distribution do not add up to 146 because some 

respondents left this question out. 
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4.4.2. Exploratory data analysis on the GADI 

4.4.2.1. EDA on total GADI score 

The GADI data were analysed in order to assess their distribution in this 

particular sample. Ten cases were rejected as having incomplete or ambiguous data. 

Table 4.2 gives descriptive statistics for the total score. 

Table 4.2: Descriptive statistics for total score 

N Range Mean (s. d. ) Standard Error Median Skewness Kurtosis 
of mean 

135 0-66 13.97 (11.58) . 99 11.00 1.57 3.19 

Table 4.2 illustrates the striking consistency between the student validation 

sample and this general population sample (see Table 3.1). The skewness and 

kurtosis statistics indicate that the distribution is markedly non-normal in this 

sample, in the same way as it was previously in the student sample. Again, this is as 

would be expected from a non-psychiatric sample. The mean, standard deviation and 

range are practically identical with the previous sample, but the standard error of the 

mean is slightly higher in the general population sample. 

4.4.2.2. Distributions of individual items 

Means and standard deviations for individual items are given in Appendix 

4.1. As in Study 2A, the item with the smallest standard deviation is item 13 (`I am 

troubled by trembling and shaking'). This might be cause for some concern for this 
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item if other psychometric properties are unsuitable, and if the item is not endorsed 

by GAD patients. 

4.4.3. RELIABILITY ANALYSES 

4.4.3.1. Reliability according to coefficient alpha 

The overall scale alpha in this sample was . 92 - when both are taken to two 

decimal places, this is identical to the value in the student validation study. A full list 

of corrected item-total correlations is given in Appendix 4.2. It is perhaps 

unsurprising that alpha is so similar across these samples, as the standard deviations 

of both are so close. Alpha increases slightly if item 7 (`I experience hot flushes or 

cold chills') is removed, and item 7 also has a low item-total correlation (. 30). A 

potential explanation might be that in this general population sample this item is 

more representative of menopausal symptoms rather than anxiety. This item is 

different to those selected as being borderline in Study 2A, (15,16, and 17) so 

overall, the evidence does not seem to point to its removal being necessary. 

4.4.3.2. Split-half reliability 

The Spearman-Brown coefficient for split-half reliability was also . 92 to two 

decimal places. 
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4.4.3.3. Exploratory Factor Analysis on General Population GADI data 

4.4.3.3.1. Suitability of data 

The sample size of 135 was adequate for EFA according to the rule-of-thumb 

`five cases per variable' measure employed in Chapter Two (110 being the minimum 

suggested by this criterion). Bartlett's test of sphericity was significant (p < . 000), 

even with a lower sample size than in the student EFA analyses. The KMO measure 

of sampling adequacy was . 89 to two decimal places, a very slightly smaller value 

than in the previous sample, but nonetheless still much higher than the minimum 

required level of . 60 referenced earlier. To confirm suitability of the correlation 

matrix for EFA, a visual check for correlations was made, as recommended in 

Tabachnick and Fidell. This revealed sufficient sizeable correlations to be present. 

4.4.3.3.2. Initial Principal Components Analysis 

An initial principal components analysis was performed extracting 22 

components. The scree plot thus produced exhibited a notable break at two 

components, and a smaller one at three components. (Fig 4.1). Kaiser's `eigenvalues 

greater than 1' criterion suggests six factors ought to be extracted. Given that the 

solution in Study 2A was a three-factor one, it was decided that that this would be 

the first solution to be investigated. All solutions use principal axis factoring with 

oblimin rotation - the reasons for this are as given in Study 2A, since the nature of 

the data is the same, and will not be reiterated here. 
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4.4.3.3.3. EFA extracting three factors 

The three factors extracted explained 47.3% of the variance, far short of the 

ideal 75%, but only 0.03% short of the three factor solution in Study 2A despite the 

smaller number of participants (135 compared with 312 in Study 2A). The residual 

correlation matrix showed that 34.0% of the residuals exceeded the criterion value of 

. 05. This is greater than the 22% non-redundant residuals in Study 2A, however, this 

may be due in part to the smaller sample size 

The loadings on the three factors are given in tables 4.3,4.4, and 4.5. 

Fig 4.1. Scree plot for general population 
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Table 4.3. Loadings on Factor One: Anxiety and worry (Accounts for 37.15% of 
variance) 

Scale item Loading 
1- I am anxious on most days 

. 804 
2-I tire easily . 416 
3-I worry about everyday events . 751 
4-I find it difficult to relax . 678 
5-I feel `on edge' . 858 
8-I am distressed by my anxiety . 676 
10 -I fear losing control, passing out, or going crazy . 396 
18 -I have difficulty concentrating . 508 
19 -I have difficulty controlling my anxiety . 798 
21 -I worry excessively . 910 
22 -I am irritable . 443 

A number of items exceed the criterion for being a `perfect indicator' of factor 1 that 

was referred to in Chapter Three. In order of loading, 'I worry excessively' (. 91), `I 

feel 'on edge" (. 86), 'I am anxious on most days' (. 80), 'I have difficulty controlling 

my anxiety' (. 80). 

Table 4.4. Loadings on Factor Two: Sleep disturbance (5.37% of variance) 

Scale item 
6-I am wakeful at night 
14 -I have difficulty getting off to sleep 

Both these items qualify as being perfectly representative of factor 2. 

Table 4.5. Loadings on Factor Three: Somatic (4.74% of variance) 

Scale item 
7-I experience hot flushes or cold chills 
9-Isuffer from adry mouth 
11 -I am troubled by restlessness 
13 -I am troubled by trembling and shaking 
15 -I suffer with tense or aching muscles 
16 -I am troubled by difficulty breathing 
17 -I am easily startled 
20 -I am troubled by tingling feelings or numbness. 

Loading 

. 832 

. 808 

Loading 

. 331 

. 667 

. 336 

. 527 

. 315 

. 662 
9999 

. 727 
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None of these items fulfils the . 
75 criterion for being a perfect indicator of this factor 

- however, item 20 `I am troubled by tingling feelings or numbness' is not far off. 

Items 9 and 16 (`I suffer from a dry mouth' and `I have difficulty breathing') also 

load very highly on this factor. There can be little doubt that this factor represents 

somatic sensations, and therefore, it might be reasonable to assume, somatic aspects 

of anxiety. 

The loading plot of the factors in rotated factor space is given in Appendix 

4.3. The pattern it exhibits is similar to previously, although two axes have been 

reversed and the points are generally closer together. 

In order to assess the similarity of the factor structures of the two analyses the 

pattern matrix of the current analysis was compared with that of the three-factor 

analysis in Study 2A. The most notable difference is that the order of the factors two 

and three has been interchanged - sleep disturbance is now the second most 

important factor, whereas somatic symptoms are relegated to the final slot. However, 

closer inspection reveals that the sleep and somatic factors are very similar in size in 

both samples, (5.22% and 7.07% of the variance explained respectively in Study 2A, 

and 5.37% and 4.74% in Study 3A). Although on the surface this appears to be a 

major departure from previous findings, in fact it is of little real theoretical 

significance. Given the vagaries of factor analysis even under optimum conditions, it 

is to be expected that these factors will often be interchangeable in differing samples. 
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A comparison of the compositions of the factors between Study 2A and 

Study 3A is now in order. Names of the factors will be used rather than numbers, to 

avoid confusion resulting from the reversal of factors two and three in the two 

studies. The `sleep' factor is identical in that the same two items load on it in the two 

analyses. The `somatic' factor has 8 items in Study 3A, but only 7 in Study 2A, 

while the `worry and anxiety' factor has 11 here, and 12 previously. 

In terms of items which do not load highly on any factor, item 12 (`I suffer 

from dizzy spells') has no appreciable loadings in this analysis, compared with item 

17 (`I am easily startled') earlier. The criterion of not including items which load on 

a factor less than . 30 is a fairly arbitrary, though commonly used one, and as 

different items fail to meet this criterion in the two analyses this would not seem to 

cast doubts upon their inclusion in the final scale. 

Cronbach's alpha was again calculated to compare the cohesiveness of the 

factors in this solution, both with each other, and with those resulting from Study 

2A. Alpha is given to two decimal places throughout. Alpha for the anxiety and 

worry factor (11 items) was . 91, that for the sleep factor (2 items) was . 83, and for 

the somatic factor (7 items), . 
76. (This compares with . 91, 

. 78 (somatic) and . 87 

(sleep) previously). In factor two, we again observe the paradox of a factor which is 

very short in terms of scale length having a relatively high alpha. This can only be 

because the two items in question are so very closely related. 

The factor correlation matrix shows that again the factors are intercorrelated, 

. 452 (1 and 2), . 601 (1 and 3- worry and somatic) and . 331 (2 and 3- sleep and 
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somatic). This means that performing an oblimin rotation as opposed to a varimax 

one was valid. 

If the factor correlations are compared by name of factor, rather than by 

factor number, the pattern is remarkably consistent between the two samples - . 45, 

(worry and sleep), . 48 (worry and somatic) and . 35 (somatic and sleep) in Study 2A. 

This would seem to provide initial evidence for a consistent relationship of 

subdomains of GAD symptomatology as suggested in Chapter Three. 

In summary, the three-factor solution detailed above represents an adequate 

fit to the data, has simple structure and easy interpretability, and corresponds to that 

in the earlier analyses. A four factor solution was also investigated, but this lacked 

the clear structure and interpretability of the three factor solution. The results of this 

analysis are included in Appendix 4.4. It was concluded that the three factor solution 

would be accepted as the closest fit to the data. 

4.4.4. STUDY 3A: INTERIM SUMMARY 

This study brings to a close these studies of the reliability of the GADI in non- 

psychiatric populations. Collectively, the results enable the following points to be 

drawn: 

" It has been shown that the reliability and factor structure of the questionnaire are 

consistent across differing populations. 

" The factor structure derived from the student samples has been largely replicated 

in a general population sample. 
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" Further evidence has been obtained that GAD is, if not strictly a unitary concept, 

then at least a consistently related set of symptom clusters. 

4.5. STUDY 3B: Validation against existing questionnaires 

4.5.1. Rationale 

Study 3B repeats the methodology used to investigate the validity of the 

GADI in Study 2B - that is to say, total scores on the GADI are compared with those 

on the existing validated psychiatric measures detailed earlier, using a within- 

subjects design. 

It was mentioned in Chapter Three that, given the extensive comorbidity of 

the anxiety disorders, and GAD in particular, it is not reasonable to expect that the 

measures of psychopathology employed in this study will be completely 

uncorrelated. All that can be expected is that the GADI will correlate with other pen- 

and-paper measures of psychopathology to the same degree that GAD is comorbid 

with the disorders that they purport to measure. 

4.5.2. Results 

The present results section follows the format of that in Study 2B, based 

around a comparison of norms given in original papers with those in this sample, and 

correlations with the GADI in this general population sample. 
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4.5.2.1. Social anxiety questionnaires 

Data are reported here for the separate SAD and FNE, and subsequently for 

the two combined (combined social score). 

i) SAD 

Descriptive Statistics 

In both Watson and Friend's (1969) sample of undergraduates, and in the 

Study 2A sample, the distribution of the SAD was positively skewed. In this general 

population sample, skewness was 1.00, indicating significant deviation from 

normality and clustering around the lower end of the distribution. The slightly higher 

mean of these results (6.75 compared to 5.26 in students) perhaps indicate that SAD 

is more prominent in the general population than in students, although the difference 

did not reach significance. As in Study 2A, there was no appreciable difference 

between the sexes, which perhaps calls Watson and Friend's original finding of a 

higher mean SAD score in males into question. 

Table 4.6: Descriptive Statistics for the Social Avoidance and Distress Scale 

SAD norms General Population 

Mean 
SD 
Median 

M(60) F(145) N(205) M(54) F(78) N(137) 

11.20* 8.24* 9.11 6.67 6.88 6.75 

--8.01 6.75 7.00 6.91 
7.00 5.00 4.00 4.00 

Alpha (KR-20) -- . 94 
. 93 

(2dp) 
* sig difference p< . 01 
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Correlation with GADI 

Incomplete copies of the GADI or SADS were not analysed, leaving 128 

cases for the correlation. This was significant, p <. 000, r=. 53 to 2 decimal places. 

U) FNE 

Descriptive Statistics 

The first thing to note is that in contrast to the SADS figures, mean values for 

the FNE are lower than in the student populations (although again, this difference did 

not reach significance). This tendency for students to apparently fear negative 

evaluation more than the general population could possibly result from the former 

being in a more impressionable phase of their life. 

Table 4.7: Norms for the Fear of Negative Evaluation Scale 

FNE norms General Population 

M(60) F(145) N(205) M(52) F(78) N(128) 

Mean 13.97* 16.10* 15.47 10.42 14.10 12.57 
SD --8.62 8.52 9.68 9.23 
Median 16.00 8.50 12.00 11.00 

Alpha -- . 
94 . 93 . 93 

. 93 
(KR-20) 
(2dp) 
sigdiffp<. 10 

Correlation with GADI 

One hundred and twenty-seven complete cases were correlated. The result 

was significant p<000, r =. 54 to 2 decimal places. 
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iii) Combined social score 

Descriptive Statistics 

Watson and Friend demonstrated the Pearson product-moment correlation 

between the two scales to be . 51 in their 205 case sample of undergraduates. In the 

present general population sample it is . 56 (p<. 000,2-tailed) in a comparably-sized 

sample with comparable sex distribution. This correlation is surprisingly low, given 

that both scales reflect aspects of social anxiety, and bears out the authors' claim that 

the two scales are constructed to reflect only one of these two aspects. 

Table 4.8: Summary data for combined 58-item social scale 

General Population 

M(52) F(72) N(129) 

Mean 17.33 20.74 19.28 
SD 13.77 14.86 14.32 
Median 15.00 18.00 16.00 
Alpha 
(KR-20) . 96 . 96 . 96 
(2dp) 

Alpha according to the KR-20 formula for dichotomous scales (discussed in 

Chapter Three) is extremely high, but this is probably due in part to the longer length 

of the combined scale (58 items in total as opposed to 28 and 30 in the SADS and 

FNE respectively). However, it does indicate that any concerns about combining the 

two scales on the grounds of inconsistency are unfounded. 
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Correlation with GADI 

All incomplete data was deleted, leaving 122 cases for the correlation. This 

was significant, p<. 000, r=. 61 to 2 decimal places. 

Anecdotal comments on social questionnaires 

Comments written by respondents on the FNE questionnaire (for example, 

one participant wrote `important to whom? ' next to item 6, `The opinions that 

important people have of me cause me little concern') - indicate that perhaps older 

people have more of an issue with implications of authority than students. 

The dichotomous decision caused problems again for some - at least one respondent 

wrote `sometimes' for many of the answers. This latter was a point that extended to 

the SAD, even though the questionnaire booklet asked respondents to pick the one of 

the two that was most applicable. Several respondents missed out the questions 

referring to `superiors', indicating that, like that concept of `important people', the 

word `superiors' has fallen out of fashion in modem British society. 

4.5.2.2. Body Sensations Questionnaire 

Descriptive Statistics 

The only normative data given in Chambless et al's (1985) paper for the BSQ 

in a non-psychiatric population were for a `community sample' of 88, for which the 

sex ratios are unspecified. The comparison with our sample is given in Table 4.9. 

Chambless et al (1985) suggest that the validity of any copy of the BSQ with 

more than three omissions should be questioned. Three cases were deleted for this 

reason, as well as one copy of this questionnaire that was left completely blank. 
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Again, the BSQ data is slightly more complete than the rest because of the averaging 

technique used in deriving the total score. 

Table 4.9. Comparison of BSQ norms with the present general population sample 

BSQ norms General Population 

N(88) M(54) F(82) N(140) 

Mean 1.80 1.81 2.00 1.92 
SD 0.33 0.79 0.74 0.76 
Alpha Not given . 95 . 94 . 94 
(2dp) 

The alpha value in this sample is even higher than that in the student 

validation sample - the slight decrement in comparison to other scales has 

disappeared. Earlier this decrement was explained in terms of the slightly shorter 

length of the BSQ - an interpretation on which this most recent finding must cast 

doubt. The high alpha value is slightly surprising, as anecdotally (see later) the BSQ 

is the least satisfactory of all the questionnaires, with many respondents writing 

comments about its lack of `user-friendliness'. 

Correlation with GADI 

After deletion of only four copies of the BSQ made invalid by missing data, 

and incomplete GADIs, 132 cases remained for the correlation. This was significant 

p<. 000, r= . 
33 to 2 decimal places. This compares closely with the correlation in 

the student sample, but raises questions about the interpretation of the lower 

correlation in the previous sample. If the alpha level is so high, the correlation cannot 

be lowered by poor reliability per se. The high alpha may result from either of two 

possibilities - it may reflect true interrelatedness between the scale items, or it may 
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be an artifact of people becoming baffled by the BSQ and answering in the same 

(internally consistent) way - i. e., adopting a form of response set. Finding a way to 

discriminate between these potential explanations is desirable but not easy, and the 

situation highlights the psychometric fact that a scale may have high reliability 

without having any appreciable validity! The overall utility of standard questionnaire 

development statistics will be covered in the general discussion, but here it is 

sufficient to note that some anecdotal measure of acceptability of questionnaire 

format could be included, (this is possible in a questionnaire that has face validity). 

Anecdotal comments on the BSQ 

The relatively low number of blank questionnaires and those rejected due to 

excessive omissions lies in contrast to the apparent difficulty people had completing 

this questionnaire. Several respondents wrote comments such as `I have answered 

this as if I did suffer from these body sensations'. However, as mentioned 

previously, these difficulties were not reflected in the reliability statistics, and the 

low correlation with other questionnaires could be interpreted either as good 

discriminant validity or bad construct validity. 

4.5.2.3. Beck Depression Inventory 

Descriptive statistics 

The manual for the (revised) BDI (Beck & Steer 1987, Beck, Rush, Shaw & 

Emery, 1979) states that some studies have found relationships between BDI score 

and demographic features such as sex and age, but that these are `unlikely to be 

clinically meaningful' -a decision reached according to size of the correlation 
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coefficient alone. However, it is suggested that the researcher investigate the 

possibility of such relationships and control for them before progressing. Therefore 

the BDI was correlated with age (r = . 10, p= . 26 n. s. ) and a t-test was performed to 

assess sex differences (results given presently). 

The difference between the two sexes was non-significant, t (52,79) = . 18, 

p= . 85. The apparent disparity between the number of males and females and the 

total score is due to some respondents omitting the gender question. These obviously 

could not be placed in either category. 

Table 4.10. Norms for the Beck Depression Inventory 

Beck norms for mixed General Population 
diagnostic group 

M(53) F(80) N(139) 

Mean 23.19 6.64 6.85 6.74 
SD 9.90 5.77 6.54 6.21 
Alpha . 86 . 85 . 87 

. 87 

Correlation with GADI 

All incomplete data was deleted, leaving 130 cases for the correlation. This 

was significant p<. 000, r= . 83 to 2 decimal places. This is considerably higher than 

the . 68 in the student validation sample, and may potentially be a cause for concern 

for the discriminant and construct validity of the GADI. 
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Anecdotal comments on the BDI 

As mentioned elsewhere, the fact that the BDI does not give an option of 

recording weight gain as opposed to loss gave some respondents difficulty, and 

leaves the very real possibility of missing atypical depression. At least one 

respondent noted the incongruity of losing 15 pounds in the past week - which is the 

time frame over which the main rubric of the BDI asks respondents to consider their 

answers. Although the item in question begins `I have not lost much weight 

recently', there is clearly some confusion. This point must serve to illustrate the 

importance of clear instructions to test validity. 

4.5.2.4. Spielberger Trait Anxiety Scale 

Descriptive Statistics 

Of the norms given in Spielberger's 1984 manual, those for `working 

adults', (1838 employees of the Federal Aviation Administration) are probably the 

most appropriate to use for comparison with this general population sample. 

Spielberger states that the sample was `quite heterogeneous with respect to 

educational level and age' and that employees' responsibilities ranged from clerical 

positions to high levels of management. This sample should therefore be closely 

analogous to a general population sample despite the fact that the field of 

employment is restricted. The comparisons with this sample are given in Table 4.11. 

The nine reverse-keyed items were calculated accordingly. 

It can be seen from Table 4.11 that the present sample generally has higher 

levels of trait anxiety than Spielberger's working adults. Why this might be is 

unclear, as the student sample in Study 2B was directly comparable with 
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Spielberger's student data. Perhaps conditions at the Federal Aviation Authority 

were uniformly good throughout the employment hierarchy - or perhaps respondents 

thought that their anxiety levels might be used in some way by the Authority and 

under-rated themselves accordingly. 

Table 4.11 Descriptive Statistics for Spielberger Trait Scale 

Spielberger's norms General Population 

M(1387) F(451) M(52) F(79) N(137) 

Mean 34.89 34.79 36.71 39.99 38.48 
SD 9.19 9.22 11.78 10.95 11.40 
Median -- 36.00 38.00 37.00 

alpha . 91 . 91 . 95 . 93 . 94 

Working adults had the lowest levels of trait anxiety of the samples that 

Spielberger investigated (working adults, college students, high school students, and 

military recruits). Furthermore, it was also found that anxiety levels decreased with 

age within the sample of working adults. The results from the GADI validation 

studies so far replicate this trend (the overall mean for the student validation sample 

was 39.81). 

Our sample is clearly unbalanced in favour of females (38% male, 58% 

female, 4% unspecified), but less so than in the student sample. However, the 

imbalance in Spielberger's sample is in the opposite direction (24.5% female), 

perhaps as a result of the male-dominated nature of the chosen field. The mean trait 

anxiety scores for Spielberger's working adults did not differ between the sexes, 

although his college student females had `slightly higher' trait anxiety (it is not 

stated whether this difference was significant). The higher mean value for females in 
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our sample did not reach significance, but is nonetheless a notable trend. The reasons 

for this discrepancy between the sexes are not immediately apparent. Any 

interpretations would be merely speculative, but could range from women having a 

more ruminative cognitive style, to men being more unwilling to admit to what they 

perceive as ̀ weakness'. 

Correlation with GADI 

The correlation was performed on 128 cases after the deletion of all missing 

data. The result was significant, p<. 000, r= . 79 to 2 decimal places. This is less than 

the correlation with the BDI in this sample, slightly worrying from the point of view 

of discriminant validity. 

4.5.2.5. Generalized Anxiety Disorder Questionnaire 

Descriptive Statistics 

Table 4.12: Classification of general population on a self-report diagnostic measure 
of DSM-III-R GAD 

General Population Sample 

M(56) F(84) N(146) 

GAD 3(5.4%) 5(6.0%) 8(5.5%) 

Non-GAD 35(62.5%) 45(53.6%) 84(57.5%) 

Not 
classifiable 

18(32.1%) 34(40.5%) 54(37.0%) 
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The Roemer et al (1995) scale is intended to replace a diagnostic interview, 

respondents being classified as either having GAD or not. Parametric statistics such 

as means and standard deviations are therefore not applicable to such categorical 

data. Percentages of the sample meeting the criteria as defined in Roemer et al's 

1995 validation paper will be discussed instead. These criteria were (for DSM-III-R 

GAD), as given in Study 2B. 

Correlation with GADI 

As mentioned in Study 2B, a straightforward parametric Pearson correlation 

coefficient is not appropriate with this type of data. So, as one measure of criterion 

validity, an independent samples t-test was performed assessing the difference in 

GADI score between individuals diagnosed as GAD or Non-GAD on the GAD-Q. 

The means for the two groups were 38.86 and 8.14 respectively. Despite the 

potential reduction of statistical power by differing group sizes (81 non-GAD, 7 

GAD) and greater variance in the GAD group than the non-GAD groups, the 

difference was significant, t (6.14) = 4.70, p= . 003 2-tailed (equal variances not 

assumed). 

Anecdotal comments on GAD-Q 

The main problems with the GAD-Q in this population seem to be related to 

discrimination between symptoms due to anxiety and those resulting from organic 

conditions. One middle-aged female ticked several boxes on the symptom checklist, 

but noted that she didn't think these symptoms were a result of anxiety. It is possible 

that this kind of symptom might result from the menopause or Hormone 

Replacement Therapy, in which case it is understandable that they were not taken 
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into account during the scale's development, because this is not relevant to college- 

age respondents. Another respondent who endorsed easy fatigability and 

palpitations/accelerated heart-rate had a known history of heart complaints. 

Therefore it seems that in the general population, the rubric implying that the 

symptoms should only be endorsed if they are a result of anxiety might not be 

stressed strongly enough. 

Anecdotal comments on the GADI 

Again, these were limited, perhaps suggesting that respondents find the 

GADI format satisfactory. One woman aged fifty wrote `HRT' next to `hot flushes 

and cold chills', indicating that the GAD-Q and the GADI share potential sources of 

confusion concerning somatic symptoms in the general population. Updating of the 

rubric to clarify that symptoms must be due to anxiety could be considered. 

4.5.3. DISCUSSION OF STUDY 3B 

Firstly, the results documented above will be discussed in the light of the 

correlations between all the questionnaires given in Table 4.13. 

Table 4.13 exhibits a similar pattern to the corresponding table in Study 2B 

(Table 3.16). However, there are a number of notable changes in coefficients that 

require explanation. The discussion of these correlations will begin by looking at 

them comparatively, rather than overemphasising the importance of their absolute 

size. The factors which affect the absolute magnitude of correlations are 

multifarious, and a look at the relative order might initially be more instructive (but 
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it should be noted that where two correlations are of very similar size, the order may 

reverse without holding any real theoretical significance). 

Table 4.13. Summary table of questionnaire intercorrelations 

GADI BSQ BDI SAD FNE Social 
GADI - 
BSQ . 33** - 
BDI . 83** . 25** - 
SAD . 53** . 16ns$ . 64** - 
FNE . 54** llns . 50** 

. 
56** - 

Total 
Social 

. 61** . 13ns . 
63** 

. 85** . 92** - 

Trait A . 78**. . 29** . 75** 
. 
66** 

. 70** . 76** 

** Significant p<. 01,2-tailed 
t N. B. Total social score is the sum of SAD and FNE totals 
* this correlation approached significance, p= . 07 

Table 4.14. Comparison of correlations between scales in Studies 2B and 3B 

Study 2B 
Order Correlation R 

1. $OCiaVFNE . 92 
2. Social/SAD . 78 
3. Trait/BDI . 72 
4. Trait/GADI . 69 
4. Trait/Social . 69 
6. GADIBDI . 68 
7. Trait/FNE . 61 
8. Trait/SAD . 

55 
9. SOCial/BDI . 

53 
10 Social/GADI . 50 
11 SADBDI . 48 
12 SAD/FNE . 46 
13 FNEBDI . 45 
13 GADI/SAD . 45 
15 GADI/FNE . 43 
16 BSQ/Social . 32 
17 BSQ/Trait . 32 
18 BSQ/FNE . 29 
19 BSQ/GADI . 

27 
20 BSQ/SAD . 

27 
21 BSQBDI . 25 

Study 3B 
Order Correlation R 

1. $OCial/FNE 
. 92 

2. Social/SAD . 85 
3. GADIBDI 

. 83 
4. Trait/GADI . 79 
5. Trait/Social 

. 76 
6. Trait/BDI 

. 75 
7. Trait/FNE 

. 70 
8. Trait/SAD 

. 66 
9. SAD/BDI 

. 
64 

10 Social/BDI . 63 
11 SociaVGADI . 61 
12 SAD/FNE 

. 56 
13 GADI/FNE 

. 54 
14 GADI/SAD 

. 53 
15 FNE/BDI 

. 
50 

16 BSQ/GADI 
. 33 

17 BSQ/Trait . 29 
18 BSQ/BDI 

. 25 
19 BSQ/SAD 

. 16 
20 BSQ/Social 

. 13 
21 BSQ/FNE 

. 11 
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The most notable changes in the order and magnitude of correlations are 

highlighted in bold. It can be seen that the order is remarkably consistent, given the 

differing sample constitution and size, not to mention the vagaries of correlation 

coefficients, which are dependent on sample size and distribution. The range of 

coefficients is more complete in Study 3B (. 11 to . 92 compared with . 25 to . 92 

previously). The main changes relevant to the validity of the GADI are the reversal 

of the correlations of the GADI and the Spielberger trait scale with the BDI. The 

higher correlation of the GADI with depression in the present sample is perhaps 

disappointing, as it potentially indicates a lack of divergent validity. However, here 

the high comorbidity of GAD and depression should be taken into account, and this 

may be more apparent in an older population than in students, because the average 

age of onset of depression is later than GAD. 

4.6. DISCUSSION OF CHAPTER FOUR 

4.6.1. Methodological issues 

4.6.1.1. Sample characteristics 

Criticism could be levied at the constitution of the general population sample 

in this study for two reasons. Firstly, the sample is non-random, and secondly, both 

subsets of respondents are highly motivated (whether because they have agreed to 

join a database of volunteers, or because they have been given the booklet by 

someone connected to the researcher). It would certainly be desirable to carry out a 

large-scale, random survey of the general population to add to this data, but such 

surveys require large resources of time, labour and money, and are often not well- 
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received by recipients. Response rates from such random postal surveys are often too 

low for the results to be considered valid. The fact that respondents in this study 

presumably have high levels of motivation should not be of great concern, because 

the anxious patients for whom the GADI is intended are normally motivated to help 

in research that might help others with their condition, or even influence their own 

treatment. 

4.6.1.2. Age-related issues 

The preceding discussion of the relationship of trait anxiety score with age 

raised the possibility that GADI score might also be significantly related with age. 

This analysis was inappropriate in the student samples because of the restricted age 

range, but can be carried out in this general population sample. A Pearson correlation 

between GADI score and age was carried out. This was non-significant, r=-. 03, p= 

. 69. This means that there is no systematic relationship between GADI score and 

age. This finding is as would have been expected - GAD has an early age of onset, 

and a chronic course which has been shown to persist into old age. Any relationship 

with age would be cause for concern as it would suggest a possible confounding 

factor. 

The results of Study 3 can be summarised as follows: 

" The distribution of the GADI in the general population is markedly skewed, as it 

is in the student population. 

" The GADI has impressively high internal consistency values in the general 

population, and these are comparable to those obtained previously in students. 
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" EFA on GADI items yielded a three-factor solution with simple structure and 

easy interpretability, which furthermore was similar in most details to that in 

Study 2A. This points to the existence of consistently related subdomains of 

GAD. 

" Members of the general population designated GAD or non-GAD according to a 

previously validated diagnostic measure had significantly differing GADI scores. 

This is evidence for the convergent validity of the GADI. 
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CHAPTER FIVE 

Validation of the GADI in a psychiatric outpatient population 

5.1. Chapter Summary 

The following chapter presents the first major investigation of the reliability 

and validity of the GADI in a patient population. Following a similar format to the 

preceding experimental chapters, Study 4A examines the structure of the GADI using 

standard reliability techniques. In Study 4B, the responses of patients suffering from 

both anxiety and depressive disorders are examined, and correlated with their 

responses on the battery of psychiatric questionnaires used previously in validating the 

GADI. Responses are analysed both as a whole group, and according to diagnosis, as 

far as permitted by sample size. All results are discussed in relation to the findings to 

date in non-psychiatric populations. 
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STUDY FOUR: RELIABILITY AND VALIDITY OF THE GADI IN A 

PSYCHIATRIC OUTPATIENT SAMPLE 

5.2. Introduction 

To date, the studies in this thesis have hinged on powerful multivariate 

statistical techniques such as EFA which necessitate very large sample sizes. 

Therefore, because of the low availability of GAD patients, convenience samples, 

whether students or general population, were expedient. Nonetheless, there remains a 

clear need for a demonstration of the reliability and validity of the GADI in the 

population at which the questionnaire is primarily aimed, which this, the final study of 

this thesis attempts to redress. Very similar analyses to those reported previously were 

carried out on data from a sample of outpatients suffering from anxiety or depressive 

disorders. Again, for convenience, the analyses in this chapter are divided into two 

studies. Study 4A involves analysis of the reliability of the GADI in an anxious group 

using measures of internal consistency, although there is a slight shift in emphasis 

compared with earlier chapters in that, because of smaller sample sizes, EFA is less 

dependable here. Study 4B examines the validity of the GADI in this population by 

comparison with the psychiatric questionnaire battery used throughout the scale 

development process. 
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5.3. Procedure 

5.3.1. Participants 

Participants in this study were recruited via one of two approaches. Roughly 

two thirds were outpatients at the Bristol Royal Infirmary psychiatry clinic, and had 

been introduced to the study by their psychiatrist during the course of a normal 

appointment. The remainder were patients who had been referred to anxiety 

management groups by their GP, and had been introduced to the study by their anxiety 

management leaders and members of the GADI team. The former had been assigned a 

diagnosis of an anxiety or depressive disorder as a result of a standard diagnostic 

clinical interview with their psychiatrist. Comorbid conditions were also recorded, and 

the presence of additional comorbid diagnoses was double-checked by administration 

of the Mini International Neuropsychiatric Interview (MINI) (Sheehan & Lecrubier 

1999). This is the latest version of their brief structured interview for the major Axis I 

psychiatric disorders in DSM-IV and ICD-10, and has been shown in studies to have 

`acceptably high validation and reliability scores' (Sheehan et al 1997, Lecrubier et al 

1997). 

The anxiety management group participants were also interviewed by a 

psychiatrist (or in some cases, a psychologist trained in administering diagnostic 

tools), and comorbid diagnoses were again assessed according to the MINI. 

Ethical considerations are of the utmost importance when working with 

psychiatric patients, who can be expected to be rather fragile. Questionnaire studies 

are not overly time-consuming, and do not involve additional or experimental medical 

intervention. However, some patients find completing questions relevant to their 
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condition upsetting, and it was important that consent was informed. All participants 

were briefed about the study by their psychiatrist before giving informed consent to 

take part, and all understood that they were free to withdraw from the study at any 

time. 

5.3.2. Method 

Participants were asked to complete a booklet of questionnaires identical to 

that used in the preceding studies of this thesis. In order to preserve high ethical 

standards, a degree of flexibility was accorded to patients with regard to when the 

booklet should be completed. A choice was given as to whether the questionnaires 

were completed during the clinic session, or taken home for completion (a freepost 

envelope was provided). It was deemed that this procedure would not affect the results 

unduly, because all of the scales required the patient to consider how they had felt over 

a time period of at least one week. Had a scale assessing present state anxiety (such as 

the Spielberger State Anxiety Scale) been included then this approach would have 

been more problematic. 

Subsequent to the session, the interviewer wrote each patient's diagnosis 

(including all comorbid and secondary conditions) on the front of the booklet. In the 

interests of confidentiality, after data entry was complete, all identifying information 

was removed from the booklets and destroyed. 

Psychiatrists who were not intimately involved with the GADI were simply 

asked to invite any patient with an anxiety or depressive disorder to participate. The 
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precise diagnoses were then screened by the GADI team before analysis took place. 

Participants were excluded from the study if their anxiety or depressive disorder was 

complicated by a personality disorder, psychosis, or substance abuse. Only one 

patient's data was discarded for this reason. 

The data thus obtained were analysed as detailed in the following section. 

5.4. RESULTS 

STUDY 4A: THE RELIABILITY OF THE GADI IN A PATIENT 
POPULATION 

5.4.1. Sample Characteristics 

5.4.1.1. Demographic statistics 

Demographic statistics for the sample as a whole, and by individual sources, 

are given in Table 5.1. 

Table 5.1: Demographic data for patients 

Mean age (s. d. ) Age range/years Sex distribution (% 
male) 

Total sample 42.50 (13.68) 16-79 42.2 
(N=64) 
Psychiatry clinic 41.52 (13.11) 16-75 45.7 

= 46 
Anxiety 45.00 (15.16) 22-79 33.3 

management 
groups = 18 
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An independent samples t-test showed that age did not differ significantly 

between the two groups, [t (45,17) = . 91, p= . 37ns], therefore it was deemed valid to 

combine them. 

5.4.1.2. Summary of patient diagnoses 

A summary of the diagnoses accorded to patients is given in Table 5.2. The 

MINI allows diagnoses of past conditions for some disorders, but as this is not 

consistent, current Axis I diagnoses only are included in the frequency counts. 

Demographic information is not given for individual diagnoses in the table, as the very 

small numbers of patients suffering from each would render this meaningless. 

Diagnoses are presented in the order primary/secondary according to the clinician's 

view. 

Table 5.2 demonstrates the relative rarity of GAD with no other co-occurring 

Axis I disorder. It should also be noted though, that panic disorder in its pure form is 

equally rare in this sample, the coupling with agoraphobia being the most notable. This 

is not surprising for two reasons - firstly, epidemiologically panic disorder is 

commonly coupled with agoraphobia, and secondly, this sample represents very severe 

cases. 

The table also shows that overall only 13 patients with GAD were recruited 

and gave consent. All reasonable efforts were made to recruit GAD patients, given 

available resources and time. Ways of improving the number of participants, for 

example, higher-profile multi-centre studies, are proposed in the General Discussion. 
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The analyses to be discussed in subsequent sections are carried out on the full 

sample above unless otherwise stated. 

Table 5.2: Diagnoses of questionnaire respondents 

Diagnosis Frequency 
GAD with no other axis I disorder 5 
GAD + panic disorder 1 
GAD + depression 2 
OCD + GAD 1 
GAD comorbid with two other conditions 3 
Panic disorder 5 
Panic disorder + agoraphobia 14 
Panic disorder + depression 2 
Panic disorder + manic episodes I 
Panic disorder + social phobia I 
Social phobia 7 
Social phobia + agoraphobia 1 
Social phobia + OCD 1 
Depression 7 
Depression + GAD 1 
PTSD 1 
PTSD + depression I 
Simple phobia 2 
Bipolar disorder + anxiety 3 
Four or more axis I disorders 5 
TOTAL 64 

5.4.2. Analysis of the reliability of the GADI in a patient population 

5.4.2.1. Policy on missing data 

The first thing to note is that patient questionnaires generally had more 

omissions in them than either general population or students. In the most extreme case 

one lady was too ill to complete all the questionnaires. The data for those 

questionnaires she did manage to complete was retained and analysed. 

As patient availability is at a premium, questionnaires with small amounts of 

missing data cannot be discarded simply as a matter of course - careful consideration 
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has to be given to the issue. The option of replacing missing data with the mean or 

mode response of that patient on that questionnaire was considered. However, it was 

decided that any investigations of the internal structure of questionnaires would be 

invalidated by this approach. Furthermore, particularly with the case of patients, and 

taking into account the multidimensional nature of many of these disorders, measures 

of central tendency could not be relied on to predict the response a patient would have 

given to that particular questionnaire item. Therefore, as in previous studies, 

incomplete questionnaires were discarded. This policy is implemented both in the 

reliability analyses on the GADI immediately following, and in the subsequent 

comparisons with existing psychiatric scales. 

5.4.2.2. EDA on GADI total score 

Skewness is discussed later in the context of other measures of 

psychopathology and previous results of this thesis. 

Table 5.3: Descriptive statistics for total score 

Sample Valid N Range Mean (s. d. ) Median Kurtosis 
Patients 61 9-78 44.07 (17.08) 45.00 -. 72 
General 135 0-66 13.97 (11.58) 11.00 3.19 
population 
Students 312 0-67 14.23 (11.38) 11.00 3.86 

Table 5.3 shows a striking departure from the EDA results so far. A one-way 

analysis of variance with total GADI score as the dependent variable and sample as the 

factor was significant [F(2,41 1) = 130.1, p<. 000]. Bonferroni post-hoc tests showed 

that there were significant differences between patients and the other two groups (in 
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both cases p <. 000), but that the students and general population did not differ from 

each other (p = 1.00). 

5.4.2.2.1. Distributions of individual items 

The purpose of examining the distributions of individual GADI items is to 

assess whether these items are differentiating adequately between individuals. 

Therefore data from anxious patients only will be analysed. It is to be expected that 

standard deviations will be lower in an anxious sample, as there will be comparatively 

less variation in scores compared with general population or students. The full list of 

item means and standard deviations is given in Appendix 5.1. All standard deviations 

were around the 1 mark, with the smallest being GADI 1 at 0.96. Earlier concerns in 

Study 2A and Study 3A about the distribution of item 13 would on the basis of this 

analysis appear to be unfounded. 

5.4.2.2.2. Reliability according to coefficient alpha 

The internal consistency of the GADI was examined in this psychiatric sample. 

Cronbach's alpha in the full sample was 0.93, higher than both previous samples. A 

full list of corrected item-total correlations, as well as alpha values if each item were 

deleted, is given in Appendix 5.2. 
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5.4.2.2.3. Split-half reliability 

The equal length Spearman-Brown coefficient was . 93, slightly higher than the 

. 92 in the general population, despite the smaller sample. 

5.4.3. Exploratory Factor Analysis on psychiatric sample GADI data 

5.4.3.1. Suitability of data 

The sample size of 59 complete copies of the GADI was on the small size for 

EFA according to the criterion employed thus far (which suggests 110), therefore the 

results to be presented here must be viewed with caution until the study can be 

replicated with a larger sample. Despite this, Bartlett's test of sphericity was 

significant (p < . 000), and the KMO measure of sampling adequacy was . 
85, 

reassuringly higher than the minimum recommended . 60. To confirm suitability of the 

correlation matrix for EFA, a visual check for correlations was made - this revealed 

sufficient sizeable correlations to be present. 

5.4.3.2. Initial Principal Components Analysis 

The standard principal components analysis was performed extracting 22 

components. The scree plot thus produced exhibited the usual large break at two 

components, and a smaller but nonetheless notable break at 3 components (Fig 5.1). 

Kaiser's `eigenvalues greater than 1' criterion suggests four factors should be 

extracted, but taking into account that this criterion often leads to overfactoring, that 
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the scree plot points to a two or three-factor solution, and that previous solutions have 

yielded three factors, this seemed to be the sensible option. 

Figure 5.1. Scree Plot for Patient Data 
10 

nvalue 

3 5 7 

Component Number 

5.4.3.3. EFA extracting three factors 

9 II 13 15 17 19 21 

The three factors extracted explained 54.6% of the variance in the data, this is 

impressive given that earlier solutions with much larger sample sizes only managed 

47.3% (for general population). However, the effects of the small N were revealed in 

the residual correlation matrix, which showed that 38.0% of the residuals exceeded the 

criterion value of . 
05, compared with 34% in the larger general population sample. 

Given that the current sample is less than half the size, this increase is not as 

appreciable as it might have been, but the need for a replicating study with more 

participants must again be emphasised. 
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The loadings on the three factors are given in tables 5.4,5.5 and 5.6. 

Table 5.4: Loadings on Factor One: Anxiety and worry (Accounts for 41.7% of 
variance) 
Scale item Loading 
1-I am anxious on most days 

. 
85 

3-I worry about everyday events . 77 
4-I find it difficult to relax . 71 
5-I feel ̀ on edge' . 74 
8-I am distressed by my anxiety . 

50 
9-I suffer from a dry mouth . 41 
15 -I suffer with tense or aching muscles . 

31 
18 -I have difficulty concentrating . 51 
19 -I have difficulty controlling my anxiety . 54 
21- I worry excessively . 82 
22 -I am irritable . 70 

Compared with the general population sample, two items (2 and 10) have been 

lost, to be replaced by 9 and 15. A number of items exceed the criterion for being a 

`perfect indicator' of factor 1- in order of loading, `I am anxious on most days 
. 85, I 

worry excessively . 82, I worry about everyday events, . 77. These are different to those 

in the general population sample (see Table 4.3), but still indicate that factor 1 should 

be named `anxiety and worry'. However, the purity of this factor is marred by two 

clearly somatic items (9 and 15) although these do not load very highly and might 

realign themselves were the analysis to be repeated with a larger sample. 

Table 5.5: Loadings on Factor Two: panic-related phenomena (6.76% of 
variance) 
Scale item 
8-I am distressed by my anxiety 
10 -I fear losing control, passing out, or going crazy 
12 -I am troubled by restlessness 
13 -I am troubled by trembling and shaking 
16 -1 am troubled by difficulty breathing 
17 -I am easily startled 
19 -I have difficulty controlling my anxiety 
20 -1 am troubled by tingling feelings or numbness 

Loading 

. 45 

. 
75 

. 66 

. 
76 

. 57 

. 46 

. 33 

. 71 
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At first sight, this factor does not seem as cohesive as previously. However, the 

items most representative of its content, (in order, `I am troubled by trembling and 

shaking', `I fear losing control, passing out, or going crazy', and `I am troubled by 

tingling feelings or numbness') are all features of panic attacks. 

Table 5.6: Loadings on Factor Three: Sleep disturbance and its effects (6.12% of 
variance) 
Scale item 
2-I tire easily 
6-I am wakeful at night 
14 -I have difficulty getting off to sleep 
18 -I have difficulty concentrating 
22 -I am irritable 

Loading 

. 32 

. 74 

. 
85 

. 38 

. 30 

The item most representative of this factor is `I have difficulty getting off to 

sleep', and it is not difficult to see how all the other items in this factor could result 

from poor sleep. Therefore it is suggested that this factor replaces the simpler `sleep 

disturbance' factor of earlier analyses, which consisted only of items 6 and 14. 

The loading plot of the factors in rotated factor space is less clear than 

previously, with all the items bunched more closely together. The two sleep-related 

items, 6 and 14 still form a clear group, but otherwise the plot is less useful. It is 

included for reference in Appendix 5.3. 

To compare this result with those of previous analyses, it has been noted that 

this solution is likely to be less reliable because of the small sample size. However, 

with a few exceptions noted above, the solution has simple structure and easy 

interpretability, and in terms of the number of factors, and the similar descriptive 

labels assigned to these, has a lot in common with earlier solutions. No firm 
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conclusions can be drawn until the analysis is replicated with a larger number of GAD 

patients. 

Cohesiveness of the three factors was assessed using Cronbach's alpha. The 

results of this analysis are recorded and compared with those of previous factor 

analyses in Table 5.7. 

Table 5.7: Assessment of the cohesiveness of factors using Cronbach 's alpha 

Sam le Alp h a (Number of items) 
Factor 1 Factor 2 Factor 3 

Patients . 
92 (11 items) . 89 (8 items) 

. 80 (5 items 
General 
population 

. 
91 (11 items) . 83 (2 items) 

. 76 (7 items) 

Students . 
91 (items . 

78 (somatic) 
. 87 slee 

The values in Table 5.7 indicate that the factors in this analysis are slightly 

more cohesive than those in preceding analyses. In the case of factor two, the higher 

value might be due simply to the factor having more variables in it (alpha being a 

function of number of items), but this potential caveat does not apply in the other two 

cases. It is important to reiterate the need for more large-scale investigations, but the 

evidence again points to there being consistent subdomains of GAD. 

Examination of the factor correlation matrix shows that again the factors are 

intercorrelated, . 
51 (1 and 2, worry and panic), . 39 (1 and 3, worry and sleep) and . 30 

(2 and 3, panic and sleep). This means that performing an oblimin rotation as opposed 

to a varimax one was valid. Furthermore, if the panic factor is assumed to be 

analogous to the somatic factor in Studies 2A and 3A, the order of magnitude of the 

correlation coefficients is preserved in all three analyses, although the absolute size of 
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all three coefficients is somewhat lower in the present sample. Again, this analysis, 

though preliminary in nature, reinforces ideas of consistently related subsets of 

questionnaire items. 

STUDY 4A: INTERIM SUMMARY 

The results of Study 4A can now be compared with those of Studies 2A and 

3A to obtain a more complete picture of the reliability of the GADI. It can be 

concluded that, despite the relatively small sample size, and the fact that the present 

sample contains a wide array of different diagnoses, internal consistency measures of 

the reliability of the GADI remain impressively high. Accusations that, because of this 

very high alpha, the scale might be assessing only a limited domain of the disorder can 

be refuted by the results of the EFA which show a factor structure slightly differing 

from, but still consistent with, earlier studies. Having noted this, it should be re- 

emphasised that the results of the EFA can only be preliminary, due to the small 

number of participants, and that they are likely to change at least in detail when the 

study is replicated. 

STUDY 4B: VALIDATION OF THE GADI AGAINST EXISTING MEASURES 

OF PSYCHOPATHOLOGY 

5.4.4. Rationale 

Study 4B repeats the approach used in Studies 2B and 3B, with the addition 

that a detailed consideration is made of the skewness of the questionnaires in all the 
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studies to date, and a comparison of scale scores between anxious and depressed 

patients is made. 

5.4.5. Results 

5.4.5.1. General analysis: distributional characteristics of scales used in different 

samples 

It has been noted that the distributions of questionnaire scores vary according 

to the population examined. The gold standard to aspire to is that a new questionnaire 

should produce normally distributed responses in the population for which it is 

intended (Nunnally & Bernstein 1994). Beyond this, if the distribution behaves as 

would be expected in other populations, this might be taken as circumstantial evidence 

for the validity of the scale. In the subsequent analyses, the skewness of all the scales 

used in this validation exercise will be compared in all the populations investigated to 

date - that is, students, general population, and psychiatric clinic patients. 

For the purposes of these analyses, the psychiatric sample will be considered as 

a whole - it would not be valid to split the patients up into anxious and depressed 

groups, because the number of depressed patients is too small for a distributional 

analysis to be meaningful. 

Results for all of the psychiatric questionnaires are given here, with two 

exceptions. It would not be valid to examine the GAD-Q in this way, both because its 

outcomes are categorical in nature, and because the large majority of respondents do 

not fulfil criteria for either the `GAD present' or the `GAD absent' category. Because 

Watson & Friend (1969) observed that the distributional qualities of their two scales 

were very different, the total combined score for the social questionnaires is also 
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omitted - the SAD and FNE will be evaluated as they were originally designed, as 

twin but separate scales. 

Table 5.8 compares the skewness values in the three populations. There does 

not appear to be a statistic for assessing the significance of skewness - however, SPSS 

statistical advice notes that `a skewness greater than I generally indicates a 

distribution that differs significantly from a normal distribution. ' 

The tendency in the psychiatric sample is for the distributions of scale scores to 

be negatively skewed - the BDI is the only instance of an appreciable positive skew. 

Furthermore, the occurrence of negatively skewed distributions is unique to this 

sample. Negative skew indicates a tendency for patients' scores to cluster around the 

top edge of the distribution, which seems intuitively correct. Table 5.8 reveals a trend 

for increasing positive skew from psychiatric, through general population to student 

samples. This holds for all questionnaires except the FNE scale and the BSQ. 

The results of the distributional analysis of the GADI are encouraging: a strong 

positive skew in the student sample gives way to a normal distribution in the patient 

sample. This is precisely what would be expected - the student results cluster near the 

bottom end of the range, while those of patients follow a Gaussian function. It should 

be added for completeness that while the psychiatric sample is predominantly 

composed of anxious patients, the precise population for which the GADI was 

designed is a GAD one. Investigation of the distributional properties of the GADI in a 

GAD sample should be the subject of further research. 
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5.4.5.2. Comparison of questionnaire scores in anxious and depressed patients 

5.4.5.2.1. Division of the sample 

Patients were divided according to whether their condition unambiguously 

involved a principal element of anxiety or depression. If it was unclear as to which 

problem was paramount, that patient was coded as `unclear'. This resulted in 45 

anxious patients, 9 depressed patients, and 10 patients who did not fall easily into 

either category. Clearly these group sizes are unbalanced, as a result of data collection 

being geared towards validating an anxiety questionnaire. For this preliminary 

analysis, missing data were not replaced - questionnaires with missing data were 

merely deleted. 

Results are as presented in Table 5.9. 
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With an imbalance in group sizes such as this, it was not unexpected that none 

of the differences reached significance. However, inspection of Table 5.9 reveals clear 

trends in the direction of significance for the BDI, and, to a lesser extent, the GADI. 

These trends are in the direction that would be expected, with the depressed group 

having a higher mean BDI score, and a lower mean GADI score than the anxious 

group. This is reassuring, suggesting as it does that the division into anxious versus 

depressed patients is valid, merely lacking in numbers in the depressed group. It also 

goes some way toward corroborating the evidence of the authors of the BDI (e. g. 

Steer, Riskind & Brown, 1986) who assert that the BDI can be shown to differentiate 

between GAD and major depressive disorders. Although there is probably little to be 

gained from an in-depth analysis of these results, it should be noted that nothing is 

counterintuitive here - the questionnaires appear to be performing as expected. 

Perhaps the only questionnaire that might have been expected to produce a greater 

disparity in means between the groups would be the BSQ, which might be expected to 

have a higher mean in the more panic-prone anxiety group. This very preliminary data 

reinforces earlier speculation that the GADI may differentiate better between anxiety 

and depression than the Spielberger Trait scale. 

5.4.5.3. Investigation of normative values and correlations between questionnaires in 
a psychiatric sample 

5.4.5.3.1. Rationale 

The methodology used is for the most part identical to that of Studies 2B and 

3B. The analyses aim to establish the comparability of the present psychiatric sample 

with samples used originally to validate the comparison questionnaires, and to 

examine the correlations of these scales with the GADI. Any anecdotal comments 
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noted by respondents are recorded and discussed in the relevant section, and 

comparisons with the other samples explored within this thesis are offered. 

5.4.5.3.2. Results 

i) Social questionnaires 

Data are reported here for the separate SAD and FNE, and subsequently for the 

two combined (combined social score). Watson and Friend's original development 

paper did not include patients so the student sample will be used as comparison. 

SAD 

Descriptive Statistics 

Table 5.10: Descriptive Statistics for the Social Avoidance and Distress scale 
SAD norms Psychiatric sample 

M(60) F(145) N(205) M(27) F(32) N(59) 

Mean 11.20* 8.24* 9.11 15.00 16.94 16.05 
SD --8.01 7.37 8.66 8.09 
Median 7.00 16.00 18.00 17.00 

Alpha -- . 94 . 92 . 95 . 94 
(KR- 
20)(2dp) 
* Sig difference p< . 

01 

These values are much higher than in general population (average for whole sample 

6.75). The difference between the sexes was non-significant, t (26,31) = -. 92, p= . 36. 

Correlation with GADI 

All incomplete data was deleted, leaving 56 cases for the correlation. This was 

significant, p =. 01, r =. 34 to 2 decimal places. 
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FNE 

Descriptive Statistics 

Table 5.11: Norms for the Fear of Negative Evaluation scale 

FNE norms Psychiatric sample 

M(60) F(145) N(205) M(23) F(34) N(57) 

Mean 13.97* 16.10* 15.47 19.17 22.21 20.98 
SD --8.62 7.63 7.93 7.88 
Median 16.00 20.00 25.00 23.00 

Alpha -- . 94 
(2dp) 

Values for the FNE in this psychiatric sample are higher than in the general population 

(mean 12.57). The difference between the sexes did not reach significance, t (22,33) _ 

1.44, p= . 16 two-tailed. 

Correlation with GADI 

After deletion of incomplete data, 54 cases remained for the correlation. This 

was significant, p< . 000, r= . 
61 to 2 decimal places. 

Combined social score 

Descriptive Statistics 

Watson and Friend demonstrated the Pearson product-moment correlation 

between the two scales to be . 51, p<. 01. In our psychiatric sample it is 
. 44, p= . 001 2- 

tailed. Therefore, although the authors attempted to minimise the variance shared by 

the two scales, they are clearly still closely related. Data for the combined social score 

are given in Table 5.12. 
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Table 5.12: Combined 58 item social scale 

Psychiatric sample 

M(21) F(31) N(52) 

Mean 34.57 38.16 36.71 
SD 11.40 15.04 13.68 
Median 37.00 41.00 37.00 
Alpha 
(KR-20) . 89 . 

96 . 94 
(2dp) 

_ 

The difference between the sexes was non-significant, t (20,30) = . 
93, p= . 35. 

Internal consistency is, as for the general population sample, high, but notably lower in 

males. This is the case for both social questionnaires. It would be tempting to 

speculate on reasons for this disparity, but as it was not mirrored in the general 

population sample, it is more than likely an artifact of the relatively small sample size. 

Correlation with GADI 

All incomplete data was deleted, leaving 49 cases for the correlation. This was 

significant, r= . 
61 p <. 000 2 tailed. 

Anecdotal comments on social questionnaires 

As in the general population, a minority of patients balked at the concept of 

superiors - one patient wrote 'NB: There is no such thing as a superior'. Another 

retired gentleman wrote that this question was not applicable. Again, this points to the 

need for a revision of the questionnaire to take modem sensibilities into account. The 
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dichotomous decision was problematic in some cases, with one patient creating their 

own `sometimes' category, and another correcting the questions to suit. 

ii) Body Sensations Questionnaire 

Descriptive Statistics 

Again, the BSQ data is slightly more complete than the rest because of the 

averaging technique. 

Table 5.13: Comparison of BSQ norms with our sample 
BSQ norms 

N(88) 

Mean 
SD 
Alpha 
(2dp) 
Skew 

Psychiatric sample 
M(25) F(35) N(60) 

1.80 2.47 2.91 2.73 
0.33 0.73 0.93 0.88 

Not given . 91 
. 93 

. 93 

Values are much higher than for the general population (mean = 1.92). 

Furthermore, this data replicate the trend in the general population for females to score 

more highly than males, but this time it is on the borderline of significance, t (24,34) = 

1.97, p= . 05. This tallies with the observation that in this sample, there are 22 female 

panic patients and 10 males. 

The alpha value in the psychiatric sample is high, slightly lower than that in the 

general population sample (. 94). This may be due to the smaller sample size. 
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Correlation with GADI 

After deletion 57 cases remained for the correlation. This was significant, p< 

. 000, r= . 62 to 2 decimal places. This is much higher than in the non-psychiatric 

samples (. 27 in students, . 33 in general population). A possible explanation for this 

finding could be that the sensations listed in the BSQ are less confusing to a 

psychiatric population, because they are more likely to have experienced them. This 

would result in the scale being completed in a more systematic way that would reveal 

a clearer relationship with the GADI, as would be predicted by the common 

occurrence of panic attacks in GAD. 

Anecdotal comments 

Consistent with the explanation for the higher correlation coefficient above, 

there were very few comments about the BSQ from patients, (in contrast to the 

complaints from non-psychiatric samples). The implications for the use of the BSQ in 

non-clinical populations will be discussed in the general discussion. 

iii) Beck Depression Inventory 

Descriptive statistics 

Table 5.14: Norms for the Beck Depression Inventory 
Beck's norms Psychiatric sample 

M(26) F(33) N(59) 

Mean 23.19 15.58 20.00 18.05 
SD 9.90 8.78 11.49 10.53 
Median 17.00 
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These values are clearly much higher than in the general population (mean 

6.74). 

The difference between the two sexes was non-significant, t (25,32) = 1.62, p= 

. 11, but unlike that in the general population, approached significance. This is in 

accordance with evidence such as that of Nolen-Hoeksema et al (1993) which suggests 

that women have a more ruminative cognitive style which predisposes to depression. 

Correlation with GADI 

All incomplete data was deleted, leaving 56 cases for the correlation. This was 

significant p<. 000, r= . 63 to 2 decimal places. This is lower than both the . 68 in the 

student validation sample, and the . 
83 in the general population, which on first sight 

would seem to indicate that the GADI has more discriminant validity in this sample. 

However, the smaller sample size must also be considered here, because this could 

also potentially reduce the size of the coefficient. 

Anecdotal comments 

As mentioned elsewhere, the fact that the BDI does not give an option of 

recording weight gain as opposed to loss gave some respondents trouble, and leaves 

the very real possibility of inaccurately quantifying atypical depression. 

iv) Spielberger Trait Anxiety Scale 

Descriptive Statistics 

The comparisons with this sample are given in Table 5.14 below. 
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The nine reverse-keyed items were calculated accordingly. (Normative values in table 

are Spielberger's data for working adults). 

Table 5.15: Descriptive Statistics for Spielberger trait scale 

Spielberger's norms Descriptive Statistics in our sample 
M(1387) F(451) M(24) F(32) N(59) 

Mean 34.89 34.79 52.58 56.84 55.02 
SD 9.19 9.22 11.60 10.24 10.95 
Median -- 54.00 

alpha . 91 . 91 

It can be seen from Tables 5.14 and 4.11 that the present sample generally has 

higher levels of trait anxiety than both Spielberger's working adults and the general 

population sample (mean 38.48). As in the general population sample, the mean score 

for females is higher than in men, although again like the previous sample, this 

difference was non-significant [t (23,3 1) = 1.46, p= . 
15]. 

Correlation with GADI 

After removal of incomplete data, 54 cases remained for the correlation, which 

was significant, p <. 000, r= . 72 to 2 decimal places. This is not as high as the . 79 in 

the general population, again, this could be an effect of sample size. Nonetheless, in 

the sample for which it was designed, the GADI correlates strongly with an existing 

measure of trait anxiety, and to a greater extent than depression, or other measures of 

more specific social or physical anxiety. It seems that earlier concerns over the large 

correlation between the GADI and the BDI in student and general population samples 

were largely unfounded. 
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v) Generalized Anxiety Disorder Questionnaire 

Descriptive Statistics 

Because of the qualitative nature of its results, correlations involving the GAD- 

Q cannot be performed. Therefore percentages of the sample meeting the criteria as 

defined in Roemer et al's 1995 validation paper will be discussed instead. These 

criteria were (for DSM-III-R GAD), as given in Study 2B. Results are recorded in 

Table 5.16. 

Table 5.16: Classification of psychiatric sample on a self-report diagnostic measure of 
DSM-III-R GAD 

Psychiatric sample 

M(25) F(35) N(60) 

GAD 11 (44.0%) 25 (71.4%) 36(60.0%) 
Non-GAD 2 (8.0%) - 2(3.3%) 
Not 12 (48.0) 10(28.6%) 22(36.7%) 
classifiable 

General population sample 

M(56) F(84) N(146) 

GAD 3(5.4%) 5(6.0%) 8(5.5%) 
Non-GAD 35(62.5%) 45(53.6%) 84(57.5%) 
Not 18(32.1%) 34(40.5%) 54(37.0%) 

classifiable 

In their original 1995 paper, Roemer et al found that a positive diagnosis of 

GAD in undergraduates by the GAD-Q was confirmed in `47-80% of cases' by 

psychiatric interview (the higher rate being associated with DSM-IV criteria). 

Categorisation of `GAD-absent' by questionnaire was 100% reliable at interview. The 
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second point was replicated - the only two patients who could be classified GAD- 

absent had diagnoses of SAD and panic disorder and agoraphobia. 

A full breakdown of psychiatric diagnoses of patients by GAD-Q result 

follows. Of the 35 diagnosed as GAD by the GAD-Q, 3 (8.6%) had diagnoses of pure 

GAD, 9 (25.7%) had GAD as a comorbid diagnosis, but 23 (65.7%) had no diagnosis 

of GAD whatever. Of those who were undetermined on the GAD-Q, 1 had pure GAD, 

2 had GAD as a comorbid diagnosis, and 17 had no diagnosis of GAD. Therefore, as 

Roemer et al insinuate, the GAD-Q may be better at detecting the absence of GAD 

than its presence. 

The above analyses employed DSM-III-R criteria, but Roemer et al found the 

GAD-Q performed better with DSM-N criteria. Therefore the above analyses will be 

repeated with surmised DSM-IV criteria. 

DSM-IV criteria 

Clear instructions as to the use of the GAD-Q to identify GAD according to 

DSM-IV criteria are not given in the 1995 paper, and indeed, the authors do not use 

the questionnaire for this purpose even after DSM-IV was introduced (e. g. Roemer et 

al 1997). The DSM-IV altered the associated symptom criteria to require 3 of the 

following six symptoms: muscle tension, easy fatigability, restlessness or feeling 

keyed up/on edge, difficulty concentrating or mind going blank, irritability, and 

difficulty sleeping. (All of these criteria were selected to comprise part of the GADI in 

the initial development process). A diagnosis of DSM-IV GAD according to the GAD- 

Q is assumed to be: 

" Endorsing excessive, unrealistic or uncontrollable worry about two or 

more topics, more days than not over the last six months. 
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" In addition, 3 of the six associated symptoms listed above should be 

present, and 

" Interference should be of a ̀ moderate' or greater degree. 

In addition, with reference to the DSM-1V criteria, criterion D (APA 1994) it 

was decided not to diagnose GAD according to the GAD-Q if the topics of worry were 

solely concerning another disorder. This is not specifically mentioned in the Roemer et 

al (1995) paper but as the GAD-Q provides the information, and DSM-IV criteria are 

very clear on this point, it seemed wise to concur. Very strict DSM-IV criteria were 

applied with respect to the uncontrollability criterion - if this was not endorsed the 

patient was not given a GAD diagnosis. GAD absent criteria were the same as 

previously with the slight alteration that 3 of the 6 symptoms should not be present. 

The associated symptom criterion made surprisingly little difference - just one 

patient being changed from GAD to undetermined. This would have improved the 

reliability, because this patient suffered from panic disorder and low mood. Insisting 

on the worry being uncontrollable made much more difference. 4 patients who would 

otherwise have been labelled GAD were removed because their topics of worry could 

be explained completely by other Axis I disorders. 

Of the 12 diagnosed GAD by DSM-IV GAD-Q, all had been diagnosed as 

GAD by DSM-III-R criteria. 2 (16.7%) were pure GAD, 4 (33.3%) had comorbid 

GAD, and 6 (50%) had no form of GAD. The improvement in false positives is offset 

by the fact that those classed as undetermined included 2 pure GAD cases and 8 

comorbid cases. 
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Part of the problem may be that the layout of the questionnaire may make it 

confusing for patients who have already answered yes or no to the question ̀ do you 

experience excessive, unrealistic or uncontrollable worry? ' to then be asked about all 

three individually. The adjective ̀uncontrollable' may also be a little strong - DSM-lV 

criteria only state that the person must ̀ find it difficult to control the worry'. 

Relationship with GADI 

Previously, the relationship between the GADI and the GAD-Q has been tested 

by performing an independent samples t-test between those diagnosed as GAD and 

non-GAD on the GAD-Q. However, as only 2 patients were unequivocally GAD-free, 

this approach is clearly invalid. Instead it was decided to combine those who scored as 

GAD absent with the undetermined group. Although the difference might not be 

expected to be as large, the difference between the mean GADI values for each group 

was highly significant [t (33,23) = 4.87, p <. 000]. The means for the two groups were 

51.76 and 32.58 respectively. 

The same analysis was performed for those diagnosed as GAD according to 

DSM-N criteria on the GAD-Q. The difference was again highly significant, [t 

(10,46) = 2.89, p= . 005]. 

Anecdotal comments on GAD-Q 

The main pitfall with patients responses on this questionnaire lies in the ̀ topics 

of worry' question. Two or more topics are required for a diagnosis of GAD, but in 

many cases, the topics given were relevant to another Axis I disorder, which would 

preclude a diagnosis being made were an interview being used. So, for example, 

patients filled in the gaps with comments concerning fear of dying/losing control and 
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other things specifically related to their disorder, which, while being numerically 

correct as qualifying them for a diagnosis of GAD, would preclude them a diagnosis 

under the MINI or DSM. Such problems in this sample are perhaps not surprising 

given that the GAD-Q was designed as a diagnostic screening tool for use with 

undergraduate students. In this sample, co-existing psychiatric diagnoses are much less 

likely to be a problem. 

The above observations serve to highlight that diagnostic questionnaires can 

never really replace the acumen of a trained and experienced psychiatrist. A much 

safer approach is as that used in the GADI, which merely seeks to quantify 

longitudinal change without recourse to hard-and-fast cut-off values. 

S. S. DISCUSSION OF STUDY 4B 

Firstly, the results documented above will be discussed in the light of the 

correlations between all the questionnaires given in Table 4.13, reproduced below for 

reference. 

Table 4.13. Summary table of questionnaire intercorrelations in the general 
nonulation 

GADI BDI SAD FNE BSQ Trait 
Anxiety 

GADI - 
BDI . 83** - 
SAD . 53** . 64** - 
FNE . 54** . 50** . 56** 
BSQ . 33** . 25** . 16ns llns - 
Trait 
Anxie 

. 78**. . 75** . 66** . 70** 
. 
29** - 

** Significant p<. 01,2-tailed 
t N. B. Total social score is the sum of SAD and FNE totals 
$ this correlation approached significance, p= . 07 
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Table 5.17: Summary table of intercorrelations in the psychiatric sample, N= 64 

GADI BDI SAD FNE BSQ Trait 
Anxiety 

GADI - 
BDI 0.63*** - 
SAD 0.34** 0.47*** - 
FNE 0.61*** 0.53*** 0.44*** - 
BSQ 0.62*** 0.36** 0.36** 0.28* - 
Trait 
Anxiety 

0.72*** 0.76*** 0.52*** 0.62*** 0.49** - 

* significant at the p<0.05 level 
** significant at the p<0.01 level 
*** significant at the p<0.001 level 

To summarise the correlations of importance to the reliability and validity of 

the GADI, the correlations with the BDI, SAD, and Trait Anxiety scales are lower in 

the present psychiatric sample than in the general population. This bodes well for the 

divergent validity in this population. Although the vagaries of correlation coefficients 

must be taken into account, it is worthwhile to note here that the correlation between 

the Spielberger Trait scale and the BDI is higher than that between the GADI and the 

BDI. This perhaps indicates that the depression items in the Spielberger scale are 

leading to a confound with depressive disorders. 

The most notable change between the two samples in the sizes of the 

relationships between the GADI and other scales concerns the BSQ. As noted earlier, 

the large increase in the correlation coefficient in the psychiatric population probably 

reflects a greater understanding of the BSQ in patients, and thus this last coefficient is 

more likely to be representative of the true relationship of the GADI with this scale. A 

corresponding increase in the reliability of the BSQ as indexed by coefficient alpha 

was not observed. This might be explained by the earlier speculation that the high 
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alpha value in non-psychiatric samples may be due to respondents adopting a response 

set to deal with a scale to which they do not relate. 

5.6 DISCUSSION OF CHAPTER FIVE 

5.6.1. Comments on Methodology 

Before summarising the results of this chapter, a few qualifying points on 

methodology need to be made. Firstly, the use of two different sources of patient 

participants, whilst being necessary from the point of view of numbers, and valid on 

all the measures that were compared between the two samples, is less than ideal. Both 

groups were referred for treatment of anxiety (or depression in the case of some clinic 

patients) by their G. P., and both groups were in the initial stages of treatment. 

However, insofar as the patients themselves have influence on their treatment, it is 

possible that some differences in psychological outlook might exist between those 

patients who choose to receive treatment at a psychiatry clinic and those who prefer 

the relatively informal, sociable surroundings of an anxiety management group. This 

possibility in itself is worthy of further research. 

The shift in emphasis away from multivariate statistics in this chapter, because 

of the smaller sample size, has already been discussed. Whilst in terms of psychiatry 

research 64 patients is by no means a small sample, for truly rigorous use of statistical 

techniques such as EFA a much larger sample is needed. In future research it would be 

desirable to replicate the multivariate analyses in this chapter with samples which meet 

the minimum numerical criteria. The ideal scenario would be such a sample entirely 

composed of GAD patients, but for this to be performed within a realistic time-frame a 

multi-centre collaborative study would be necessary. 
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Finally, it should be emphasised that this study is cross-sectional rather than 

longitudinal, and for the GADI to be evaluated in its capacity for detecting change in 

severity of GAD a study following patients through the treatment process is required. 

Possible methodologies for such a study are considered in the general discussion. 

5.6.2. Summary of chapter five results: 

" The GADI has been found to possess adequate internal consistency in a psychiatric 

outpatient sample. 

" EFA produced a solution comparable to previous studies, but further replication 

studies are needed to corroborate this. 

" The GADI is normally distributed in a psychiatric population whilst being skewed 

in normal populations. This is exactly as would be expected. 

" Differences between GADI scores in anxious and depressed patients show a trend 

towards significance which could increase in a larger sample with more balanced 

group sizes. 

" The GADI correlates with other measures of psychopathology to the extent that 

would be expected given the comorbidity of the diagnosis and the mixture of 

diagnoses in this sample. 

" Patients diagnosed as GAD by an existing diagnostic tool for GAD have 

significantly higher GADI scores than those not diagnosed as having GAD. 
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CHAPTER SIX 

General Discussion 

6.1. General Synopsis 

6.1.1. Chapter One - Literature Review 

The literature review began with a portrait of a GAD case in order to give an 

intuitive idea of the impact of the condition. Subsequently, a section on diagnostic 

criteria charted the development of the concept of GAD from its early origins in 

anxiety neurosis to the latest developments in DSM-IV. The reasons for diagnostic 

changes were detailed at each stage, along with resulting improvements. 

Nonetheless, research reported at the end of this section indicated that DSM-lV 

GAD was also likely to evolve further. 

A review of papers on the comorbidity of GAD with other Axis I disorders 

concluded that, while comorbidity is undeniably extremely high in GAD, there are 

grounds for maintaining its status as an independent diagnosis. Nonetheless, the 

point was made that the extent of comorbidity must always be taken into account in 

GAD studies, and that this was likely to affect the studies in this thesis. 

The subsequent consideration of treatment approaches for GAD revealed a 

general trend for results of cognitive treatment of GAD to be relatively poor 

compared to those for other disorders such as panic. This may be due to a lack of an 

established specific cognitive model for GAD on which treatments could be based. It 

was also mentioned that the development of an effective model would he challenging 
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given the very diffuse nature of GAD. Two cognitive models from Dugas et at 

(1998), and Wells & Carter (1999), which have in common the propositions that 

GAD patients have counterproductive beliefs about the utility of worry, and that 

worry is negatively reinforced, were noted to have preliminary supporting evidence. 

Having established the nature of GAD, its relationship to other disorders, and 

the current status of its treatment, reasons for research on GAD were considered. it 

was concluded that the condition is associated with significant additional use of 

mental health care services. Prevalence studies were reviewed, and an average value 

for lifetime prevalence of 5.3% across studies and diagnostic systems was derived. 

Estimates for age of onset varied from mid-teens to early twenties, and a low 

remission rate was the norm. 

Nonetheless, despite the many reasons for research cited above, GAD is held 

to be an under-researched disorder for a variety of reasons both practical and 

theoretical. It was concluded that further research on the condition is vital because no 

matter its diagnostic status, this collection of symptoms is distressing, disabling, 

chronic, and highly prevalent. New questionnaires designed with the current concept 

of GAD in mind can only help to stimulate such research. 

The second part of the literature review focussed on existing questionnaires 

used in GAD research, and evaluated the purposes for which they are suitable. The 

scales varied in the degree to which they were acceptable as instruments for 

assessing the modern concept of GAD, but it became clear that a niche existed for a 

questionnaire specifically quantifying treatment effects in GAD. 
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6.1.2. Chapter Two 

Chapter Two outlined the initial procedures in the development of the GADI. 

Desirable features for the scale were listed, as were general considerations 

concerning scale structure and how decisions regarding these issues were reached. 

Subsequently, the development of a pool of thirty potential scale items using 

diagnostic criteria for GAD was related. The psychometric properties of these 

potential items were investigated in Study 1. 

The first study of the thesis employed a student sample in order to carry out 

an item-analysis on the initial pool of GADI items. The justification for using a 

convenience sample rather than a psychiatric one was given in detail. The reliability 

analyses that followed form the linchpin of several other studies in the thesis, 

therefore the full background to the use of these techniques was given. Internal 

consistency statistics for the thirty-item scale were found to be acceptable even 

without modification. This was held to reflect the cohesiveness of the diagnostic 

criteria from which they were drawn. 

Several techniques were utilised to assist in determining which of the thirty 

items had the least satisfactory psychometric properties. Firstly, those items that had 

a detrimental effect on the overall scale alpha were identified. Secondly, those with 

low standard deviations were deemed to be contributing little to the scale. Thirdly, 

those items that were outliers in a factor analysis were listed. These indices, 

combined with scientific theory and clinical judgement, were used in order to derive 

an interim 22-item version of the GADI. 
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6.1.3. Chapter Three 

Having established an initial version of the GADI, Study 2 set about the 

initial stages of its validation in a non-overlapping student sample. The division of 

the analyses into Study 2A, reporting reliability statistics, and Study 2B, 

investigating validity issues was one that was preserved in the remaining empirical 

chapters of the thesis. 

Exploratory data analysis in Study 2A revealed a positively skewed 

distribution, as would be expected in a non-psychiatric sample. The reliability 

analysis was favourable - Cronbach's alpha was . 92, and all the 22 items selected in 

Study One were found to have a detrimental effect on alpha if they were deleted, 

however small this effect might be. Split half reliability according to the Spearman- 

Brown formula was lower, at . 81. 

A crude investigation for response set revealed that this would have had less 

than a 1% influence on the data, although the section on methodological issues in 

this general discussion will present an alternative method of assessing pseudorandom 

responding, which may or may not have had a greater influence. 

Because of concerns about skewness of the distribution mentioned earlier, 

data was log transformed to base e. The results of analyses carried out on this 

transformed data were not different in essence to those on the untransformed data, 

therefore all subsequent analyses were performed on the raw scores for clarity and 

ease of interpretation. 

EFA was carried out, and a three-factor solution (Factor One: anxiety and 

worry; factor two: somatic symptoms; and factor three: sleep disturbance) 

represented the most economical fit to the data, and explained 48% of the variance. 
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Study 2A therefore confirmed the good internal consistency statistics and 

factor structure of the GADI in a student population. 

Study 2B aimed to provide preliminary validation data by comparing GADI 

scores with those on a selection of existing scales for measuring GAD or quantifying 

disorders with which it is commonly comorbid. A review of the reasons for selecting 

the comparison scales was given, and a pilot study was carried out on those scales 

for which there were reservations in order to determine their suitability. Pure panic 

disorder and social phobic patients completed the scales in question, and it was 

concluded that all three scales were acceptable, although the FNE with some caution. 

Results in this sample were compared with the relevant normative data for 

each scale where this existed, and the GADI was correlated with the selection of 

psychiatric scales. Correlations were significant across the board, ranging from 
. 27 

with the BSQ to . 69 for the Spielberger trait anxiety scale. The low value of r for the 

BSQ was surprising given the fact that panic symptoms may arise in GAD, and some 

cause for concern was given by the high correlation with the BDI (. 68) from the 

point of view of discriminant validity. 

A t-test between the GADI scores of those individuals diagnosed as GAD- 

present and GAD absent on the GAD-Q showed that the GAD group had higher 

GADI scores and that this difference was highly significant. This provides evidence 

of the convergent validity of the GADI. 
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6.1.4. Chapter Four 

Chapter Four had two main aims - to replicate the results of Chapter Three in 

a sample with a less restricted age-range, and to add to the body of normative data 

for this version of the GADI. 

Data were collected via a snowball technique or a postal survey. Descriptive 

statistics for the total score on the GADI were directly comparable with those in the 

student sample, as was the value (. 92) for Cronbach's alpha. Both this and the split- 

half reliability values were well in excess of the minimum required. The reliability 

analysis concluded with an investigation of the factor structure in the new sample - 

the solution accepted was a three-factor one that differed in only small detail from 

that in the previous chapter. The factors were intercorrelated, and represented 

anxiety and worry, sleep disturbance, and somatic symptoms. Although factors two 

and three were reversed in order of variance explained compared to the student 

sample, this was deemed to be of little theoretical significance given that the two 

factors were so close in the amount of variance which they explained. Their 

intercorrelation combined with that in the previous sample points to consistently 

related subdomains within the GADI, and this may reflect on the nature of GAD 

itself. 

Study 4B replicated the investigation of the relationship between the GADI 

and existing measure of psychopathology, as it was performed in study 2B. A similar 

pattern of correlations was observed as in Study 2B, with some exceptions, the most 

notable of which was the much higher correlation between the GADI and the BDI in 

the general population sample. This result is less favourable in terms of divergent 

validity than previously, but might partially be explained by the later age of onset of 
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depression. The correlation with the Spielberger Trait Scale was also appreciably 

higher in the general population, only slightly lower than the correlation with the 

GADI. However, given the very high correlation of the Trait Scale with the BDI in 

both samples, these three concepts seem to be inextricably linked. 

A final analysis revealed there to be no link between GADI score and age, 

which is as would be predicted by the epidemiological data on GAD. 

ä1. S. Chapter Five 

The studies related thus far provided sufficient preliminary evidence to 

justify piloting the GADI in a psychiatric population. Therefore Chapter Five 

employed the same methodology as previous experimental chapters in order to allow 

a direct comparison of the results from an outpatient psychiatric sample. The reduced 

availability of participants meant that less emphasis could be placed on multivariate 

statistics. 

The patients who participated were a heterogeneous mix of diagnoses, but 

with a few exceptions could be divided according to whether they suffered 

principally from anxiety or depression. 

EDA revealed a normal distribution compared with the skewed distribution 

in previous studies, exactly as would have been expected. 

Coefficients for Cronbach's alpha and split half reliability were both . 93, 

consistent with previous samples. Results of the EFA, as expected, were less clear 

cut. The favoured solution was an intercorrelated three-factor one, but with less 

satisfactory interpretability than previously. This is not surprising given that the 

sample size was too small for EFA using the criterion adopted throughout this thesis. 
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An analysis of the skewness of the scales in all three populations revealed, 

unsurprisingly, that the BSQ, STAI and GADI were normally distributed in the 

psychiatric population which consisted of individuals for whom the questionnaires 

were designed. 

As previously, the scales employed were highly intercorrelated, although 

with the smaller sample size, these correlation coefficients were less reliable. 

A t-test on GADI scores between those diagnosed as GAD present and absent 

on the GAD-Q was highly significant. On first sight, this would appear to be 

evidence for the convergent validity of the GADI, however, the diagnoses according 

to the GAD-Q did not tally with the psychiatrists' diagnoses perfectly. This may 

reflect theoretical point of Barlow (1988) and Rapee (1991) that GAD may be the 

basic anxiety disorder, but that its presence cannot be reflected by hierarchical 

diagnostic systems. 

6.2. Methodological Considerations 

In retrospect, there are a number of ways in which the methodologies used in 

this thesis could potentially be improved. Some are general and pertain to all the 

studies presented here, and some are more specific to a certain study or studies. 
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62.1. General Issues 

6.2.1.1. Order effects on scale scores 

A standard booklet was presented to all respondents. The rationale behind the 

order of scales in the booklet was that questionnaires assessing the same aspect of 

psychopathology were spaced widely apart. This was in order to reduce any feeling 

on the part of the respondent that they were answering the same questions over and 

over again, and to reduce the temptation to compare with their previous answers to 

similar questions. 

Were participants performing other psychological studies, such as 

computerised tasks, it would be standard procedure to randomise the order in which 

they were presented. This approach negates potential systematic effects on the data 

resulting from the order of task presentation. Such effects could be due to factors 

such as increasing fatigue, or decreasing motivation as the session progresses. 

To the knowledge of the present author, presenting alternative versions of 

booklets which vary the order of questionnaires is not a standard feature of 

questionnaire validation studies. This technique has not appeared in any studies read 

during the course of preparing this thesis. Prior to carrying out the proposals for 

future research described in the next section of this general discussion, a pilot study 

into potential order effects would be desirable. It is unclear as to the extent to which 

effects of this type have affected the studies so far. Fatigue or decreasing motivation 

would be most likely to manifest in the adoption of response sets, or more 

incomplete responses as the individual progresses through the booklet. It has been 

mentioned previously that response sets need not necessarily have an adverse eftcct 
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on statistics such as coefficient alpha. Lack of care over responses, such as failure to 

read the question correctly, or pseudorandom responding, would however. None of 

the scales in any of the studies have shown what would be described as anything less 

than adequate traditional reliability statistics. 

The only failsafe way in which to find out the likely influence of such effects 

would be to replicate all the studies in this thesis using randomly-allocated 

alternative versions of booklets. 

6.2.1.2. Response style to pen-and-paper self-report measures 

The results of Studies 2B, 3B, and 4B revealed highly significant correlations 

between all the self-report measures of psychopathology. That larger part of these 

relationships can no doubt be explained by the expected relationships between the 

psychiatric disorders the scales aim to assess. There is, however, another possible 

factor that may contribute to the apparent size of the relationships that has not been 

controlled for. Some questionnaire development practitioners (e. g. Loewenthal 1995) 

claim that individual respondents may have a consistent response style to pen-and- 

paper scales, no matter the subject matter that these are assessing. In future, this 

possibility could be controlled for by using a completely unrelated scale and 

correlating the responses with those on measures of psychopathology. Significant 

correlations would reveal the presence of response styles. The influence of these 

could then be partialled out using the responses to the unrelated scale. This would 

however be slightly confusing for respondents. 
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6.2.2. Issues pertaining only to validation studies 

6.2.2.1. Performance of the questionnaires selected for comparison 

6.2.2.1.1. Introduction 

The anecdotal comments in studies 2B, 3B and 4B have revealed that the 

scales selected to compare with the GADI may not have been the most ideal. The 

suitability of the chosen scales will be considered individually, and where 

appropriate, alternatives will be suggested. These alternatives would naturally have 

to be piloted before inclusion in the studies discussed in the ̀ future research' section. 

6.2.2.1.2. SAD and FNE 

The dichotomous format of the questionnaires consistently emerged as being 

an irritation to a minority of respondents in each study. Shifting societal emphases 

on the role of authority also led to references to `important people' and `superiors' 

not being well received, and, although his was not picked up on by respondents, 

repeated references to the opposite sex as a source of anxiety would bot be relevant 

to the significant minority of people who are attracted to the same sex. These points 

serve to illustrate that these scales are perhaps simply too old to be the optimum 

choice. 

Although the reverse-keying is a very positive feature of this scale, some of 

the phrasing that results from seeking to reflect the absence of a trait rather than its 

presence is a little clumsy an easily misread. (Witness item 4 of the FNE, `I am 
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unconcerned even if I know people are forming a very unfavourable impression of 

me'). 

In conclusion, the SAD and FNE have not statistically been shown to have 

been inadequate for the purposes of the studies in this thesis. However, taking into 

account also the fact that the scale was developed in undergraduates rather than in a 

true social phobic population, then there may be alternatives that are preferable. 

These might include the SPIN (Connor et al, 2000). 

6.2.2.1.3. The BSQ 

The anecdotal comments in the validation studies revealed that non- 

psychiatric respondents found the scale extremely frustrating, not having 

experienced the body sensations in question, and not knowing whether to respond 

according to how frightened they would be if they experienced them, or to answer in 

the negative because they did not. 

The patients fared rather better with the scale, presumably because they 

related to the body sensations listed. Given that future research will involve 

principally patient populations, use of the BSQ might be feasible. 

6.2.2.1.4. Spielberger Trait Anxiety Scale 

The Spielberger scale did not provoke the comments from respondents to the 

same extent as the social scales or the BSQ. Its main purpose was to serve as a 

comparison scale for anxiety across the board, rather than that restricted to any 

particular disorder, although GAD is the disorder to which the items are most 
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relevant, particularly items like item 9, `I worry too much over something that 

doesn't really matter', and 17, ̀ some unimportant thing runs through my mind and 

bothers me'. 

Despite the revision of the scale, some items still seem to be more 

representative of depression, such as ̀ I feel like a failure' (Item 5), `I wish I could be 

as happy as others seem to be' (item 4) `I am happy' (item 10) and `I feel 

inadequate' (Item 15). This might partly explain the high correlation with the BDI, 

although it should be noted that the GADI largely lacks such items and still has very 

high correlations with the BDI in some studies. 

In summary, the trait anxiety scale is suitable for quantifying negative affect in 

the general population, but if we are seeking a validated scale for use in determining 

the convergent validity of the GADI in a patient group, we should look elsewhere. 

Alternatives which might be considered are the Worry Anxiety and Tension Scale 

(WAT, Sheehan 2001) or the Penn State Worry Questionnaire (Meyer, Miller, 

Metzger & Borkovec, 1990). This latter is said by its authors to be `a measure of 

worry that distinguishes GAD from all other anxiety disorders', and has 16 items. 

Brown et al (1992,1993) have shown it to differentiate GAD from other anxiety 

disorders. 

6.2.2.1.5. The BDI 

Beck's scale is the cardinal self-assessment measure of depression. Anecdotal 

comments have been noted, particularly related to item 9 concerning weight loss. 

The point that items 16 on sleep, 18 on appetite, and 19 on weight gain completely 

202 



ignore the existence of atypical depression has been touched on previously. It has 

come to light that, since the commencement of studies for this thesis, a revised form 

of the BDI has come into limited use (Beck, 1996). This version extends the period 

over which respondents must consider their answers to two weeks, and does not 

permit multiple answers to any one question. Importantly for this discussion, the 

item on changes in weight has been removed completely, and the items on changes 

in sleeping pattern and appetite both have alternatives that take atypical depression 

into account. 

Given the existence of the BDI-II, other alternatives probably will not need to 

be considered. The BDI-II answers the criticisms advanced by respondents, and on a 

theoretical level in this text, therefore a pilot study should be sufficient to warrant its 

inclusion in future research. 

6.2.2.1.6. The GAD-Q 

Roemer et al's scale proved useful in providing a more specific measure of 

GAD in the non-psychiatric populations, but its performance in the clinical group 

was variable. Given that the questionnaire was designed to screen for potential cases 

of GAD in a student population, its use in further patient studies is perhaps 

questionable. Alternatives were discussed earlier with reference to the Spielberger, 

but the planned extensive psychiatrist involvement in future studies makes a 

diagnostic questionnaire largely redundant. 
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6.3. The current status of the GADI 

At the beginning of Chapter Two, a number of desirable attributes for the 

GADI were listed. Those relevant to this discussion are: 

" The GADI should be quick and simple to complete 

" It should be easy to analyse 

" It should reflect change over time periods meaningful for treatment 

In addition to these points, any new scale must demonstrate adequate reliability 

and validity. The main forms of validity that require discussion here are convergent, 

divergent, and construct validity. 

This section aims to summarise the current position of the GADI with respect to 

all of these attributes. The normative values for the scale collected so far are also 

presented in this section. 

6.3.1. Evidence for ease of completion 

It has been mentioned in the experimental chapters that the GADI did not 

occasion the kind of frustrated comments from respondents that the BSQ or the 

social anxiety scales did. This would seem favourable from the point of view of ease 

of completion. 

The only area in which it was felt that this aspect of the GADI could be 

improved was that patients in particular occasionally placed two ticks for one 

question whilst leaving the next blank. Presumably this reflects the respondent 

accidentally placing a tick in the grid for the previous question, but these copies of 
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the scale had to be discarded because it was impossible to tell which tick was 

intended for which question. 

Changes to the presentation of the GADI - for example, thicker lines, or 

bigger spaces between questions - might avoid this problem in future. However, it 

should be mentioned that this was by no means unique to the GADI, and the 

Spielberger Trait Scale in particular suffered from the same problem. 

6x3.2. Ease of analysis 

The analysis of the GADI was considerably simpler than that of the 

Spielberger, as a simple total could be obtained rapidly by eye, without the need to 

reverse the scoring of items. The zero minimum also made gauging severity much 

more intuitive than with the Spielberger, where the minimum is twenty. 

6.3.3. Reflection of longitudinal changes in condition 

Obviously this issue has not yet been addressed. Proposals for future research 

into this aspect of the GADI are given in the next main section of this general 

discussion. 

6.3.4. Normative data 

A table of normative data from the three representative sample thus far is 

given below (Table 6.1. ). 
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Table 6.1. Normative data for the GADI 

Sample 

Cardiff 
University 
Students 

N Mean (s. d. ) Median Range 25 ̀ 75 ̀ 
percentile percentile 

312 14.23 11.00 0-67 6.00 19.00 
(11.38) 

General 135 13.97 11.00 0-66 5.00 18.00 
Population (11.58) 

Psychiatric 61 44.07 45.00 9-78 32.50 58.00 
Outpatients (17.08) 

Further samples that might be suitable for the acquisition of nonnative data 

could include the GAD patients to be discussed in the future research section, and 

perhaps samples from high stress and topical public sector workers such as 

secondary school teachers and intensive care nurses. 

6.3.5. Reliability 

All the reliability data collected throughout this thesis has been encouraging 

- high and consistent values for Cronbach's alpha were obtained (. 92 in Studies 2A 

and 3A, . 
93 in Study 4A). 

The scale appears to have a consistent factor structure, although this is in 

need of further examination in a larger sample of patients. 

6.3.6. Evidence for convergent validity 

Evidence for convergent validity was easy to come by, with very high 

correlations with the Spielberger Trait Scale in all samples. Other sources of 
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evidence for this attribute were the consistently highly significant differences in the 

mean GADI scores between those diagnosed as GAD and non-GAD by the GAD-Q. 

The lack of correspondence between the GAD-Q results and psychiatrists' diagnoses 

of the same patients in Study 4A was of some concern, but this was held to reflect 

the lack of validation of the GAD-Q in patient populations rather than any 

fundamental problem with the GADI. 

6.3.7. Divergent validity 

The main source of evidence for this is the split between anxious and 

depressed patients on the GADI, combined with the mirroring split in the opposite 

direction for the BDI. These statistics did not quite reach significance, but given the 

differing sample sizes, and the acknowledged close relationship between depression 

and GAD, this result is very favourable. 

Other evidence, such as high correlations between the GADI and the BDI in 

the general population sample are less convincing. More research needs to be carried 

out on this attribute of the GADI, preferably relying more on psychiatrists' diagnoses 

rather than on correlation coefficients. 

6.3.8. Construct validity 

The two forms of validity discussed above also have a bearing on construct 

validity, but do not need to be discussed further here. 

The main additional source of evidence for the construct validity of the 

GADI is the pattern of skewness observed going from student, to general population, 
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to patient population. The fact that the distribution was positively skewed in the two 

former samples, yet normally distributed in the latter, is exactly what would be 

expected for a questionnaire designed with a psychiatric population in mind. 

6.4. Future research 

As touched upon in the above section, the studies in this thesis cannot be 

taken as sufficient evidence of the reliability and validity of the GAD[, or of its 

suitability for its intended task. Further research is required in two main areas. 

Firstly, to replicate the latter studies in this thesis, and secondly, longitudinal studies 

with treatment interventions in order to demonstrate that the GADI is sensitive to 

change. Other areas in which it would be desirable to conduct further studies include 

the amassing of further normative data. Potential methodologies for such studies are 

outlined in the ensuing sections. 

6.4.1. Replication of Study Four 

6.4.1.1. Participants 

Replication of Study 4 in an exclusively GAD population would be desirable 

to finalise reliability studies of the GADI. A depressed control group should also be 

included for comparison in the convergent and divergent validity analyses. In order 

to obtain a sufficiently high number of GAD patients, a multi-centre study would 

probably be necessary. 

A decision regarding the inclusion of comorbid cases of GAD would have to 

be made. In view of the fact that the GADI should have the widest possible utility, 
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restricting a validation study to pure GAD patients might be a slightly artificial 

situation, as well as inevitably extending the timescale of the study. 

In order for a replication study to be the final word on the factor structure of 

the GADI, a minimum of 110 GAD patients would be required to participate, 

consistent with the `five cases per variable' guideline employed throughout this 

thesis. Such a study would inevitably be time-consuming, but the methodology at 

least has the advantage of placing minimal extra demands on psychiatrists whilst also 

being relatively straightforward for patients. 

6.4.1.2. Procedure 

Methodology could be very similar to that in Study 4A, but it should be noted 

that if a multi-centre approach were employed, standardisation of methodology 

would be vital. It was stated above that the target sample would be patients with a 

principal diagnosis of GAD, as well as a control group of patients suffering from 

MDD. In order to ensure diagnoses are comparable, all should be the result of a 

structured or semi-structured diagnostic interview, such as the MINI, with a 

psychiatrist. For preference, the psychiatrists involved should also be trained to 

improve inter-rater reliability. 

All patients participating in studies should be at the same stage of treatment 

when the study booklet is completed. Ideally, this should be on the occasion of the 

first interview. 

In view of the reservations expressed concerning certain of the existing 

psychiatric scales used in the validation studies in this thesis, alternatives could he 

considered for this replication. The current length of the study booklet (see Appendix 
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3.5) is likely to be the maximum that patients could reasonably be expected to 

complete. Therefore simply adding extra scales duplicating particular disorders 

would not be acceptable. A pilot study assessing both psychometric and anecdotal 

properties of candidate questionnaires would be the most appropriate method of 

establishing which scales to use. A minimum of thirty GAD patients would be 

required in order to ensure reliable correlation coefficients and alpha values. A 

measure of the straightforwardness and ease of completion of each scale should be 

included - this could be achieved with a simple Likert-type format on a scale of one 

to ten. 

6.4.1.3. Analyses 

Analysis of results from the proposed replication study would be as 

previously in Chapter Five. 

6.4.2. Longitudinal study incorporating treatment intervention 

6.4.2.1. Rationale 

The final study required to ensure that the GADI fulfils the role for which it 

was designed is one that follows patients though their course of treatment. The 

crucial issue will be whether changes in the severity of GAD, as assessed by total 

score on the GADI, are closely related to psychiatrists' assessments of patients' 

improvement. 

As mentioned previously, treatment for GAD can take a number of forms, 

whether based on drug therapy or psychological techniques. Although one of the 
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ultimate aims of the GADI is to serve as a tool for quantifying the efficacy of drugs 

prior to their licensing for GAD, the intention is not to restrict its utility to 

pharmacological interventions. Group therapies such as the anxiety management 

groups that assisted with Study Four, and individual treatment by clinical 

psychologists can both be effective treatments for GAD. The objective of the GADI 

should be to reflect clinically significant change by whatever means this is achieved. 

6.4.2.2. Procedure 

All three treatment approaches - drug therapy, group therapy, and individual 

psychological therapy, could be used in this final validation of the GADI, although 

for maximum clarity it would be preferable to examine each separately. 

The method would be relatively simple, although prone to the usual 

drawbacks associated with longitudinal studies - chiefly attrition, a particular 

problem with a psychiatric population. All participants would receive an initial 

diagnostic interview to confirm a principal diagnosis of GAD. At this stage, a 

booklet of questionnaires comprising the GADI and other instruments relevant to the 

treatment of GAD would be completed. Sheehan's WAT scale would be a prime 

candidate for inclusion here, although it should be noted that there are as yet no 

normative data available for this scale. 

In order to provide an additional observer-rated scale for comparison, the 

Clinical Global Improvement (CGI) scales (Guy, 1976) would be included by the 

psychiatrist at the initial interview, and at subsequent sessions. 

A fixed interval after the commencement of treatment the patient would 

complete a second booklet of questionnaires. The importance of examining each 
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treatment separately becomes apparent at this point, because the time-course of each 

approach varies enormously. Anxiety management group interventions typically last 

around eight weeks, with variable follow-up meetings. Therefore in this instance, it 

would be appropriate for patients to complete the second booklet after the last 

treatment session. Drug therapies on the other hand often continue for years, but six 

months would seem a suitable interval. Follow-up booklets would be sent to all 

participants after a time period equal to that allowed for treatment. In addition, there 

should be a waiting list control to partial out effects of time on its own, without 

treatment intervention. 

An issue specifically related to longitudinal questionnaire studies arises at 

this point. Completing the same scale twice can often artificially inflate the 

correlation between the two occasions, either because respondents feel obliged to 

duplicate their previous responses, or because they automatically gravitate towards 

these. Such problems could be overcome by clear instructions to ignore previous 

responses and answer according to how the patient feels at this particular time. 

Conversely, patients may feel obliged to overrate their improvement to gratify their 

therapist - this bias could also be largely overcome by the judicious use of 

instructions and the promise of confidentiality. 

At both the post-treatment and follow-up sessions, patients will additionally 

be asked to rate their own improvement in anxiety on a simple Likert scale from 1 to 

10. Assessment of the patient's progress by their therapist and an independent 

observer will also follow this format. Changes in GADI score can then be correlated 

with all these measures of improvement. 
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6.4.2.3. Analyses 

What would constitute an acceptable size of correlation to demonstrate the 

validity of the GADI for assessing treatment effects requires some consideration. 

Two completely unrelated questionnaires could be included in the patient pack, and 

correlations between these calculated to gain an idea of the extent to which 

correlations are influenced by response styles. A perfect correlation cannot of course 

be expected, but it is tentatively suggested that a correlation of less than . 50 is 

insufficient. The most weight will be given to the opinion of the independent rater, 

although the highest correlation is likely to be with the patient's own self-rating. 

6.4.3. Accumulation of normative data 

Once the reliability and validity of the GADI has been confirmed beyond 

doubt in a patient population (sections 6.4.1. and 6.4.2. ) the collection of normative 

data for the scale can continue in earnest. Norms constitute test standardisation, and 

are scores from clearly defined samples. Scale scores are difficult to interpret 

meaningfully without them. For the purposes of the GADI they are less vital than in 

other situations, because we are primarily looking at people's scores relative to 

themselves. However, it would be foolhardy to ignore standardisation completely. 

Norms are used in the practical application of a scale, and therefore the groups used 

should be practically useful. It has been mentioned previously in this general 

discussion that suitable groups might be teachers and intensive care nurses. These 

two professions are famously high-stress, therefore the requirements of the study 

should be kept to the minimum. Simply a one-page copy of the GADI to be 
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completed at the respondent's convenience should suffice. If the agreement of 

participating schools and hospitals could be secured, completed copies of the scale 

could be delivered to a central point and returned together. This approach should 

save individual respondents the additional chore of returning their scale, and would 

probably increase response rates. 

6.5. Concluding Comment 

The above suggestions for future research should confirm the reliability and 

validity of the GADI for its intended purpose. At the time of submitting this thesis, a 

collaboration with the University of Manchester had been entered into in order to 

carry out the replication and longitudinal studies mentioned. Therefore final data for 

the GADI should be available in the near future. 
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APPENDIX 2.1.30-item reverse-keyed interim version of the GADI 

G. A. D. ASSESSMENT INVENTORY 

" Please make sure you answer all the questions, by putting a tick in the box that best 
describes how you have felt over the last two weeks. 

" Do not spend too much time on any one question; there are no right or wrong answers. 
" Please tick only one box for each question. 

0 1 2 3 4 
Not at all A little 

bit 
Somewhat Very 

much 
Extremely 

1. I am free from anxiety on most days 

2. I tire easily 

3. I experience a choking sensation 

4. I worry about everyday events 

5. I find it easy to relax 

6. I am troubled by chest pain or discomfort 

7. I feel calm 

8. I am troubled by heart palpitations 

9. I am troubled by urinary frequency 

10. I am wakeful at night 

11. I suffer from nausea, diarrhoea or 
abdominal discomfort 

12. I experience hot flushes or cold chills 

13. I am distressed by my anxiety 

14. I suffer from a dry mouth 

15. I feel in control of my thoughts and actions 

16. I am troubled by restlessness 

17. I am free from dizzy spells 

18. I am troubled by trembling and shaking 

19. I get off to sleep easily 

20. I am free from tense or aching muscles 

21. 1 am troubled by sweating 
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22. My breathing is easy and deep 

23. I am easily startled 

24. I fear dying 

25. I have trouble swallowing 

26. I can concentrate easily 

27. I can easily control my anxiety 

28. I am troubled by tingling feelings or 
numbness 

29 I am not someone who worries excessively 

30. 1 am irritable 
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Appendix 2.2.30-item interim version of the GADI as completed for Study 1. 

G. A. D. ASSESSMENT INVENTORY 

" Please make sure you answer all the questions, by putting a tick in the box that best 
describes you. 

" There are no right or wrong answers. 
" Do not spend too much time on any one statement. 
" Please do not give two answers to the same question, choose one or the other. 

0 1 2 3 4 
Not at all A little 

bit 
Somewhat Very 

much 
Extremely 

1. I am anxious on most days 

2. I tire easily 

1 1 experience a choking sensation 

4. I worry about everyday events 

5. I find it difficult to relax 

6. I am troubled by chest pain or discomfort 

7. I feel "on edge" 

8. I am troubled by heart palpitations 

9. I am troubled by urinary frequency 

10. I am wakeful at night 

11. I suffer from nausea, diarrhoea or 
abdominal discomfort 

12. I experience hot flushes or cold chills 

13. I am distressed by my anxiety 

14. I suffer from a dry mouth 

15. I fear losing control, passing out, or going 
crazy 

16. I am troubled by restlessness 

17. I suffer from dizzy spells 

18. I am troubled by trembling and shaking 

19. I have difficulty getting off to sleep 

20. 1 suffer with tense or aching muscles 
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21. I am troubled by sweating 

22. I am troubled by difficulty breathing 

23. I am easily startled 

24. I fear dying 

25. I have trouble swallowing 

26. I have difficulty concentrating 

27. I have difficulty controlling my anxiety 

28. I am troubled by tingling feelings or 
numbness 

29 I worry excessively 

30. 1 am irritable 
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Appendix 3.1: Influence of presentation method 

Group Statistics 
SOURCE N Mean Std. Std. 

Deviatio Error 
n Mean 

TOTAL 1.00 97 12.4742 8.4866 . 8617 
2.00 215 15.0233 12.3993 . 8456 

Independent Samples Test 
Levene's t-test for 
Test for Equality 
Equality of 

of Means 
Variances 

F Sig. t df Sig. (2- Mean Std. Error 
tailed) Difference Difference 

TOTAL Equal 6.037 . 015 -1.839 310 . 067 -2.549 1.386 
variance 
assumed 

Equal -2.111261.25 . 036 -2.549 1.207 
variance 

not 
assumed 
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Appendix 3.2: Item means, medians and standard deviations 

(N = 312) 

Item Mean Median Std. Deviation 
GADI1 

. 
8558 1 

. 8721 
GADI2 1.4391 1 1.0189 
GADI3 

. 9006 1 . 8820 
GADI4 . 8269 1 

. 9601 
GADI5 

. 8365 1 
. 
9734 

GADI6 . 9551 1 1.0809 
GADI7 

. 
3173 0 

. 7384 
GADI8 . 5160 0 

. 8710 
GADI9 . 3974 0 . 7452 
GADIIO . 3205 0 

. 
7856 

GADI11 . 6538 0 
. 
8151 

GADI 12 . 2468 0 . 6107 
GADI13 . 1186 

. 4558 
GADI14 . 9519 1 1.0703 
GADI15 . 

6026 0 
. 
8424 

GADI16 . 2500 0 . 6673 
GADI17 . 

6026 0 
. 9833 

GADI18 1.2340 1 
. 
9983 

GADI19 . 4679 0 
. 7932 

GADI20 . 
1955 0 

. 6342 
GADI21 . 7340 0 1.0063 
GADI22 . 8077 1 . 8187 
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Appendix 3.3 - Item-total correlations 

Item 
Item-total 
correlation 

Scale alpha 
if item 
deleted 

1I am anxious on most days 
. 621 

. 9114 
2I tire easily . 617 . 9119 
3I worry about everyday events . 626 

. 9113 
4I find it difficult to relax . 695 . 9097 
5I feel ̀ on edge' . 740 . 9085 
6I am wakeful at night . 578 

. 9134 
7I experience hot flushes and cold chills . 549 . 9129 
8I am distressed by my anxiety . 780 . 9076 
9I suffer from a dry mouth . 602 . 9118 
10 I fear losing control, passing out, or going crazy . 549 . 9129 
11 I am troubled by restlessness . 690 . 9099 
12 I suffer from dizzy spells . 431 . 9148 
13 I am troubled by trembling and shaking . 462 . 9145 
14 I have difficulty getting off to sleep . 573 . 9134 
15 I suffer with tense or aching muscles . 446 . 9152 
16 I am troubled by difficulty breathing . 

432 
. 9149 

17 1 am easily startled . 494 . 9150 
18 I have difficulty concentrating . 639 . 9112 
19 I have difficulty controlling my anxiety . 793 . 9077 
20 I am troubled by tingling feelings or numbness . 564 

. 9127 
21 I worry excessively . 750 . 9081 
22 1 am irritable 

. 608 
. 
9117 
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Appendix 3.4 - factor plot of three factors in rotated factor space 

Factor Plot in Rotated Factor Space 
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Appendix 3.5 Questionnaires used in validation study 

Questionnaires are presented here as given to students in the Cardiff validation 
study. 
For reference purposes: 

Questionnaire 1= Social avoidance and distress scale 
Questionnaire 2= Generalised Anxiety Disorder Inventory 
Questionnaire 3= Body Sensations Questionnaire 
Questionnaire 4= Fear of Negative Evaluation Scale 
Questionnaire 5= Spielberger Trait Anxiety Scale 
Questionnaire 6= Beck Depression Inventory 
Questionnaire 7= Generalised Anxiety Disorder Questionnaire 
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QUESTIONNAIRE 1. 

Please complete these questions as honestly as possible - your answers will be kept 
strictly confidential. Answer by ringing the response (TRUE/FALSE) that you think 
most generally applies to you. 

1) 1 feel relaxed even in unfamiliar social situations.......... TRUE FALSE 

2) I try to avoid situations which force me to be ............. TRUE FALSE 
very sociable 

3) It is easy for me to relax when I'm with strangers .......... 
TRUE FALSE 

4) I have no particular desire to avoid people ................... TRUE FALSE 

5) 1 often find social situations upsetting .................... TRUE FALSE 

6) I usually feel calm and comfortable in social situations... TRUE FALSE 

7) 1 am usually at ease when talking to someone of the....... TRUE FALSE 
opposite sex 

8) I try to avoid talking to people unless I know them well.. TRUE FALSE 

9) If the chance comes to meet new people, I often take it.... TRUE FALSE 

10) I often feel nervous or tense in casual get-togethers ...... TRUE FALSE 
at which both sexes are present 

11) I am usually nervous with people unless I know them TRUE FALSE 
well 

12) 1 usually feel relaxed when I am with a group of people. TRUE FALSE 

13) 1 often want to get away from people ................ TRUE FALSE 

14) I usually feel uncomfortable when I am in a 
group of people I don't know 

.......................... TRUE FALSE 

15) 1 usually feel relaxed when I meet someone for 
the first time ............................................ TRUE FALSE 

16) Being introduced to people makes me 
tense and nervous ......................................... TRUE FALSE 

17) Even though a room is full of strangers, I 
may enter it anyway ..................................... TRUE FALSE 
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18) 1 would avoid walking up and joining a large group 
of people .................................................. TRUE FALSE 

19) When my superiors want to talk with me, 
I talk willingly ............................................... TRUE FALSE 

20) I often feel on edge when I am with a group of people.... TRUE FALSE 

21) I tend to withdraw from people .................................... TRUE FALSE 

22) I don't mind talking to people at parties or 
social gatherings ................................................ TRUE FALSE 

23) 1 am seldom at ease in a large group of people .............. TRUE FALSE 

24) I often think up excuses in order to avoid 
social engagements ................................................ TRUE FALSE 

25) 1 sometimes take the responsibility for introducing 
people to each other .................................... ..... TRUE FALSE 

26) I try to avoid social occasions ..................................... TRUE FALSE 

27) I usually go to whatever social engagements I have........ TRUE FALSE 

28) 1 find it easy to relax with other people ........................ TRUE FALSE 
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QUESTIONNAIRE 2 

" Please make sure you answer all the questions, by putting a tick in the box that best 
describes how you have felt over the last two weeks. 

" Do not spend too much time on any one question; there are no right or wrong answers. 
" Please tick only one box for each question. 

0 1 2 3 4 
Not at all A little 

bit 
Somewhat Very 

much 
Extremely 

1. I am anxious on most days 

2. I tire easily 

3. 1 worry about everyday events 

4. I find it difficult to relax 

5. I feel "on edge" 

6. I am wakeful at night 

7. I experience hot flushes or cold chills 

8. I am distressed by my anxiety 

I suffer from a dry mouth 

10. I fear losing control, passing out, or going 
crazy 

11. I am troubled by restlessness 

12. I suffer from dizzy spells 

13. I am troubled by trembling and shaking 

14. I have difficulty getting off to sleep 

15. I suffer with tense or aching muscles 

16. I am troubled by difficulty breathing 

17. I am easily startled 

18. I have difficulty concentrating 

19. I have difficulty controlling my anxiety 

20. I am troubled by tingling feelings or 
numbness 

21. I worry excessively 

22. I am irritable 

r 2000 Psychopharmacology Unit, University of Bristol. 
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QUESTIONNAIRE 3. 

Below is a list of specific body sensations that may occur when you are nervous or in 
a feared situation. Please mark down how afraid you are of these feelings. 

Answer by ringing the number on the scale which best describes your reactions to 
the symptom concerned - 
the scale ranges from: 1= "not frightened or worried by this sensation" to 

5= "extremely frightened by this sensation. " 

Do not spend too long considering each response - the first answer that comes to you 
is probably the correct one. 

Not Extremely 
Frightened Frightened 

1) Heart palpitations 12345 

2) Pressure in chest 12345 

3) Numbness in arms or legs 12345 

4) Tingling in fingertips 12345 

5) Numbness in any other part of your body 12345 

6) Feeling short of breath 12345 

7) Dizziness 12345 

8) Blurred or distorted vision 12345 

9) Nausea 12345 

10) Butterflies in stomach 12345 

11) Knot in stomach 12345 

12) Lump in throat 12345 

13) Wobbly or rubber legs 12345 

14) Sweating 12345 

15) Dry throat 12345 

16) Feeling disorientated and confused 12345 

17) Feeling only partly present and 
disconnected from your body 12345 
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QUESTIONNAIRE 4. 

Please complete these questions as honestly as possible - your answers will be kept 
strictly confidential. Answer by ringing the response (TRUEIFALSE) that you think 
most generally applies to you. 

1) 1 rarely worry about seeming foolish to others.......... TRUE FALSE 

2) I worry about what people will think of me .............. 
TRUE FALSE 

even when I know it doesn't make any difference. 

3) I become tense and jittery if I know someone .......... TRUE FALSE 
is sizing me up. 

4) I am unconcerned even if I know people are ............ 
TRUE FALSE 

forming a very unfavourable impression of me. 

5) I feel very upset when I commit some social ............. TRUE FALSE 
error. 

6) The opinions that important people have of ............. 
TRUE FALSE 

me cause me little concern. 

7) 1 am often afraid that I may look ridiculous .............. TRUE FALSE 
or make a fool of myself. 

8) I react very little when other people ......................... TRUE FALSE 
disapprove of me. 

9) I am frequently afraid of other people ........................ TRUE FALSE 
noticing my shortcomings. 

10) The disapproval of others would have little 
............. TRUE FALSE 

effect on me. 

11) If someone is evaluating me I tend to ...................... TRUE FALSE 
expect the worst. 

12) I rarely worry about what kind of impression 
............. TRUE FALSE 

I am making on someone. 

13) I am afraid that others will not approve of me........... TRUE FALSE 

14) I am afraid that people will find fault with me........... TRUE FALSE 

15) Other people's opinions of me do not bother me...... TRUE FALSE 
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16) 1 am not necessarily upset if I do not ......................... TRUE FALSE 
please someone. 

17) When I am talking to someone, I worry about ............. TRUE FALSE 
what they may be thinking of me. 

18) I feel that you can't help making social errors ........... TRUE FALSE 
sometimes, so why worry about it. 

19) I am usually worried about what kind of ................... TRUE FALSE 
impression I make. 

20) 1 worry a lot about what my superiors think of me....... TRUE FALSE 

2I) If I know someone is judging me . ............................. TRUE FALSE 
it has little effect on me. 

22) 1 worry that others will think I am not worthwhile.......... TRUE FALSE 

23) 1 worry very little about what others may ...................... TRUE FALSE 
think of me. 

24) Sometimes I think I am too concerned with ................... 
TRUE FALSE 

what other people think of me. 

25) 1 often worry that I will say or do the wrong things........ TRUE FALSE 

26) 1 am often indifferent to the opinions ............................ TRUE FALSE 
others have of me. 

27) I am usually confident that others will have ................... TRUE FALSE 
a favourable impression of me. 

28) 1 often worry that people who are important 
................. TRUE FALSE 

to me won't think very much of me. 

29) 1 brood about the opinions my friends have of me.......... TRUE FALSE 

30) I become tense and jittery if I know I am ....................... TRUE FALSE 
being judged by my superiors. 
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QUESTIONNAIRE 5 

" Give the answer which describes how you generally feel. 
" Please do not give two answers to the same question. 
" Make sure you answer all the questions, by putting the letter "X" in the box that applies. 

1 2 3 4 
Almost 
never 

Some- 
times 

Often Almost 
always 

1. I feel pleasant 

I feel nervous and restless 

3. I am satisfied with myself 

4. I wish I could be as happy as others seem to be 

5. I feel like a failure 

6. 1 feel rested 

7. I am `cool, calm and collected' 

8. 1 feel that difficulties are piling up so that 
I cannot overcome them. 

9. I worry too much over something that doesn't really 
matter 

10. I am happy 

11. I have disturbing thoughts 

12. I lack self-confidence 

13. I feel secure 

14. I make decisions easily 

15. I feel inadequate 

16. I am content 

17. Some unimportant thing runs through my 
mind and bothers me 

18. I take disappointments so keenly I can't 
ut them out of my mind 

19 I am a steady person 

20. I get in a state of turmoil as I think over 
my recent concerns and interests 
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QUESTIONNAIRE 6 

Please place a ring around the number (0,1,2 or 3) that best describes how you have 
felt over the past week, including today. 

1_ O 

ý 
z 
3 

2. 

3. 

4. 

0 
i 
2 
3 

0 
i 
z 
3 

0 
ý 
2 
3 

5. 

6. 

7. 

8- 

0 
1 
2 
3 

0 
ý 
2 
3 

0 
ý 
2 
3 

0 
ý 
2 
3 

q, 0 
1 

2 
3 

o 10. 
2 
3 

ll, 0 

ý 
2 
3 

I do not feel sad 
I feel sad 
I am sad all the time and I can't snap out of it 
I am so sad or unhappy I can't stand it 

I am not particularly discouraged about the future 
I feel discouraged about the future 
I feel I have nothing to look forward to 
I feel that the future is hopeless and that things cannot improve 

I do not feel like a failure 
I feel I have failed more than the average person 
As I look back on my life, all I see is a lot of failures 
I feel I am a complete failure as a person 

I get as much satisfaction out of things as I used to 
I don't enjoy things the way I used to 
I don't get real satisfaction out of anything any more 
I am dissatisfied or bored with everything 

I don't feel particularly guilty 
I feel guilty a good part of the time 
I feel guilty most of the time 
I feel guilty all the time 

I don't feel I am being punished 
I feel I may be punished 
I expect to be punished 
I feel I am being punished 

I don't feel disappointed with myself 
I am disappointed in myself 
I am disgusted with myself 
I hate myself 

I don't feel I am worse than anybody else 
I am critical of myself for my weaknesses or mistakes 
I blame myself all the time for my faults 
I blame myself for everything bad that happens 

I don't have any thoughts of killing myself 
I have thoughts of killing myself, but I would not 
carry them out 
I would like to kill myself 
I would kill myself if I had the chance 

I don't cry any more than I used to 
I cry more now than I used to 
I cry all the time now 
I used to be able to cry, but now I can't cry even though I 
want to 

I am no more irritated now than I ever am 
I get annoyed or irritated more easily than I used to 
I feel irritated all the time now 
I don't get irritated at all by the things that used to irritate me 

12.0 1 have not lost interest in other people 
II am less interested in other people than I used to be 
21 have lost most of my interest in other people 
31 have lost all of my interest in other people 

13.0 1 make decisions about as well as I ever could 
II put off making decisions more than I used to 
21 have greater difficulty in making decisions than before 
31 can't make decisions at all any more 

14.0 1 don't feel I look any worse than I used to 
II am worried that I am looking old or unattractive 
21 feel that there are permanent changes in my appearan 

that make me look unattractive 
31 believe that I look ugly 

15.0 I can work as well as before 
1 It takes an extra effort to get started at doing something 
21 have to push myself very hard to do anything 
31 can't do any work at all 

16.0 1 can sleep as well as usual 
11 don't sleep as well as I used to 
21 wake up 1-2 hours earlier than usual and find it hard to g 

back to sleep 
3I wake up several hours earlier than I used to and cannot g 

back to sleep 

17.0 1 don't get more tired than usual 
1l get tired more easily than I used to 
21 get tired from doing almost anything 
31 am too tired to do anything 

18.0 My appetite is no worse than usual 
I My appetite is not as good as it used to be 
2 My appetite is much worse now 
31 have no appetite at all any more 

19.0 1 haven't lost much weight, if any, lately 
1I have lost more than 5 pounds 
21 have lost more than 10 pounds 
3I have lost more than 15 pounds 

20 01 am no more worried about my health than usual 
1I am worried about physical problems such as aches at 

pains, upset stomach or constipation 
21 am very worried about physical problems and it's hard 

think of anything else 
31 am so worried about my physical problems that I cann 

think about anything else. 

21 01 have not noticed any recent change in my interest in sex 
II am less interested in sex than I used to be 
21 am much less interested in sex now 
31 have lost interest in sex completely 
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QUESTIONNAIRE 7 

1. Do you experience excessive, unrealistic, or uncontrollable worry? 

Yes/No 

Excessive.......... yes/no 
Unrealistic......... yes/no 
Uncontrollable.... yes/no 

2. Please list the most frequent topics about which you worry excessively, 
unrealistically or uncontrollably: 

(a) (b) (c) 

(d) (e) (f) 

3. During the past six months, have you been bothered by excessive, unrealistic, or 
uncontrollable worry more days than not? 

Yes/No 

4. How long has worry been a problem for you? 

Years and Months 

5. How much does worry interfere with your life, work, social activities, family? 

0123456789 
Very 

None Moderately severely 
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6. During the past six months, have you often been bothered by any of the 
following experiences when you are anxious? Place a tick next to each 
experience you have had: 

Trembling, twitching or feeling shaky 

Muscle tension, aches or soreness 

Restlessness 

Easy fatigability 

Dry mouth 

Dizziness or light-headedness 

Nausea, diarrhoea or other abdominal distress 

Flushes (hot flushes) or chills 

Frequent urination 

Shortness of breath or smothering sensations 

Palpitations or accelerated heart rate 

Sweating or cold clammy hands 

Feeling keyed-up or on edge 

Exaggerated startle response 

Trouble falling or staying asleep 

Difficulty concentrating or mind going blank because of anxiety 

Irritability 

Trouble swallowing or lump in throat 
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Appendix 4.1 

Descriptive Statistics 
N Mean Std. 

Deviation 
GADI1 145 . 8759 . 7717 
GAD I2 143 1.4126 1.0963 
GADI3 145 . 9172 . 8458 
GADI4 145 . 9655 1.0892 
GADI5 145 . 

8759 . 9852 
GADI6 146 . 9795 1.1171 
GADI7 145 . 4207 . 8137 
GADI8 145 . 5310 . 

8503 
GADI9 145 . 3586 . 

7699 
GAD110 146 . 2603 . 6752 
GADI11 145 . 6345 . 8645 
GADI12 146 . 1918 . 5162 
GADI 13 146 6.849E-02 

. 
3456 

GADI14 146 
. 
6712 . 9477 

GADI15 146 . 8904 . 9905 
GADI16 145 . 3586 . 7516 
GADI17 146 . 6096 . 9050 
GADI18 146 . 

7945 
. 8938 

GADI19 143 . 5455 . 8284 
GAD120 146 . 2603 . 6649 
GADI21 146 . 8425 . 9734 
GADI22 146 . 

9110 
. 
9015 
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Appendix 4.2: Item-total correlations 

****** Method 1 (space saver) will be used for this analysis ****** 

RELIABILITYANALYSIS-SCALE (A LPH A) 

Mean Std Dev Cases 

1. GADI1 . 
8750 

. 
7835 136.0 

2. GADI2 1.4706 1.2820 136.0 
3. GADI3 . 

9559 1.1080 136.0 
4. GADI4 . 

9338 1.0832 136.0 
5. GADI5 . 

8603 . 9826 136.0 
6. GADI6 . 

9559 1.1080 136.0 
7. GADI7 . 4191 . 8305 136.0 
8. GADI8 . 4926 . 8432 136.0 
9. GADI9 . 3456 . 7734 136.0 

10. GADI10 . 2353 . 6468 136.0 
11. GADI11 . 

6176 
. 
8525 136.0 

12. GADI12 . 
1838 

. 
5193 136.0 

13. GADI13 . 0662 . 3486 136.0 
14. GADI14 . 

6544 
. 
9300 136.0 

15. GADI15 . 8603 . 9976 136.0 
16. GADI16 . 

3309 
. 
7409 136.0 

17. GADI17 . 5956 . 
8976 136.0 

18. GADI18 . 7721 . 
8942 136.0 

19. GADI19 . 5221 . 
8071 136.0 

20. GAD120 . 2426 . 
6610 136.0 

21. GADI21 . 
8015 

. 
9647 136.0 

22. GADI22 . 
8603 . 8707 136.0 
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Item-total Statistics 

Scale Scale Corrected 
Mean Variance Item- Alpha 

if Item if Item Total if Item 
Deleted Deleted Correlation Deleted 

GADI1 13.1765 121.2427 . 7083 
. 9065 

GADI2 12.5809 120.0379 . 4413 
. 
9141 

GADI3 13.0956 119.7019 
. 
5423 

. 9101 
GADI4 13.1176 116.6083 . 6966 

. 
9059 

GADI5 13.1912 116.8224 
. 7670 

. 
9043 

GADI6 13.0956 119.7908 . 5385 
. 9102 

GAD17 13.6324 127.8490 . 2950 
. 
9146 

GADI8 13.5588 119.9669 . 7255 
. 
9059 

GADI9 13.7059 123.0684 . 6068 
. 
9085 

GADI10 13.8162 126.1808 . 5148 
. 
9105 

GADI11 13.4338 121.8030 . 6137 
. 
9082 

GADI12 13.8676 129.4786 
. 
3664 

. 9129 
GADI13 13.9853 130.3257 

. 
4563 

. 
9126 

GADI14 13.3971 122.8041 . 5050 . 9105 
GADI15 13.1912 121.0891 . 

5463 
. 
9097 

GADI16 13.7206 126.5732 
. 
4173 

. 
9121 

GADI17 13.4559 123.9240 . 4678 . 9113 
GADI18 13.2794 122.0695 

. 
5674 

. 
9091 

GADI19 13.5294 120.9917 . 7004 . 9066 
GAD120 13.8088 126.4076 . 

4867 
. 
9109 

GADI21 13.2500 118.9000 . 
6772 . 9065 

GADI22 13.1912 123.1187 . 5280 . 9100 

Reliability Coefficients 

N of Cases = 136.0 

Alpha = . 9134 

N of Items = 22 
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Appendix 4.3 Ioadine plot 

Factor Plot in Rotated Factor Space 

Factor 1= Anxiety and worry 
Factor 2= Sleep disturbance 
Factor 3= Somatic factors 
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Appendix 4.4: Results of four-factor EFA on general population GADI data 

Communalities 
Initial Extraction 

GADI1 
. 666 . 667 

GADI2 
. 407 . 305 

GADI3 
. 
631 

. 
682 

GADI4 
. 
624 

. 
605 

GADI5 . 778 . 739 
GADI6 . 615 . 746 
GADI7 

. 
341 

. 149 
GADI8 . 704 . 694 
GADI9 

. 
572 

. 
566 

GADI10 
. 
582 

. 
574 

GAD 111 . 
535 

. 444 
GADI12 

. 
349 

. 
173 

GADI13 . 515 . 386 
GADI14 . 593 . 696 
GADI15 . 464 . 362 
GADI16 . 425 . 466 
GADI17 . 309 . 255 
GADI18 . 

441 
. 365 

GAD 119 . 747 
. 728 

GADI20 . 537 . 561 
GADI21 . 663 . 682 
GADI22 . 439 . 333 

Total Variance Explained 
Initial 

Eig'values 

Factor Total % of 
Variance 

1 8.643 39.287 
2 1.605 7.294 
3 1.492 6.781 
4 1.200 5.455 
5 1.044 4.746 
6 . 998 4.537 
7 . 

975 4.433 
8 . 

819 3.723 
9 . 725 3.296 

10 . 
628 2.853 

11 . 
529 2.405 

12 . 
484 2.199 

13 . 452 2.053 
14 . 391 1.778 
15 . 342 1.554 
16 . 328 1.491 
17 . 300 1.363 
18 . 258 1.172 
19 . 233 1.061 
20 

. 222 1.009 
21 . 199 . 904 
22 . 133 . 604 

Cumulative 

39.287 
46.581 
53.362 
58.817 
63.563 
68.100 
72.533 
76.256 
79.553 
82.406 
84.811 
87.009 
89.063 
90.841 
92.395 
93.886 
95.250 
96.422 
97.483 
98.492 
99.396 

100.000 

24.0% non-redundant residuals 

Extraction Rotation 
Sums of Sums of 
Squared Squared 
Loadings Loadings 

Total % of Cumulative Total 
Variance % 

8.210 37.316 37.316 6.837 
1.194 5.428 42.745 3.988 
1.074 4.883 47.628 4.798 

. 699 3.179 50.806 4.251 
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Pattern Matrix 
Factor 

1234 
GADI1 

. 751 
GADI2 

. 464 
GADI3 

. 
835 

GADI4 
. 
606 

GADI5 
. 707 

GADI6 -. 846 
GADI7 
GADI8 . 363 -. 522 
GADI9 . 607 

GADI10 -. 713 
GADI11 
GADI12 
GADI13 . 490 
GADI14 -. 839 
GADI15 
GADI16 . 705 
GADI17 
GADI18 . 366 
GADI19 . 475 -. 541 
GADI20 . 732 
GADI21 

. 
852 

GADI22 -. 337 

Factor Correlation Matrix 
Factor 1 

1 1.000 
2 -. 453 
3 . 501 
4 -. 469 

234 
-. 453 . 501 -. 469 
1.000 -. 357 . 271 
-. 357 1.000 -. 410 

. 271 -. 410 1.000 
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APPENDIX 5.1. Distributions of individual GADI items 

N Mean Std. Deviation 
ADI 1 59 2.2034 . 961 
ADI2 59 2.4068 1.4517 
AD13 59 2.0847 1.1031 
ADI4 59 2.5763 1.0538 
ADI5 59 2.4237 1.1173 
AD16 59 1.9153 1.3168 
ADI7 59 1.5932 1.2051 
AD18 59 2.7119 1.1455 
AD19 59 1.5424 1.2638 
ADI 10 59 2.2542 1.4924 
ADI11 59 2.1864 1.195 
AD112 59 1.5593 1.235 
ADI13 59 1.4746 1.304 
ADI14 59 1.6271 1.4491 
ADI15 59 1.9153 1.163 
ADI 16 59 1.4746 1.3307 
ADI17 59 1.8305 1.288 
ADI 18 59 2.1864 1.1215 
ADI19 59 2.7119 1.000 
ADI20 59 1.1525 1.0637 
ADI21 59 2.3898 1.0831 
ADI22 59 2.2203 1.1457 
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APPENDIX 5.2. Corrected item-total correlations 

Scale Scale Corrected 
Mean Variance Item- Alpha 
if Item if Item Total if Item 
Deleted Deleted Correlation Deleted 

GADI I 42.2373 276.3910 . 6326 . 9306 
GADI2 42.0339 275.2747 . 

4182 
. 
9346 

GADI3 42.3559 271.8539 . 6723 . 9297 
G AD I4 41.8644 273.2227 . 665 8 

. 
9299 

G ADI5 42.0169 268.8445 . 7487 . 9285 
GADI6 42.5254 275.2192 . 4709 . 9332 
GADI7 42.8475 277.3729 . 4659 

. 
9330 

GADI8 41.7288 270.2355 . 
6898 

. 9294 
GADI9 42.8983 270.3688 . 6150 . 9306 
GADI I0 42.1864 261.7060 . 6957 . 9291 
GADI 11 42.2542 269.3308 . 6819 . 9295 
GADI 12 42.8814 268.8305 . 6706 . 9296 
GADI 13 42.9661 273.8609 . 5087 . 9325 
GADI 14 42.8136 268.5336 . 5662 

. 
9317 

GADI 15 42.5254 272.9433 . 6040 . 9308 
GADI 16 42.9661 268.0678 

. 
6354 

. 
9302 

GADI 17 42.6102 271.8971 
. 5640 . 9315 

GADI 18 42.2542 270.7791 
. 6906 . 9294 

GADI 19 41.7288 273.6148 . 6919 . 9297 
GAD120 43.2881 278.6914 

. 
4985 

. 
9324 

GADI21 42.0508 271.9112 . 6843 . 9296 
GADI22 42.2203 273.9334 . 5875 . 9310 
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APPENDIX 5.3. Loading Plot for 3 factor solution 

Factor Plot in Rotated Factor Space 
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