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Preface 

The Mood and Anxiety Disorder Service in Southampton is a regional specialist 

service for patients with complex and usually treatment-resistant affective disorders, 

which accepts referrals mainly from secondary care mental health services. Professor 

David Baldwin is the lead consultant for this service. He has clinical and research 

expertise in the identification, assessment and treatment of depressive illness and 

anxiety disorders, and is the lead author of evidence-based treatment guidelines for 

anxiety disorders.  

I have worked with Professor David Baldwin since 2008. Through his encouragement 

and support, I have undertaken a series of pharmacological and psychological 

interventions in patients with treatment-resistant affective disorders. My dual aims 

were to examine treatment recommendations within the Service, and to investigate 

the potential feasibility, effectiveness, and acceptability of non-pharmacological 

treatment options for groups of patients with severe treatment-resistant depression 

or generalised anxiety disorder (GAD): partly in the hope that this might inform the 

development of additional treatment interventions within the local services.  

Inspection of the medical records of patients referred to the tertiary services in 

Southampton allowed an examination of currently offered pharmacological and 

psychological treatments. I realized that for most patients, and often over long 

periods of treatment in secondary care mental health services, there had been a lack 

of non-pharmacological treatments options apart from cognitive behaviour therapy 

(CBT). This thesis includes a description of patients referred to the Service, including 

their demographic and clinical characteristics, and current and recommended 

treatments: and an account of the effectiveness and acceptability of two non-

pharmacological group interventions, namely mindfulness-based CBT in patients with 

highly recurrent unipolar depressive disorder, and Yogic breathing in patients with 

treatment resistant GAD. 
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Chapter 1- Management of Treatment Resistant 

Depression and Generalized Anxiety Disorder 

1.1 Introduction 

Depression and generalized anxiety disorder (GAD) are common and debilitating 

conditions seen in both community and clinical settings and the associated 

individual and societal burden with these illnesses is considerable. Depression 

has 12-month and lifetime prevalence rates of approximately 5% and 13%, 

respectively (Hasin et al., 2005). Despite the evolution and widespread 

availability of a range of pharmacological treatments, only 60-70 % of patients 

respond to first-line monotherapy (Thase et al., 1995). More than one-third of 

depressed patients prove to be treatment-resistant (Fava et al., 1996), and 15-33% 

of patients do not respond to multiple treatment interventions (American 

Psychiatric Association, 2000; Cain, 2007). There is limited evidence regarding 

the effectiveness of psychological interventions for ‘treatment resistant 

depression’ (TRD), and electro-convulsive therapy (ECT) only appears to be 

effective as a short-term therapy. Furthermore, there is relatively limited evidence 

for novel physical or psychological interventions, such as vagus nerve stimulation 

or mindfulness-based cognitive therapy. 

A review of epidemiological studies in Europe suggests GAD has a 12-month 

prevalence of 1.7-3.4 %(Wittchen et al., 2011) and a lifetime prevalence of 4.3-5.9% 

(Wittchen et al., 2005). The degree of associated functional impairment with GAD 

is similar to that with major depression (Kessler et al., 1999; Wittchen et al., 

2000). It is twice as common in women as in men (Kessler et al., 2008; Wittchen 

et al., 1994) and evolves gradually (Beesdo et al., 2009). The onset of the full 

syndromal disorder is later than that with other anxiety disorders, and it is 

probably the most common anxiety disorder among the elderly population 

(Lenze, 2010; Wittchen et al., 2011). GAD is one of the most common mental 
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health disorders seen in primary medical care patients and is associated with 

increased use of services. In a study of adult primary care in four Nordic 

countries, the rates of GAD were 4.1-6.0% among men and 3.7-7.1 % among 

women (Munk- Jorgensen et al., 2006). Co-morbidity of GAD with major 

depression and other anxiety disorders is common (Wittchen et al., 2011): a 

nationality representative survey of US adults showed that 66% of individuals with 

current GAD had at least one co-morbid disorder (Wittchen et al; 1994). Patients 

with GAD and co-morbid depression have a more severe and prolonged course of 

illness and greater overall impairment (Tyrer et al., 2004). GAD is also common 

among patients with chronic physical ill health (Allgulander et al., 2010) and 

patients with medically unexplained chronic pain (Beesdo et al., 2009). Excessive 

worrying is known to worsen the outcome of cardiovascular diseases (Martens et 

al., 2010). GAD and worrying both have been found to be associated with 

increased blood pressure, hypertension and antihypertensive use, and there is 

also an association between fatal and non-fatal coronary heart disease with 

measures of worry, independent of depression (Tully et al., 2013). The prognosis 

is reasonable in community samples: a 22-year follow up study of individuals 

meeting criteria of GAD found that less than 20% of individuals had persistent 

GAD (Angst et al., 2008). However, a more prolonged and fluctuating course is 

suggested by various longitudinal studies in treatment-seeking patients: one 

study found that whilst approximately 60% of patients had recovered at some 

point over a period of 12 years, around one half of the recovered patients had 

relapsed within the same 12 years (Bruce et al., 2005). A sizeable proportion of 

patients do not respond to multiple pharmacological managements and 

psychological treatments recommended for the treatment of GAD. There is still 

uncertainty about the relative efficacy of combining psychotherapy and 

pharmacotherapy (Bandelow et al., 2007). Alternative treatments like relaxation 

training, hydrotherapy, yoga-based interventions, lavender oil treatments and 
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multi faith spiritual based interventions have been found useful in isolated 

studies, but their relative efficacy in treating GAD remains uncertain. 

1.2 Definitions of treatment resistance 

1.21 Treatment resistant depression (TRD) 

TRD has been defined in various ways - at least 10 different definitions have been 

proposed (Berlim et al., 2007) – but the proposed definitions of TRD have not 

been systematically examined for their reliability and predictive utility (Souery et 

al., 1999). Early definitions were based on dosage, duration and number of 

treatment failures, but there were no common features (Souery et al., 2013). The 

first pragmatic approach (nearest to the currently most widely accepted 

description) was proposed by Montgomery (1991), which led to the emergence of 

more structured and practical definitions of TRD, and subsequent ‘staging’ 

models (Souery et al., 2013) intended to clarify the concept and nature of TRD. 

A recent systematic review (Ruhe et al., 2012) found a description of five staging 

models from among 950 retrieved articles for TRD. These include the 

Antidepressant History Form (ATHF, Sackheim at al.,1990; revised by Oquendo et 

al., 1999), the Thase and Rush model (1997), the European Staging Model 

(Souery et al., 1999), the Massachusetts General Hospital Staging Model (MGH-S, 

Fava,2003) and the Maudsley Staging Model (MSM, Fekadu et al., 2009). The use 

of staging models allows the characterization of patients in a systematic way, 

which may improve the homogeneity of future treatment studies in TRD 

(Schosser et al., 2012). A definition proposed by the European Medicines Agency 

states that ‘treatment resistant depression’ is considered to be present when 

treatment with at least two different antidepressant agents prescribed in 

adequate dosages for adequate duration and with adequate affirmation of 

treatment adherence is associated with a lack of clinically meaningful 



Chapter 1 

18 

improvement. This definition is mainly intended to be used within randomized 

clinical trials, as a standard by which to characterize patients based on the 

number and type of previous treatments (Souery et al., 2013). It differs from 

previous versions produced by the same regulatory agency, where trials of two 

products from different pharmacological classes were requested (Souery et al., 

2013): and does not include augmentation approaches, as these are considered 

in partial responders (and not in non-responders) to previous treatment.  

1.22 Treatment Resistant Generalized Anxiety Disorder 

As compared to treatment resistant depression, treatment resistant anxiety 

disorders have no clear definitions.  According to Starcevic et al (2011) it is 

reasonable to assume that a GAD patient is resistant to pharmacotherapy if he or 

she has not responded to 4-6 weeks of treatment with an adequate course of 

SSRI, SNRI or imipramine administration in maximum recommended tolerated 

dose, where response is regarded as a 50% or greater improvement in symptoms. 

Treatment resistance is also related to lack of tolerability if the patient is unable 

to take the medications due to this (Starcevic et al., 2011). There is no consensus 

on the number and characteristics of interventions needed to constitute an 

adequate treatment trial (Pollack et al, 2008). In addition, the concept of 

‘recovery’ in anxiety disorders is a bit different to that in depression, where the 

absence of anxiety may not mean that patient has recovered (Nemeroff et al., 

2002): for example, a patient with phobia may not have any anxiety if he or she 

avoids the phobic situation. Furthermore, anxiety may be a normal response to 

some stressful situation and not necessarily pathological (Bystritsky A., 2006). 

The recovery and remission assessment in anxiety disorders should therefore be 

multidimensional and must include functional parameters (Bystritsky, 2006). It is 

suggested (Bystritsky, 2006) that different criteria may need to be applied for 

anxiety disorders, which focus on the restoration or near restoration of 

functional status of the patient. 
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1.3 Considerations on treatment resistance 

Depression: An important consideration before making a diagnosis of TRD is so-

called ‘pseudo-resistance’. There are several causes of pseudo-resistance, which 

include inadequate dosing and/or duration of treatment, non-compliance, and 

the presence of atypical pharmacokinetic dispositions, which reduce 

effectiveness and can lead to misdiagnosis of the primary disorder (Souery at al., 

2006). In an influential review (Parker et al., 2005) six ‘paradigm errors’ were 

identified (Figure 1.1, page 41) which can lead to the mislabelling of patients as 

‘treatment resistant’ when in fact they were inadequately diagnosed and treated: 

about 82% of 164 patients in this study were diagnosed with some degree of 

treatment resistance. A variety of medical conditions and medications can cause 

or exacerbate depression (Loosen et al., 2008, Rouchell et al., 1996). It has been 

argued that many patients who are considered to have a diagnosis of TRD are 

actually ‘pseudo resistant’ (Sackeim et al., 2001). The potential presence of co-

morbid substance misuse or personality disorder also needs to be considered 

before describing a patient as ‘treatment resistant’, and psychosocial stressors 

need to be taken into account when assessing treatment outcome in depressed 

patients (Souery et al., 2006). Furthermore, the effectiveness of various treatment 

strategies is somewhat dependent on the diagnosis of various sub-types of 

depression, such as bipolar depression, unipolar depression and psychotic 

depression (Kornstein et al., 2001; Sackeim et al., 2001).  

Anxiety disorders: AS with TRD, the anxiety disorders can be classed as truly 

treatment resistant or pseudo-resistant (Roy-Byrne, 2015). Factors of pseudo-

resistance include: not having received sufficient treatment which could be due 

to misdiagnosis, insufficient dose of medication, insufficient psychotherapy 

delivery, the patient being non-concordant with prescribed medications or not 

engaging in psychotherapy, substance misuse disorder, complicating medical 

conditions, and other factors which may facilitate anxiety and worsen the course 
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of illness (e.g. overuse of caffeine, sleep deprivation, and interpersonal or 

familial conflicts) (Roy-Bryne,2015). Several studies have revealed the low use of 

evidence-based anxiety treatments in primary and secondary care (Goisman et al., 

1999, Young et al., 2001). Environmental stressors have also been found to be 

associated with inadequate or incomplete response in anxiety (Roy-Byrne, 2003), 

as are substance misuse disorders (Crippa et al, 2009). A low proportion of 

patients with an anxiety disorder that is co-morbid with a physical illness achieve 

remission criteria (Campbell-Sills et al, 2013). These factors need to be 

ascertained and addressed before true treatment resistance can be considered 

present.  

1.4 Prediction of ‘treatment resistance’ 

Depression: The European multi-centre collaborative project ‘Patterns of 

treatment resistance and switching strategies in affective disorder’ has examined 

the methodological issues, operational criteria, genetic variables and clinical 

characteristics associated with TRD in a large sample of patients with major 

depressive disorder (MDD), for whom resistant or non-resistant ‘status’ could be 

assigned, based on data collected on the outcome of antidepressant treatments 

received during the last MDD episode (Schosser et al., 2012). Factors associated 

with treatment resistance were identified through a Cox logistic regression 

model, the clinically significant factors (p-value <0.05) being shown below (Table 

1.1, page- 43) Four out of these eleven variables (namely, co-morbid anxiety 

disorder, current suicidal risk, melancholic features, and non-response to first 

antidepressant lifetime) emerged as being independently associated with the 

status of TRD (Schosser et al., 2012). 

These findings provide support for the view that bipolarity is the best predictor 

of psychosis in the course of mood disorder, and that non-psychotic mood 

episodes in psychotic mood disorder patients may have a distinctive symptom 
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profile and a different response to treatment (Schosser et al., 2012).  Thus, the 

possible factors associated with treatment resistance include: 

1. Co-morbid anxiety disorder. The two coexisting conditions affect the course of 

illness in terms of increased rates of relapse, recurrence, chronicity and 

treatment response. 

2. Substance misuse. Acute and chronic use of substances may worsen 

depressive symptoms, affect compliance and contribute to treatment resistance 

(Kornstein et al., 2001). In ‘dual diagnosis’ patients either the substance abuse or 

the depression or both may be refractory to treatment (Nunes et al., 1996). 

3. Personality disorders. 

4. Other psychiatric disorders. 

5. Associated medical conditions: For example, hypothyroidism, cancer, pain, HIV, 

diabetes, and cardiac disease may contribute to treatment resistance; and certain 

conditions like chronic fatigue syndrome, ‘fibromyalgia’ and irritable bowel 

syndrome are associated with depressive symptoms. 

6. Medications. Certain medications like glucocorticoids are closely associated 

with depression and mania; several others - like antihypertensive drugs - may 

potentially affect the management of TRD. 

7. Illness severity. Patients with severe illness are more likely to develop 

treatment resistance. 

8. Chronicity. Longer duration of symptoms in a given episode is associated with 

a lower likelihood of response. 

There is also evidence that some genetic factors may predict response in 

depression: for example, dopamine transporter VNTR polymorphism, with 

homozygous carriers of the DAT1 10 repeat allele (10/10) and heterozygous 
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allele (9/10) showing rapid responses to all groups of medications than in 

homozygous 9/9 carriers (Kirchheiner et al., 2007). 

Anxiety disorders: Factors identified from an analysis of predictors for response 

and non-response in anxiety disorders are related to severity of illness, co-

morbidity, the presence of personality disorder, and non-compliance with 

treatment (Pollack et al, 2003). Some clinical predictors have been shown to 

affect response to various medications e.g. duration of anxiety symptoms (for 

venlafaxine or the SSRI fluoxetine; Perugi et al., 2002), presence of comorbid 

dysthymia (for venlafaxine; Perugi et al., 2002), or history of depression and 

panic disorder (Pollack et al., 2003). The severity of psychosocial impairment 

(Rodriguez et al., 2006) and lower baseline symptoms in case of escitalopram 

(Stein et al., 2005) have also been found to be associated with a lower treatment 

response.  

1.5 Genetic factors: Treatment resistant depression and anxiety 

disorders  

Several genetic factors are linked to the aetiology of MDD. Studies in 

monozygotic and dizygotic twins have shown at least 37% ‘heritability’ (Sullivan 

et al., 2000), and the contribution of genetic factors to antidepressant response 

has been estimated to be 50% or greater (Maier & Zobel., 2008). The clinical 

outcome of treatment response is affected by a large number of genes which 

influence pharmacokinetic and pharmacodynamic parameters and this may 

explain the suggestion that genetic factors may explain up to 50% of the variance 

in treatment response (see Kasper & Montgomery., 2013 for an overview). 

However the contribution of single genes towards the variance in antidepressant 

response is estimated to be very low (Serretti et al., 2011). Genes which appear 

to have a potential association with TRD seem to be genes influencing SLC6A4, 
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5-HTR1A, COMT, brain derived neurotrophic factor (BDNF) and CREB1 (Kasper & 

Montgomery., 2013). 

The European multi-centre collaborative group investigated SNPs of the gene for 

catechol-O-methyl transferase (COMT) and found single marker associations of 

the rs4680, rs165599, rs6289, rs4633, rs4818, and rs4680 haplotypes with 

MDD (Schosser et al., 2012). A previous study had indicated a single marker 

association with better response to antidepressant treatment for rs2075507 and 

haplotypes of rs4633, rs4818 and rs4680 (Kocabas et al., 2010).   

BDNF is important in the development and normal functioning of the central 

nervous system. Serum BDNF is reduced in depressed patients, and can be 

elevated by antidepressant treatment (Brunoni et al., 2008; Sen et al., 2003). It 

has been suggested that SNPs for BDNF may play a role in antidepressant 

treatment response phenotypes in patients with MDD (Kocabas et al., 2011). In 

addition, the polymorphism of 1019C/G of 5-HTR1A and rs7997012 for the 5-

HTR
2A

 receptor has been found to be associated with TRD (Noro et al., 2010): and 

for the CREB1 gene, the rs7569963 A allele and the rs2253206/rs7569963 AA 

haplotype both seem to have an association with TRD (Serretti et al., 2011). 

Some functional neuroimaging findings are shown to predict response in patients 

with anxiety disorders, emphasize the role of limbic system regions (amygdala 

and hippocampus) in anxiety, and identify mechanisms that might predict the 

response to treatment in anxiety disorders (Garner et al., 2009). In GAD, greater 

pre-treatment reactivity to threat cues (fear faces) in rostral anterior cingulate 

cortex and lesser activity in the amygdala both predicts response to venlafaxine 

treatment (Whalen et al., 2008).   
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1.6 Managing patients with TRD  

1.61 Pharmacological Interventions 

When  diagnosing and managing  ‘treatment resistance’, several variables need 

to be considered including potential misdiagnosis (pseudo-resistance), physical 

and psychiatric co-morbidity, criteria for describing treatment resistance, the 

number of adequate trials, and prevailing treatment guidelines. Accurate 

diagnosis of ‘treatment resistance’ is an important factor in the further 

management of the condition, as many patients who are ‘diagnosed’ with TRD 

are found to have ‘pseudo-resistance’ and could be more effectively treated if 

other variables are addressed. Treatment options can be broadly grouped into 

pharmacological interventions, including the optimisation of antidepressant 

treatment, switching between antidepressants, and augmentation with other 

agents; and non-pharmacological treatments, including ECT and other ‘physical’ 

treatments (such as repetitive transcranial magnetic stimulation, deep brain 

stimulation, vagus nerve stimulation, and transcranial direct current stimulation), 

and psychological interventions such as cognitive behavioural therapy and 

mindfulness-based cognitive therapy. 

Increasing the dosage of antidepressant medication if the patient has not 

responded remains the most common approach, even though randomised 

controlled trials have failed to show consistent benefits (Schweitzer et al., 2001, 

Licht et al., 2002). A randomized but open study with paroxetine did not find any 

extra benefit from raising its dose in previous non-responders (Ruhe et al., 2009). 

By contrast, increasing the dosage may prove to be unhelpful as it may delay 

recognition of the early stages of resistant depression, carry an increased risk of 

dose-related adverse effects and also increase the incidence and burden of 

discontinuation symptoms when the medication is eventually stopped (Kasper & 

Montgomery, 2013). There may be a possible exception in case of patients who 
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are ‘fast metabolizers’ of prescribed medication, who may need a higher dose to 

achieve the same treatment effect (Kasper & Montgomery, 2013). Switching to a 

different class of antidepressant seems to be a logical option though again there 

is little strong evidence in favour of this approach. The findings from the 

European collaborative project showed no benefit from switching to a different 

class of medication (Schosser et al., 2012), but several other investigations, 

including the meta-analysis of four randomized trials involving 1496 patients 

reported by Papakostas et al., 2008, showed more remission in patients who had 

switched to a different class (28% versus 24%).  
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1.62 Augmentation and Combination Strategies 

This approach includes: 

1. Augmentation with drugs other than antipsychotics or antidepressants 

2. Augmentation with antipsychotics 

3. Combination with other antidepressants 

Augmentation with drugs other than antipsychotics or antidepressants 

Augmentation with psychotropic agents that are not normally indicated for 

depression remains one of the major strategies to manage TRD, and this 

approach is usually recommended when there is partial response to a given 

treatment (Shelton et al., 2010). The augmentation agents used include lithium, 

triiodothyronine (T3), buspirone, modafinil, methylphenidate, pindolol, Omega 

fatty acids, folic acid and some anti-convulsant drugs. Among all these 

augmentation agents, lithium seems to be the best evidenced augmentation 

therapy, whereas all other strategies are less well supported by data from RCTs 

(Bauer et al., 2014). 

Lithium is one of the oldest agents, and has been extensively in patients with a 

diagnosis of mood disorder. A meta-analysis of placebo-controlled trials to 

investigate the efficacy of lithium augmentation of conventional antidepressants 

found that in terms of efficacy, lithium augmentation was the first choice 

treatment procedure for depressed patients who had not responded to 

antidepressant monotherapy (Bauer et al., 1999). In the phase III of the United 

States STAR*D trial, lithium and T3 were both effective in the treatment resistant 

population and could be used as first line augmentation agents (Nierenberg AA 

et al., 2006). In two separate meta-analysis to determine the efficacy of lithium in 

accelerating and in augmenting clinical response in patients with depression, 

there was firm evidence for lithium as an effective augmentation strategy in 

patients with depressive disorders, but the evidence was only moderate in terms 
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of its ability to accelerate the response to antidepressants (Crossley et al., 2007). 

It normally becomes effective within 2 weeks of starting treatment at doses 

between 600-900 mg/day corresponding to the serum levels of typically greater 

than 0.5mEq/l (Chang et al., 2013).  

Thyroid hormone: Thyroid hormones are essential for normal development of 

the brain and there is a close relationship between thyroid hormone metabolism 

and mood disorders (Bauer et al, 2008; Whybrow & Bauer., 2005). Clinical studies 

suggest that thyroid hormones can modulate the expression of unipolar as well 

as bipolar disorder when used in conjunction with psychotropic agents 

(Haussmann & Bauer, 2013). The addition of a moderate dose of l-thyroxine may 

be a successful augmentation strategy in female depressed patients in whom the 

effect of a serotonergic antidepressant may be unsatisfactory despite the lack of 

disturbance of the thyroid axis (Lojko et al., 2007). Augmentation with high dose 

T4 proved to be beneficial in patients with TRD (Rudas et al., 1999; Bauer et al., 

1998, 2005) but triiodothyronine appears superior to thyroxine in TRD (Joffe et 

al., 1990). Many patients who respond to adjunctive treatment with thyroid 

hormones have normal serum thyroid levels and there is no evidence of 

peripheral thyroid disease (Haussmann & Bauer 2013). The STAR *D trial found 

that augmentation with T3 (25%) was more effective than lithium augmentation 

(16%) for remission rates with TRD (Nierenberg et al., 2006). Patients with 

refractory mood disorders seem to tolerate high doses of L-T4 rather well, with 

few manifestations of induced hypothyroxinaemia in long term follow-up studies 

(Bauer et al., 1998, 2004; Ricken et al., 2012). However due to limited evidence 

from controlled data and potential hazards, treatment with supraphysiological 

doses of L-T4 (200-400 mcg/day) should be reserved for patients with refractory 

mood disorders (Haussmann & Bauer, 2013). 

Anticonvulsants: Various anticonvulsants are being used to treat patients with 

bipolar disorders and TRD (Ivkovic et al., 2009; Barbee et al., 2011). 
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Anticonvulsants which have been studied include lamotrigine, carbamazepine 

and valproic acid. Lamotrigine may not be just useful as an augmentation agent 

for antidepressants in TRD but may also accelerate the response of 

antidepressant medications (Ivkovic et al., 2009). Other trials suggest similar 

results but there is only a limited evidence to recommend the use of Lamotrigine 

as an augmenting agent in TRD (Haussmann & Bauer, 2013). The efficacy of 

carbamazepine in augmenting antidepressant therapy is limited (Haussmann & 

Bauer, 2013). Valproic acid has been found effective in patients with unipolar 

depression in some studies (Davis et al., 1996; Fang et al., 2011) and has been 

regarded as an effective treatment of MDD (Vigo & Baldessarini., 2009) but there 

is a need for large placebo-controlled trials to evaluate the potential of using 

valproic acid as an augmenting agent (Haussmann & Bauer, 2013). 

Buspirone: Buspirone is an anxiolytic agent, being a partial agonist at the 

postsynaptic 5HT1A receptor. It partially blocks the 5HT1A receptor and 

therefore may accelerate or augment the effects of SSRIs (Blier et al., 2003). Fang 

et al (2011) reported a 32.6% remission rate for buspirone augmentation of 

paroxetine (at 20 mg/day) in a Chinese population with TRD, this response being 

similar to the effectiveness of augmentation with risperidone, valproate, 

trazodone and thyroid hormones. In a prospective study (Joffe & Schuller, 1993) 

buspirone found to be a useful augmentation strategy when used in conjunction 

with SSRI medication for treating refractory depression, with a 68% response rate. 

A subsequent double blind study found buspirone to be more efficacious than 

placebo in severely depressed patients resistant to SSRI medications (Appleberg 

et al., 2001), although this was not the case in another study (Landen et al., 

1998). 

Psychostimulants: Dextroamphetamine and  methylphenidate have a significant 

effect on facilitating  dopaminergic and noradrenergic neurotransmission and 

have been examined as augmentation agents for antidepressants including TCA, 
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MAOI, SSRI and SNRI in the treatment of refractory depression(Fawcett et al., 

1991; Feighner et al., 1985; Lin et al., 1989; Bauer et al., 2002; Wharton et al., 

1971). The potential for abuse is a cause of concern and a relatively short half-

life is an important drawback to the use of psychostimulants (Bourin et al., 1995). 

A review of the use of psychostimulants for treating depression (Orr & Taylor, 

2007) reported that they may be useful as an adjunct to antidepressants in 

treating refractory depression, particularly when an immediate action is required 

and there are less concerns about tolerability and dependence. A recent 

uncontrolled trial (Parker et al., 2010) indicates that psychostimulants may be 

efficacious in patients with melancholic and bipolar depression who had not 

responded to orthodox antidepressant drugs. 

Modafinil: This is another psychostimulant which has been examined as an 

adjunctive treatment in depressive disorders. An open-label study (Rasmussen et 

al., 2005) of modafanil as an augmentation to on-going antidepressant therapy in 

patients with partial response and suffering from hypersomnia found that 

augmentation resulted in a remission rate of 43%. A small double-blind study 

found that modafanil significantly improved daytime wakefulness and fatigue 

when compared to placebo at week 1 but not at the study end-point (DeBattista 

et al., 2003). A controlled trial reported by Fava et al (2007) found modafanil to 

be an effective augmentation in severely depressed patients, but a double-blind 

placebo-controlled trial reported by Dunlop et al (2007) did not find any 

beneficial effects of modafanil on depressive symptoms. A more recent study 

(Abolfazli et al., 2011) found that augmentation therapy (modafanil and 

fluoxetine) was superior to placebo for treating the depressive symptoms. 

Further examination of modafinil in well-designed trials is needed before it could 

be regarded as an effective augmentation agent (Carvalho et al., 2007). 

Dopaminergic agents: Specific symptoms of major depressive disorder are 

associated with perturbations (increase or decrease) of specific neurotransmitters 
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(Nutt, 2008). Dopamine has a major role in the pathophysiology of depression, 

and affective disorders tend to be associated with an overall decrease in 

dopaminergic function (Pitchot et al., 2008). Some antidepressants (for example, 

venlafaxine and bupropion) inhibit pre-synaptic dopamine uptake (Lemke, 2006), 

and reduced turnover of dopamine has been reported in patients with severe 

depression (Roy et al., 1992). Controlled and uncontrolled trials have examined 

the antidepressant properties of bromocriptine. A limited response was shown in 

an uncontrolled pilot study in depressed patients (Colonna et al., 1979), and 

similar results were reported in other studies (Bouras & Bridges., 1982; Theohar 

et al., 1982). However the mixed D1/D2 dopamine agonist pergolide has been 

reported to be a useful augmenting agent in patients with treatment resistant 

and bipolar depression (Bouckoms & Mangini., 1993); and amantadine was found 

to be a satisfactory augmenting agent for refractory depression in open-label 

studies (Stryjer et al., 2003; Rogoz et al., 2004). The D2/D3 agonists 

pramipexole and ropinirole have been examined as augmentation agents in 

patients with treatment-resistant depression with encouraging results (Sporn et 

al., 2000; Lattanzi et al., 2002). There is a need forwell-designed double blind, 

randomized, placebo-controlled trials to test the effectiveness of various 

dopaminergic agents for augmentation in TRD to firmly 

S –Adenylyl methionine (SAMe): A double blind, controlled trial suggested some 

benefit of using SAMe as an anti-depressive augmentation, although there was no 

significant usefulness in amelioration in depressive symptoms (Papakostas et al., 

2010). 

Omega-3 polyunsaturated fatty acids: Clinical trials have suggested benefits for 

using omega-3 fatty acids as an augmentation agent with antidepressants as 

compared to placebo (Nemets et al., 2002; Peet & Horrobin., 2002). However, 

Lesperance et al (2011) found that its superiority over placebo was inconsistent 

and limited. A meta-analysis of randomized placebo controlled trials (Bloch & 
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Hannestad., 2011) questioned the positive results reported in some trials, and 

suggested that reported data were subject to publication bias.  

Role of antipsychotics in TRD: It is not uncommon to employ atypical 

antipsychotics in the treatment of depressed patients, as there is substantial 

evidence in favour of combination therapy of antidepressants and second-

generation antipsychotics (SGAs) (Kasper & Akimova., 2013). A meta-analysis of 

16 studies reported by Nelson & Papakostas (2009) found a statistically 

significant advantage for augmentation of SSRI and SNRI antidepressants with 

SGAs, measured in terms of both response (reduction in MADRS scores below 50% 

of baseline scores) and remission (typically a MADRS total score below 11). The 

efficacy of quetiapine as an augmentation agent with SSRI/SNRI has been shown 

repeatedly (McIntyre et al., 2007, 2009; Konstantinidis et al., 2012; Leibowitz et 

al., 2010). The usage of quetiapine as an augmentation of ongoing 

antidepressant treatment, in case of a partial response to antidepressants, has 

been approved within Europe (European Medicines Agency, 2011). In the United 

States, the SGA aripiprazole is indicated as an adjunctive treatment of MDD, as is 

the SGA olanzapine in combination with fluoxetine for TRD (Kasper & Akimova, 

2013). It is not yet clear when augmentation with SGA should be used in the 

treatment sequence (Kasper & Akimova, 2013). 

Combination with other antidepressants: Combination of antidepressants is 

increasingly used to treat treatment resistant depression (Stahl, 2008; Fava et al., 

2006). The rationale for combination is based on a simple notion that combining 

drugs with differing effects on multiple monoamines may increase 

antidepressant efficacy. On most occasions, the second antidepressant is only 

added when the patient tolerates the first antidepressant and there has been a 

partial but not complete) to it (Stahl, 2008; Fava et al., 2006). When used in 

combination with fluoxetine, venlafaxine or bupropion, combination with 

mirtazapine doubled the remission rate as opposed to fluoxetine monotherapy 
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(Stahl, 2010). NICE guidelines recommend adding mianserin or mirtazapine to an 

SSRI in patients with treatment resistant depression. However there is still only 

limited evidence on the merits of most widely used combinations, and 

alternatives with more established efficacy are available (Thase, 2013) 

1.63 Non pharmacological Interventions 

Electroconvulsive therapy (ECT): This is commonly used as a treatment for 

severe depression (Sackheim et al., 2000) due to its quick onset of effect 

(Lisanby., 2007). It has been found as more effective than placebo, simulated 

ECT, or antidepressants in many reviews although the long term effectiveness of 

ECT is uncertain (Barbui et al., 2007). Bilateral ECT appears more effective than 

unilateral, and high dose therapy is more effective than low dose therapy (Barbui 

et al., 2007). NICE recommends that ECT is used only to achieve a rapid 

improvement in severe symptoms of depression after an adequate trial of other 

treatment options has proven ineffective, and/or when the condition is 

considered to be potentially life-threatening, in individuals with a severe 

depressive illness. ECT is regarded as a safe treatment and the risks are limited 

to common anaesthesia risks (mortality 1:50000) (Schlapfer & Kayser,2013): 

however it has acute side effects like transient anterograde amnesia, cardiac and 

pulmonary complications, headache (20-40%), muscle pains, nausea (33%), post-

ictal delirium (1-2 %), neurological problems (such as aphasia, agnosia and 

apraxia), and prolonged seizures. Retrograde amnesic defects represent the main 

long-term side effect (Schlapfer & Kayser., 2013). 

Repetitive transcranial magnetic stimulation (rTMS): rTMS is a non-invasive 

method of brain stimulation used in the treatment of drug-resistant major 

depressive disorder and is approved for use in moderate TRD by the US Food and 

Drug Administration (O’Reardon et al., 2007). However, several placebo-

controlled studies on repetitive transcranial magnetic stimulation have found 
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only a moderate antidepressant effect (Schlapfer and Kayser., 2013). A recent 

meta-analysis of randomized controlled trials comparing the efficacy and 

acceptability of high frequency repetitive rTMS and eECT for treating major 

depression concluded that ECT was more effective, although there was no 

difference in terms of dropout rates (Berlim et al., 2013). However it does not 

affect cognitive function adversely (Janicak et al., 2008) and is generally regarded 

as a safe treatment. 

Vagus nerve stimulation (VNS): This invasive treatment involves the stimulation 

of the left vagus nerve with two electrodes at the cervical region, the electrodes 

being connected with an implanted generator. A  recent trial involving highly 

treatment –resistant patients, reported that the rate of response with VNS at 12 

months was twice better than what is anticipated with treatment as usual 

(Christmas et al., 2013). VNS is an FDA-approved treatment for therapy resistant 

or recurrent unipolar and bipolar depression, and is used within Europe in for 

chronic or recurrent TRD in patients unable or unwilling to try pharmacotherapy 

(Schlapfer and Kayser, 2013). 

Deep brain stimulation (DBS): is a refined alternative to ablative neurosurgical 

interventions (Schlapfer & Lieb., 2005). Unipolar and bipolar depressions are the 

main indications for DBS but currently its application is only possible in research 

studies (Schlapfer and Kayser., 2013). 

Magnetic seizure therapy (MST): is a further development of repetitive 

transcranial magnetic stimulation but is currently only applied in clinical studies 

for unipolar and bipolar depression in four centres worldwide (Schlapfer and 

Kayser, 2013). 

Psychotherapy in TRD: Patients who have not responded to one or two trials of 

antidepressant medication have a 30-50% chance of responding to a focused 

psychotherapy (Schlapfer and Kayser. 2013). The best studied and developed 
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focused psychotherapies include Beck’s cognitive therapy (Beck et al., 1979), IPT 

(interpersonal therapy) (Klerman et al., 1984), and subsequently developed CBT. 

Several meta-analyses demonstrate that focused psychotherapy interventions are 

efficacious when they are compared to waiting list or minimal contact control 

conditions, and response and remission rates are generally comparable to those 

with antidepressant drugs (Cuijpers et al., 2010, 2011; Parikh et al., 2009 ). 

Other studies (DeRubeis et al., 2005, 2006) and a meta-analysis (Driessen et al., 

2010) suggest that pre-treatment severity does not seem to moderate the 

efficacy of psychological treatment. Combined psychotherapy and antidepressant 

treatment may be superior to psychotherapy alone in patients with severe rather 

than mild depression (Thase et al., 1996). Several meta-analyses of RCTs have 

confirmed the superiority of combined treatment over pharmacotherapy alone 

(Cuijpers et al 2009). In the STAR *D study, patients randomized to alternative 

medication strategies did as well as patients who had CT (cognitive therapy) 

(Thase et al., 2007); as an adjunctive strategy, the patient group that received 

adjunctive pharmacotherapy (either buspirone or bupropion added to citalopram) 

showed more a rapid onset of action than the CBT group, although the overall 

outcomes were comparable. Other forms of psychological intervention, including 

mindfulness based cognitive therapy (MBCT) (Elisendrath et al., 2011), dialectical 

behaviour therapy (DBT) (Harley et al., 2008) and psychodynamic psychotherapy 

(Luten & Blatt., 2012) have also been recommended for patients with TRD. 

1.7 Further treatment approaches in treatment resistant GAD 

Multiple factors - including incorrect diagnosis, inappropriate ‘treatment’, 

insufficient dosage of medication, insufficient psychotherapy delivery, patient 

non-concordance with medications, non—engagement in psychotherapy, co-

morbid substance misuse disorder, and presence of a complicating medical 

condition all contributing to ‘pseudo-resistance’) need to be carefully considered 
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and addressed before diagnosing treatment resistant GAD. A correct diagnosis of 

the type of anxiety disorder and psychiatric comorbidities is important in 

deciding the evidence based right treatment. Recent guidelines (Baldwin et al., 

2014) suggest a scheme for identifying a possible anxiety disorder (Figure 1.2, 

page 42). Adherence to prescribed treatment may be enhanced by providing 

relevant information about the treatment (Baldwin et al., 2014).  

Treatment options for treatment resistant GAD can be divided into 

pharmacological approaches, which include optimizing the dose and duration of 

treatment, switching to some other evidence based treatment, and augmentation 

with another psychotropic medication; and switching to or combining with a 

psychological treatment. 

SSRIs are recommended as the first line of treatment for GAD and are usually 

tolerated reasonably, although side effects like restlessness, headache and 

insomnia in the initial weeks of treatment, and sexual dysfunction over the 

longer term may affect compliance. SNRIs and pregabalin are considered to be 

alternative initial treatments (Baldwin et al., 2014).  If there is no response to the 

initial treatment, an increase of dosage is an option although randomised 

controlled trials typically find little benefit in response after increasing the dose, 

except for pregabalin. Daily paroxetine dosages of 20 mg and 40 mg have 

similar efficacy when compared to placebo (Rickels et al., 2003). The optimal 

dose in acute treatment of GAD appears to be 10 mg and not 20 mg (Baldwin et 

al., 2006). The efficacy of quetiapine at a daily dosage of 300 mg is less certain 

than the lower 150 mg daily dosage (Baldwin and Waldman. 2009). However a 

post hoc analysis of pooled studies for pregabalin suggests that higher doses 

(250-400 mg) are more effective than a 150 mg dosage (Bech, 2007).  

Another option is simply to continue with treatment in the expectation that 

response will follow. The proportion of responding patients does increase with 

time (Baldwin et al., 2011), but post hoc analyses of randomized controlled trials 
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with duloxetine (Pollack et al., 2008), escitalopram (Baldwin et al., 2009), and 

alprazolam, pregabalin and venlafaxine (Baldwin et al., 2011) indicate that a 

treatment response is most likely if an onset of effect is observed within 4 weeks 

of starting treatment. Recent BAP guidelines on anxiety disorders(Baldwin et al., 

2014) recommend that treatment periods of up to twelve weeks may be needed 

to assess efficacy, but also recognise that an absence of clinical benefit within 

four weeks warns that a response to unchanged treatment is unlikely. 

Switch to another evidence based pharmacological treatment is another option 

(Baldwin et al., 2014); as is switching to an alternative form of treatment (i.e. 

from pharmacological to psychological or vice versa) (National Institute of clinical 

excellence. 2011). Second-line pharmacological treatments, which are commonly 

used include SNRI, the tricyclic antidepressant imipramine, pregabalin, 

benzodiazepine, buspirone, agomelatine and low dose antipsychotics (Baldwin et 

al., 2012). 

Buspirone is a partial agonist of the 5-HT
1A

 receptor and seems to be effective in 

short-term treatment of patients with GAD (Chessick et al., 2006). It is advisable 

to consider use of buspirone before prescribing a benzodiazepine anxiolytic as 

there are unfavourable reports for patients previously been exposed to 

benzodiazepines. It may be useful in patients with co-morbid alcohol 

dependence (where benzodiazepines are best avoided) (Tyrer et al., 2006) and as 

an augmentation of SSRI in patients with GAD (Coplan et al., 1993) and those 

who are troubled by sexual dysfunction associated with SSRIs (Baldwin and Foong 

et al., 2013). 

Pregabalin is similar to GABA structurally but exerts its effects by diminishing 

the effects of excitatory neurotransmitters such as glutamate (Baldwin et al., 

2007). Pregabalin is licensed for the treatment of GAD and is efficacious as a 

second-line approach in patients who have made only a limited response to SSRI 

or SNRI treatment (Rickels et al., 2012). 
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Atypical antipsychotic agents may be used either on their own (monotherapy) 

or as an augmentation treatment for GAD however the adverse event profile and 

risks associated with their long-term use restrict their use to patients who have 

not responded to SSRI or SNRI. Quetiapine is superior to placebo in terms of 

improving the response and remission rates (Lalonde et al., 2011; Depping et 

al .,2010), and small studies suggest that olanzapine and risperidone can 

enhance the efficacy of SSRI treatment (Brawman-Mintzer et al., 2005; Pollack et 

al., 2006), although there is only a limited evidence for quetiapine augmentation 

(Baldwin and Waldman, 2009; Katzman et al. 2008; Simon et al., 2008). 

Agomelatine is a 5HT
2C

 antagonist and MT
1

 and MT
2

 receptors agonist 

(Melatonergic) and has been found effective in acute and continuation treatment 

in patients with GAD. A recent review suggests that agomelatine could be used 

as a second- or third-line treatment either as monotherapy or as augmentation 

treatment (Levitan et al., 2012). 

Other drugs. Ondansetron a 5-HT3 antagonist was found to be more effective 

than placebo in reducing the anxiety symptoms in a double-blind study (Freeman 

et al., 1997), but this finding has not been replicated.  

Memantine is non-competitive NMDA receptor antagonist and partially blocks 

the NMDA glutamate channel. In a small open-label trial, the mean HAMA 

(Hamilton anxiety rating scale) score reduced by 22.4% in GAD patients   taking  

memantine 10 mg a day  at the end of twelve weeks  (Feusner et al., 2009). 

Psychological treatments: Pharmacological and psychological treatments when 

given on their own have similar overall efficacy (Bandelow et al., 2007; National 

Institute for Health and Clinical Excellence, 2011). CBT and applied relaxation are 

found to be better than other psychological interventions in GAD (National 

Institute for Health and Clinical Excellence, 2011). Psychological treatments are 

often recommended for treatment of GAD but there is uncertainty about the 
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efficacy of combining psychotherapy and pharmacotherapy (Bandelow et al., 

2007). The combination of CBT and pharmacotherapy is reserved for patients 

who have not responded to initial treatment (Baldwin et al., 2014). 

Alternative treatments. Multi-faith spirituality based intervention (Koszycki et al., 

2010), Matricaria recutita extract (chamomile) (Amsterdam et al., 2009), ‘Silexa’ 

lavender oil preparation (Woelk and Schlaefke ., 2010), ‘relaxing room therapy’ 

(Sherman et al., 2010), a yoga-based breathing programme (Katzman et al., 

2012), and ‘balneotherapy’ (hydrotherapy with message) (Dubois et al., 2010) 

have all been found helpful in preliminary studies but further inverstigations are 

needed.  

Referral to the tertiary specialist centre is recommended for patients that have 

proved resistant to two evidence-based approaches (Baldwin et al., 2014).  

1.8 Summary 

Generalized anxiety disorder and depression are debilitating and common 

illnesses, which typically run a chronic or episodic course.  Many interventions - 

both psychological and pharmacological - have been used to treat these 

conditions, but a large proportion of patients either do not respond to first- and 

second- line approaches, or are troubled by various side effects of medications 

which can limit the treatment options: and then the patients can be described as 

being ‘treatment resistant’. It is important to rule out factors like misdiagnosis, 

inappropriate  treatment, suboptimal treatment and non-concordance (constitute 

‘pseudo-resistance’) before labelling the illness as being treatment resistant.  

Alcohol and substance misuse disorder, personality disorder, and the presence of 

psychosocial stressors also to be considered. There are several factors which are 

found to be associated with treatment resistance including, substance misuse, 
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personality disorders, some medical conditions, certain medications, chronicity 

of condition, illness severity and other psychiatric disorders. 

Many non-conventional methods other than currently available pharmacological 

and psychological treatments have been investigated, and often found to be 

beneficial, but more studies are needed before these novel approaches can be 

recommended. Minfulness-based cognitive therapy is known to be effective in 

patients with recurrent depressive disorder (Kuyken et al., 2015) but its 

effectiveness and acceptability in patients with highly recurrent depressive 

disorder (lifetime history of five or more depressive episodes) is uncertain: and 

this is the focus of the study described in Chapter Four. An intervention which 

has potential beneficial effects in patients with anxiety disorder is based on 

regular use of yogic breathing techniques, but more detailed studies are needed 

(Tiwari et al., 2012). These interventions seem attractive as there is potential for 

fewer side effects and they may be comparatively cost effective: and an 

investigation of the use of yogic breathing techniques is described in Chapters 5 

and 6. 
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Figure 1.1 - Paradigm errors identifying potential Antidepressant Treatment 

Failure.  

Data from Parker et al.2005 

  

Abbreviations: MAOI = monoamine oxidase inhibitor, SNRI = serotonin-norepinephrinc reuptake 

inhibitor, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.       

 

 

Paradigm Error Description Quantifying data 

Paradigm Error 1 Failure to diagnose and manage 

bipolar disorder 

> 30% of patients never diagnosed 
with or treated for bipolar disorder  

Paradigm Error 2 Failure to diagnose and manage 

psychotic depression 

5 patients (3%) incorrectly diagnosed 

with psychotic depression by 

referring physician 

Paradigm Error 3 Failure to diagnose and manage 

melancholic depression  

> 70% of patients misdiagnosed with 

non-melancholic depression by 

referring physician (46% satisfied 

criteria for DSM-IV melancholia; 28% 

for clinical melancholia). 77% of 

patients treated with an SSRI rather 

than a TCA, MAOI, or SNRI 

Paradigm Error 4 Diagnosing and/or managing a non-

melancholic condition as if it were 

melancholic depression 

54 patients misdiagnosed with 

melancholic depression. 93% 

experienced a I contributing 

psychosocial factor. Adequate 

psychotherapy (91%) and/or social 

support/interventions (59%) were 

not administered to address these 

factors 

Paradigm Error 5 Misdiagnosing secondary depression Comorbid psychiatric conditions (ie, 

anxiety, panic, social phobia, 

obsessive-compulsive behavior, and 

other personality functioning 

disorders) found to be inadequately 

diagnosed in patients 

Paradigm Error 6 Failing to identify organic 

determinants 

10% of patients assessed to have 

other medical conditions, such as 

dementia or stroke, which had not 

been considered as contributing to 

patient's depression 
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Figure 1.2: Taken from BAP guidelines for anxiety disorders 2014 (Baldwin et 

al., 2014) 
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Table 1.1 - Clinical factors associated with treatment resistant depression (TRD) 

(data from: Souery et al., 2007) and treatment resistance in bipolar 

depression (TRBD) (data from: Mendlewicz et al., 2010) in the European 

Multicentre Study performed by the GSRD.  

Clinical factors TRD 

(n = 702) 

 

TRBD 

(n = 261) 

Nonresponse to the first antidepressant received 

lifetime* 

p = 0.019  

Comorbid anxiety disorder* p < 0.01  

Comorbid panic disorder p < 0.01  

Social phobia p = 0.008 p = 0.02 

Current suicidal risk* p = 0.001 P = 0.02 

Melancholic features* p = 0.018 p = 0.01 

Severity of current episode p = 0.001 p = 0.01 

Number of hospitalizations > 1 p = 0.003  

Recurrent episodes vs. single episode p = 0.009  

Early age at onset (< 18 years) p = 0.009  

Personality disorder (DSM-IV criteria) p = 0.049   

(*) Statistically significant factors obtained for TRD in the second step Cox regression analysis as well 
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Chapter 2: Characteristics of patients referred 

to a regional tertiary service for mood and 

anxiety disorders 

2.1 Abstract 

Background. Despite the availability of a wide range of evidence-based 

pharmacological and psychological interventions for mood and anxiety disorders, 

many patients with these conditions do not respond to treatment given in 

primary or secondary care settings: in this situation referral to specialist tertiary 

care services for patients with affective disorders is recommended. 

Methods. A retrospective examination of the characteristics of all patients 

referred to a regional specialist tertiary referral service for mood and anxiety 

disorders over a period of five years. The examined characteristics including 

reasons for referral, waiting times, current symptoms, previous psychiatric 

history, psychiatric diagnosis, physical comorbidity, currently prescribed 

medication, and treatment recommendations. Patients were allocated into one of 

three broad groups: unipolar depressive disorders, bipolar disorder, and anxiety 

disorders: and each group was sub-typed into patients with or without comorbid 

disorders.  

Findings. The service received 177 new referrals over five years. There were  148 

patients within the three main groups: 57 (38.5%) males and 91(61.4%) females, 

with a mean age of 50.8 years (range 18-84 years). A minority (38.5%) were in 

paid employment, and 23 of those who were employed were health professionals 

(representing 15.5% of all patients). The most common reason for referral was 

non-response to treatment and the majority of patients were seen within 2-10 

weeks from the date of referral. Psychiatric comorbidity was most common in the 

groups with anxiety disorders or bipolar disorder, and cardiovascular and 
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endocrine disorders were the most common comorbid physical health conditions. 

Most patients (between 92-96% across all groups) had history of recurrent 

episodes of illness, this pattern being most common in the comorbid depression 

and anxiety group disorder group (96.8%). A history of hospital admission was 

most frequent in the bipolar group (46.2%). The most commonly prescribed 

medication classes, across all groups, were SSRIs, SNRIs and antipsychotics, and 

lithium was most commonly prescribed (74%) in the bipolar group. 

Recommendations for prescription of agomelatine, bupropion and MAOIs were 

infrequent. In the unipolar disorders group, a switch of antidepressant was 

recommended frequently (72.3 %) but recommendations for further psychological 

interventions patients were infrequent. In the bipolar group, the introduction of 

lithium was recommended in 27.7% of patients, anticonvulsants were either 

introduced (42.5%) or adjusted in dosage (44.4%), and antidepressants were 

either introduced or adjusted in 31.4%: antipsychotics and anxiolytics were 

recommended infrequently. There were fewer recommendations for new 

treatment interventions in the anxiety disorder group, the most common 

recommendation being the introduction of an antidepressant (11 of 29 patients) 

or an adjustment in its dosage (18 of 29 patients). Recommendations of 

medications for unlicensed applications were not infrequent (approximately 50 % 

in all groups). 

Limitations. Retrospective examination of notes recorded for other purposes; 

based on a single service; treatment recommendations may reflect the 

idiosyncratic preferences of the lead consultant. 

Conclusion. There is evidence that a significant minority of bipolar disorder 

patients has not undergone treatment with lithium in secondary care settings. 

Although the place of antidepressant treatment in bipolar patients is debated, 

prescriptions of antidepressants are often needed in secondary and tertiary care 

settings. A comparative examination of the patients for whom a recommendation 
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was made for the prescription of a medication in an unlicensed application is 

described in the subsequent chapter.  

2.2 Background 

Tertiary care services are specialised consultative health care for patients with 

complex and treatment resistant conditions. The patients are mainly referred 

from secondary care although patients can be referred by GPsfrom GP’s in 

particular circumstances. Tertiary services have the personnel and facilities for 

advanced medical assessment and treatment. There are many examples of such 

services, including oncology, neurosurgery, cardiac surgery, plastic surgery, 

treatment for severe burns, advanced neonatology services, mood and anxiety 

disorder services and advanced services for obsessive-compulsive disorder (OCD). 

NICE guidance for certain mental health conditions makes certain 

recommendations for referral to tertiary care services. For example the stepped 

care model for the organisation of services for people with OCD and body 

dysmorphic disorder (BDD) in Steps 5 and 6 states that the treatment 

responsibility of patients with significant co-morbidity or more severely impaired 

functioning and/or treatment resistance, partial response or relapse and where 

there is a risk to life, severe self-neglect or severe distress or disability lays 

within multi-disciplinary care, with expertise in OCD and BDD including inpatient 

care or intensive treatment services. 

In recent NICE guidance (January 2011) for GAD, which employs a ‘stepped care’ 

model  suggests a role for highly specialist treatment (Step 4), which may include 

complex drug and/or psychological treatment regimens for complex and 

treatment-refractory conditions with marked functional impairment, or other 

risks such as self-neglect or self-harm. Similarly, in NICE guidance for panic 

disorder (with or without agoraphobia), referral for advice, assessment or 

management to tertiary centres is recommended, when two interventions have 
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been provided (any combination of psychological intervention, medication, or 

bibliotherapy) but the person still has significant symptoms. 

The Mood and Anxiety Disorders Service in Southampton is a tertiary referral 

service led by Professor David Baldwin and hosted by Southern Health NHS 

Foundation Trust. Patients aged 18 years or older can be referred (there is no 

upper age limit). The principal objective of the offered service is to improve 

clinical outcomes in patients with mood and anxiety disorders, particularly for 

those patients with persistent, complex and previously treatment-resistant 

conditions. The Service receives approximately 50 referrals each year, which 

includes both new referrals and re-referrals. Patients are mainly assessed by 

Professor Baldwin but sometimes by junior medical staff working under his 

supervision. Referrals are largely only accepted from regional consultant 

psychiatrists but general practitioners can refer patients who are working as 

health professional in local services. Patients undergo a comprehensive 

assessment of their psychiatric and other medical conditions: most will be 

returned to the referring secondary care mental health service but some patients 

are accepted into a time-limited treatment programme.  

The evaluation reported in this chapter was undertaken to characterize the 

clinical features of the particular group of patients with mood and anxiety 

disorders who have been perceived to need a specialist opinion within a tertiary 

service. Patterns of recommendations for prescription of psychotropic drugs 

were examined, across three broad groups (unipolar depressive disorders, 

bipolar disorder, anxiety disorders), and in patients with or without psychiatric 

comorbidity. Data on recommendations for unlicensed applications of licensed 

medicines were also gathered but this aspect of clinical practice is described 

within the subsequent chapter. 



Chapter 2 

 

47 

2.3 Material and Methods 

The medical records of all patients referred to the Mood and Anxiety Disorder 

Service in Southampton during the 5-year period between January 2010 and 

December 2014 were examined. Relevant information was extracted from the 

referral letter and medical notes (both paper and electronic) using a specifically 

designed proforma (Appendix 1). A list of patients referrals was obtained by 

careful inspection of the clinic lists and the copies of referral letters that are 

stored in separate yearly files within the University Department of Psychiatry. The 

hospital notes of these patients were then hand-searched to identify the 

following: (1) date of referral; (2) date seen in the Service; (3) age of patient; (4) 

gender of patient; (5)  occupation of patients; (6) geographic area from which the 

patient was referred; (7) name of the NHS Trust and psychiatric unit; (8) identity 

of referrer - GP/psychiatrist/other; (9) stated reason for referral  - including non-

response to treatment, intolerance of treatment, uncertainty of diagnosis, 

management of specific symptoms, coexisting physical health problems, 

complex medication regimen, second opinion requested by the patient, 

perceived risk, treatment recommendations, any other, and ‘not specified’; (10) 

current medical problems; (11) diagnosis as stated in the letter; (12) current 

symptoms - including depressive syndromes, anxiety symptoms, unstable mood 

and rapid cycling, elated mood, psychotic symptoms, depression with anxiety, 

depression with psychosis, elation with psychosis, euthymic, and others; (13) 

previous psychiatric history - including history of previous admissions, treatment 

with ECT, psychological therapy, psychotic symptoms, mania or hypomania, self-

harm or suicide attempt; (14) previously prescribed medications; (15) presence of 

alcohol or substance misuse problems; (16) perceived risk stated in the letter; 

and (17) immediate outcome - including change in diagnosis, advice on 

medications given, any other recommendations, identification of alcohol or 

substance misuse problems, identification of physical health problems, 
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identification of risks, follow up appointment offered, discharged with advice, or 

any other outcome. 

Extracted information was transferred to Microsoft excel and IBM SPSS Statistics 

22 version was used to generate the following descriptive data: (1) basic 

demographic data, for total group and sub-groups; (see Table 2.1, page 60 ); (2) 

sources and reasons for referral to service (see Table 2.2 page 61); (3) 

comorbidity, history and current treatment for total group and sub-groups (see 

Table 2.3,page 62-65); (4) treatment recommendations in patients with unipolar 

depressive disorders (see Table 2.4, page 65); (5) treatment recommendations in 

patients with bipolar disorder (see Table 2.5, page 66); (6) treatment 

recommendations in patients with anxiety disorders (see Table 2.6, page 67).  

2.4 Results  

2.4.1 Gender, age, and employment status (Table 2.1, page 60) 

The group of 177 referred patients included 75 males (42.4%) and 102 (57.6%) 

females. 148 patients, comprising 57 (38.5%) males and 91 (61.4%) females, 

were in the principal diagnostic groups of unipolar disorders (65 patients), 

bipolar disorder (54 patients) and anxiety disorders (29 patients): 32 patients 

had a currently comorbid anxiety disorder and depressive disorder. The 

remainder of 29 out of 177 patients had mental health diagnosis other then 

mood and anxiety Disorder e.g. Schizophrenia, personality disorder,substance 

misuse and were therefore excluded.There were few differences in gender 

distribution between the three broad diagnostic groups: in the unipolar 

depressive disorder group, there were 24 (36.9%) males and 41 (60.1%) females; 

in the bipolar group, 23 (42.5%) males and 31(57.4%) females; in the anxiety 

disorder group, 10 (34.4%) males and 19 (65.4%) females.  
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The mean age of patients in the three main groups was 50.8 years (range 18-84 

years): there were few differences in mean age and age distribution between the 

groups of patients with a principal diagnosis of unipolar depressive disorder 

(mean 52.4 years, range 20-84 years), bipolar disorder (mean 50.7 years, range 

18-80 years), or anxiety disorder (mean 48.7 years, range 23-72 years). 57 

patients (38.5%) were employed, 23 of whom (15.5% of the total sample) were 

employed as health professionals. There were differences between groups in the 

proportion who were employed: in the group with unipolar depressive disorders 

(n=65), 28 patients (43%) were employed and 22 (33.8%) were unemployed 

(employment status was not documented in the records of 15 (23%) patients); in 

the anxiety disorder group (n=29), only 8 patients (27.6%) were employed (3 as 

health professionals); in the bipolar group (n=54), 21 patients (38.8%) were 

employed, 7 as health professionals.  

2.4.2 Origin and reason for referral (Table 2.2, page 63) 

The vast majority of patients were referred by secondary care mental health 

services: 60 of 65 patients with unipolar depressive disorders, 51 of 54 patients 

with bipolar disorder, and 23 of 29 patients with an anxiety disorder. Only few 

patients were referred by their general practitioners. Most referrals were from the 

doctors working within local NHS trusts as compared to referrals: there were few 

differences between diagnostic groups in the distribution of origin of referral, 

although in the bipolar group (n=54), 39 patients (72.2%) were receiving care 

from secondary care services with the local NHS Trust.  

The majority of patients in all three principal groups were referred because of 

non-response to treatment: unipolar disorders, 72.3 %; bipolar disorder, 79.6 %; 

anxiety disorders, 82.7%. Non-response to treatment as the reason for referral 

was even more frequent (93.8%) in the group of patients with comorbid 

conditions. Most patients were also referred for guidance on further treatment 
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decisions: unipolar disorders, 90.7%; bipolar disorder, 92.6%; anxiety disorders, 

96.5%. Guidance on further treatment decisions was a stated reason for referral 

in 93.8% of patients with comorbid conditions.  

Most patients (66-72% across the three groups) were seen within 2-10 weeks 

from the date of referral. A small proportion (3-9%) was seen earlier than two 

weeks, following urgent requests or in patients at perceived high risk. Some 

patients (15-24%) were seen later than 10 weeks following referral, for the 

reasons of the patient having been admitted to hospital, patient cancellations of 

offered appointments, or periods of annual or study leave.  

2.4.3 Current and previous medical history and treatment (Table 2.3,page 

64,65,66) 

Psychiatric comorbidity was identified in all groups and subgroups, the group of 

patients with an anxiety disorder having the highest proportion (41.4%) with 

comorbid psychiatric problems. All three broad groups had high rates of 

coexisting endocrine (3-17.2%) and cardiovascular (12-14%) disease. A depressive 

syndrome was the most common current symptom cluster in all three groups: 

unipolar disorders 87.7%; bipolar disorder 51.8%; anxiety disorders 55% - the 

comorbid sub-group also having a high rate of current depressive syndrome 

(65.6%). In the bipolar disorder group, 15 patients (27.7%) had unstable or 

rapidly cycling mood. Only a small proportion of patients had concurrent 

depressive and psychotic symptoms: 6% of unipolar patients and 7.4% of bipolar 

patients. The majority of referred patients had a history of long-standing illness 

with history of recurrent episodes: unipolar disorders 92.3; bipolar disorder 

92.6%; anxiety disorder 86.2% and comorbid subgroup 96.8%. A history of 

inpatient psychiatric treatment was common (unipolar disorder, 38.4%; bipolar 

disorder, 46.2%). A higher proportion of patients with unipolar depressive 

disorder (29.2%) had previously been treated with ECT, than in patients in the 
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comorbid depression and anxiety disorder (21.8%) and bipolar groups (20.4%). A 

similar proportion had a history of having undergone a psychological therapy 

(24-27%) was seen in most groups, although only 13% of bipolar patients had 

received this form of treatment. 

Previously prescribed psychotropic medication (Table 2.3) 

The SSRI group of antidepressant drugs was the most commonly prescribed 

medication in all three main groups: unipolar disorder 74%, bipolar disorder 

55.5%, and anxiety disorders 65.5%. The SNRI antidepressants (venlafaxine, 

duloxetine) had been prescribed in similar proportions as SSRIs in patients with 

unipolar disorder (75%) and in the co-morbid sub-group (68.8%), but less 

frequently prescribed in patients with bipolar disorder (33.3%) or anxiety 

disorders (45%).  Tricyclic antidepressants had been more frequently prescribed 

in patients with unipolar disorder (38.4%) and co-morbid illness (46.8%), than in 

patients with bipolar disorder (24%) or anxiety disorders (27.5%). Mirtazapine had 

been prescribed in 57% of patients with unipolar depressive disorder, and in 50% 

of patients with co-morbid conditions, but less frequently to patients with bipolar 

disorder (22.2%) or anxiety disorders (31%). MAOI antidepressants had been 

prescribed infrequently (6-8%) across all groups. Agomelatine had been 

prescribed more frequently: unipolar disorder 10.7%, bipolar disorder 1.8%, and 

anxiety disorders 6.8%. Bupropion had been prescribed in 9.2% of patients with 

unipolar disorders, 10.3% of patients with anxiety disorders, and 3.7% of patients 

with bipolar disorder.  

The novel anxiolytic drug pregabalin had been prescribed to 27.5% of patients 

with anxiety disorders, 12.3% of patients with unipolar disorders, and 9.2% of 

patients with bipolar disorder group: it was prescribed most frequently (50%) in 

patients with co-morbid conditions. Lithium had been prescribed most frequently 

in patients with bipolar disorder (74%), but had been prescribed frequently in 

patients with unipolar disorders (44.6%) or anxiety disorders (27.5 %): it had been 
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prescribed to 46.8% of patients with co-morbid depression and anxiety. 

Lamotrigine had been more frequently prescribed in patients with bipolar 

disorder (61%) than in patients with unipolar disorders (23%) or anxiety disorders 

(17.2%). In the group of patients with bipolar disorder. 15 (27.5%) were currently 

prescribed valproate preparations, which were rare in other patient groups. A 

substantial proportion of patients were taking antipsychotic medication in all 

diagnostic groups: unipolar disorders 61.5%, bipolar disorder 79.6% and anxiety 

disorders 72.4%.  

2.4.4 Treatment recommendations (Tables 2.4, 2.5, 2.6) 

Unipolar depressive disorder (Table 2.4, page 65). The most frequent treatment 

recommendations comprised switching outside the current class (72.3%) and an 

increase in daily dosage of antidepressants (63%): less frequent 

recommendations included switch within class (10.7%) and augmentation (44.6%). 

There were no recommendations for change in 5 (7.7%) of patients. A 

recommendation to consider potential use of ECT was made in (17%) of patients 

in this group: only 1 patient was recommended to have a further psychological 

treatment.  

Bipolar disorder (Table 2.5,page 66). Lithium was introduced in 15 patients 

(27.7%) and its dosage adjusted in 6 patients (11.1%). Anticonvulsant medication 

(as a potential mood stabilizer) was recommended in 23 (42.5%) patients, and 

adjustment of current anticonvulsant dosage was recommended in 24 (44.4%) 

patients. Antidepressants were introduced in 17 patients (31.4%), and adjustment 

of antidepressant dosage was recommended in the same proportion. Withdrawal 

of an antidepressant was recommended in 5 patients (9.2%), and in 6 patients 

(11.1%) a current antidepressant was not changed. Antipsychotics were 

introduced in a small proportion (11.1%) of patients: adjustment of dosage was 

recommended in 15 of 26 patients who were already prescribed antipsychotic 
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medication, 8 patients were recommended to stay on the same antipsychotic 

dose, and recommendations for withdrawal of antipsychotic medication was 

made in 3 patients. A total of 8 patients were currently prescribed anxiolytic 

medication: a recommendation for adjustment in its dosage was made in 6 

patients, and withdrawal was recommended in 2 patients. A recommendation for 

starting an anxiolytic was made in only 3 patients (5.5%), whereas consideration 

of potential treatment with ECT was  recommended in 4 patients. 

Anxiety disorders (Table 2.6,page 67). A recommendation for the introduction of 

an antidepressant (including the addition of a second antidepressant) was made 

in 13 patients (44.8%), and adjustment of antidepressant dosage was 

recommended in 18 patients (62.1%). Only 9 patients were currently prescribed 

anxiolytic medication, and a recommendation to start an anxiolytic medication 

was made in 7 patients. Treatment with lithium or an anticonvulsant was 

recommended in a very small number of patients, and CBT was recommended in 

3 patients.  

2.4.5 Comparison of ‘comorbid’ subgroup with ‘non- comorbid’ subgroup 

(Table 2.7, page 68) 

The comorbid sub-group (depression and anxiety) was compared with the non-

comorbid sub-group to examine the association with factors related to illness 

and past treatment ( Pearson chi-square copmparison & Fisher exact comparison). 

Variables selected for comparison included long-standing history of mental 

health problems, history of ECT, history of psychological treatment, history of 

psychotic episode, history of non-fatal self-harm, and history of inpatient 

admission. The findings do not suggest any significant association between the 

presence of comorbidity and these selected variables. For example, 96.9% of 

patients from the comorbid group and 86.2% from the non-comorbid group had 

a history of long standing mental health problems (p-value, 0.073). A similar 



Chapter 2 

 

54 

proportion of patients in the comorbid (21.9%) and the non-comorbid group (20%) 

had previously received ECT (p-value, 0.811). In the comorbid group, 25% of 

patients had undergone a psychological intervention, as opposed to 16.6% in the 

non-comorbid group, but this difference was not significant (p-value, 0.261). A 

total of 6.4% of patients in the comorbid group and 12.4% in the non-comorbid 

group had a history of a psychotic episode (p-value, 0.256). Only a small 

proportion of patients (6.3%) from the comorbid group had a history of non-fatal 

self-harm, compared to 9.7% in the non-comorbid group, but this difference was 

not significant (p-value, 0.418). There was little difference between groups in the 

proportion with a history of previous inpatient admission: 31.3% in the comorbid 

group and 37.2% in the non-comorbid group, and again this difference was not 

significant (p-value, 0.336). 

2.5 Discussion 

Unipolar depression was the commonest diagnosis (n=65) amongst the patients 

referred to the service. Similar findings from similar services have been reported, 

where unipolar depression most prevalent among patients diagnosed with mood 

disorders (Oyeronke et al., 2011). More female (68.1%) patients were referred 

than males (38.5%), which is also consistent with the findings of other studies 

(Oyeronke et al., 2011; Gorman et al., 2006). A total of 23 of 57 patients who 

were employed at the time of being seen in the clinic were health professionals, 

and only 6 of 47 unemployed patients were health professionals. These findings 

possibly suggest that health professionals have a higher chance of sustaining 

employment whilst unwell, but may indicate that health professionals had a 

higher chance of being referred to a tertiary care service. The vast majority of 

patients with a diagnosis of anxiety disorder (96.55%) were referred due to 

treatment decision difficulties. Up to 93.8% of patients with comorbid depression 

and anxiety disorders were referred due to non-responsiveness to treatment. 
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Patients with a diagnosis of anxiety disorders had the proportion of psychiatric 

comorbidities (41.4%), when compared to other groups. Patients in all groups 

(and in the comorbid subgroup) had similar proportions with physical health 

problems, most commonly endocrine conditions. Low mood was the most 

common symptom in patients with diagnoses of unipolar depressive disorders or 

bipolar disorder, and anxiety was the most prominent symptom in both the 

anxiety disorder group and the comorbid sub-group.  

The majority of patients (all groups and subgroup) had a history of recurrent 

episodes of illness, attesting to the long-term nature of these condition. Patients 

with unipolar depressive disorders had the highest proportion with previous non-

fatal self-harm (13.8%). This finding differs from those of previous studies 

(Bottllender et al., 2000) where previous rates of self-harm were higher in 

patients with bipolar disorder. The majority of patients in all groups had received 

treatment with SSRIs. SNRIs were prescribed most often in the unipolar group 

(and comorbid sub-group) and least often in the bipolar group. Tricyclics were 

least often prescribed in the bipolar group. Mirtazapine commonly prescribed in 

the unipolar group (and comorbid sub-group) but less frequently in patients with 

bipolar disorder or anxiety disorders. MAOIs were rarely prescribed, across all 

groups (6-8%). Agomelatine had a higher prescription in the comorbid sub-group 

(18.8%); bupropion was prescribed similar frequently in most groups (9-12 %) but 

less frequently in the bipolar group (3%). Pregabalin was prescribed in 50% of 

patients in the comorbid subgroup, and in 27.5% of patients with primary anxiety 

disorders, reflecting evidence (Baldwin et al., 2014) of its efficacy in patients with 

GAD and social anxiety disorder. As anticipated, lithium was often prescribed in 

74% patients with a diagnosis of bipolar disorder, but lithium prescriptions were 

common (27.5%) in patients with anxiety disorders. A total of 74% of patients 

with a diagnosis of bipolar were prescribed lamotrigine; valproate preparations 
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were still common in patients with bipolar disorder. The use of antipsychotic 

drugs was common across all groups. 

As regards treatment recommendations made within the services, for patients 

with a diagnosis of unipolar depression, changing the dose of antidepressant 

medication was one of the most common recommendations (63%). Increasing the 

dosage of antidepressant medication in patients with treatment resistant 

depression remains the most common strategy, although various randomized 

controlled trials do not show consistent benefit (Schweitzer et al., 2001). 

Switching to another class of antidepressants was recommended in 72.3% of 

patients: this option is supported by the meta-analysis of four randomized trials 

involving 1496 patients reported by Papakostas et al., 2008, which showed more 

remission in patients who were switched to a different drug class (28%) than 

patients who were switched within class (24%). Augmentation with another 

antidepressant was advised in 44.6% of patients, as this has been found 

beneficial in some studies (Stahl, 2010). A new psychological intervention was 

recommended in only one patient, although a recent study (Wiles et al., 2014) 

reported that among patients who have not responded to antidepressants, 

augmenting usual care with CBT may be effective in reducing depressive 

symptoms, with beneficial effects being maintained over 12 months. 

Anticonvulsants (either first introduced and adjusted in dosage) were 

recommended in large proportion of patients with bipolar disorder (42.5% and 

44.4% respectively). Potential treatment with ECT a treatment recommendation in 

7.5% of patients in this group, reflecting the finding from a recent randomized 

controlled trial comparing the role of ECT and pharmacological treatment, which 

suggested that ECT may be the most potent treatment option in patients with 

treatment resistant bipolar depression (Schoeyen et al., 2014). 

In the sub-group of patients with comorbid depression and anxiety disorder 

(n=29), the introduction or adjustment of antidepressant treatment was the main 
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recommendation. There was a statistical trend for patients in this comorbid 

group towards having a larger proportion with long- standing illness, when 

compared to the non-comorbid group (p- value, 0.073). Previous investigations 

indicate that comorbidity is associated with a poorer prognosis for each index 

disorder, in terms of chronicity, recurrence, duration of suffering, work 

impairment, need for treatment, and risk of attempted suicide (Hranov, 2007). 

However the comorbid an non-comorbid sub-groups did not differ on the 

variables of history of having undergoing ECT, undergoing CBT, having had a 

psychotic episode, history of non-fatal self-harm, or history of inpatient 

admissions. 

This is one of very few studies describing a tertiary referral service for patients 

with treatment-resistant mood and anxiety disorders. Data from this study will 

provide the basis for examination of referral patterns over time, and provide 

some information on current management options for patients with treatment 

resistant affective disorders.  
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Table 2.1 Basic demographic data for total group and sub-groups 

 Unipolar 

depressive 

disorders* 

(n= 65) 

Bipolar 

disorder 

(n=54) 

Anxiety  

disorder 

(n=29) 

Total 

(N=148) 

Sex     

Male, n (%) 24 (36.9%) 23 (42.5%) 10 (34.4%) 57 (38.5%) 

Female, n (%) 41(63.07%) 31 (57.4%) 19 (65.5%) 91 (61.4%) 

Age     

Mean (years, SD) 52.4 50.7 48.7 50.8 

Age range (years) 20-84 18-80  23-72 18-84 

Occupation: all     

Employed (n, %) 28 (43) 21 (38.8) 8 (27.6) 57 (38.5) 

Unemployed (n, 

%) 

22 (33.84) 15 (27.7) 10 (34.4) 47 (31.7) 

Not stated (n, %) 15 (23) 18 (33.3) 11 (37.9) 44 (29.7) 

Health 

Professionals 

    

Employed (n, %) 13 (20) 7 (12.9) 3 (10.3) 23 (15.5) 

Unemployed (n, 

%) 

3 (4.6%) 3 (5.5) 0 (1_ 6 (4) 

* includes primary diagnoses of depressive episode, recurrent unipolar 

depressive disorder and dysthymia 
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Table 2.2 Sources and reasons for referral to service 

 Unipolar 

depressive 

disorders* 

Bipolar 

disorder  

Anxiety 

disorder 

Comorbid depression  

and anxiety disorder  

 

 

Number of patients 

 

 

65 

 

54 

 

29 

 

32 

 

Referrer 

 

Psychiatrist : GP : missing 

 

Local NHS Trust (n, %) 

 

Other NHS Trusts (n, %) 

 

 

 

 

60 : 3 : 2 

 

38 (58.5) 

 

27 (41.5) 

 

 

 

 

 

51 : 1 : 2 

 

39 (72.2) 

 

15 (27.7) 

 

 

 

23 : 4 : 2 

 

15 (51.7) 

 

14 (48.3) 

 

 

 

30 : 1 : 1 

 

17 (53.1) 

 

15 (46.8) 

 

Reasons for referral* 

 

Non-response (n, %) 

 

Intolerance (n, %) 

 

Uncertain diagnosis (n, %) 

 

Treatment decision (n, %)  

 

Any other reasons (n, %) 

 

 

 

 

 

 

47 (72.3) 

 

8 (12.3) 

 

16 (24.6) 

 

59 (90.7) 

 

16 (24.6) 

 

 

 

 

 

43 (79.6) 

 

7 (12.9) 

 

13 (24) 

 

50 (92.6) 

 

7 (12.9) 

 

 

 

24 (82.7) 

 

3 (10.34) 

 

11 (37.9) 

 

28 (96.55) 

 

3 (10.34) 

 

 

 

30 (93.8) 

 

5 (15.6) 

 

9 (28) 

 

30 (93.8) 

 

7 (21.8) 

Time Interval between 

referral and assessment 

 

Within 2 weeks (n, %) 

 

Between 2-10 weeks (n, 

%) 

 

Over 10 weeks (n, %) 

 

Not known 

 

 

 

 

3 (4.6) 

 

45 (69) 

 

 

16 (24.6) 

 

1 (1.5) 

 

 

 

3 (5.5) 

 

36 (66.7) 

 

 

13 (24) 

 

2 (3.7) 

 

 

 

1 (3.4) 

 

21 (72.4) 

 

 

7 (24.1) 

 

0 

 

 

 

3 (9.3) 

 

23 (71.8) 

 

 

5 (15.6) 

 

1 (3) 
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Table 2.3: Comorbidity, history and current treatment for total group and 

sub-groups 

 Unipolar 

Disorder 

 

Bipolar 

disorder 

 

Anxiety 

Disorder 

 

Comorbid 

depression and 

anxiety  

 

N 

 

65 

 

54 

 

29 

 

32 

 

Psychiatric comorbidity (n, %) 

 

11 (17) 

 

12 (22.2) 

 

12 (41.4) 

 

3 (9.3) 

  

Physical comorbidity (n, %)* 

 

 CVS 

 

 Respiratory 

 

 Musculoskeletal 

 

 Endocrinal 

 

 Neurological 

 

 Others 

 

 

 

   8 (12.3) 

 

   3 (4.6) 

 

   6 (9.2) 

 

  10 (15.4) 

 

   8 (12.3) 

 

   9 (13.8) 

 

 

 

  8 (14.8) 

 

  3 (5.5) 

 

  5 (9.2) 

 

  9 (16.6) 

 

  5 (9.2) 

 

 10 (18.5) 

 

 

 

   4 (13.7) 

 

   0 (-) 

 

   3 (10.3) 

 

   5 (17.2) 

 

   2 (6.9) 

 

   4 (13.7) 

 

 

 

  4 (12.5) 

 

  0 (-) 

 

  3 (9.3) 

 

  1 (3) 

 

  0 (-) 

 

  7 (21.8) 

 

Current symptom clusters (n, %)* 

 

Depression 

 

Anxiety 

 

Elated mood 

 

Unstable mood/rapid cycling 

 

Psychotic symptoms 

 

Elation and psychosis 

 

Depression and psychosis 

 

No current psychiatric symptoms 

         

 

 

57 (87.7) 

 

25 (38.4) 

 

  0 (-) 

 

  0 (-) 

 

  0 (-) 

 

  0 (-) 

 

 4 (6%) 

 

 4 (6%) 

 

 

 

28 (51.8) 

 

13 (24) 

 

 1 (1.8) 

 

15 (27.7) 

 

  0 (-) 

 

  0 (-) 

 

  4 (7.4) 

 

  3 (5.5) 

 

 

 

 16 (55) 

 

 25 (86.2) 

 

  0 (-) 

 

  1(3.4) 

 

  0 (-) 

 

  0 (-) 

 

  0 (-) 

 

  0 (-) 

 

 

  

21 (65.6) 

 

24 (75) 

 

 0 (-) 

 

 0 (-) 

 

 0 (-) 

 

 0 (-) 

     

1 (3.1) 

 

1 (3.1) 
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Continuation of Table 2.3 

  

Unipolar 

disorder 

(n=65) 

 

Bipolar 

disorder 

(n=54) 

 

Anxiety 

disorder 

(n=29) 

 

Comorbid 

depression 

and  anxiety 

(n=32) 

 

Past psychiatric 

history (n, %) 

 

First illness 

episode 

 

Recurrent 

episode 

 

Missing 

 

 

 

 

4 

(6) 

 

60 

(92.3) 

 

1 

(-) 

 

 

 

 

1 

(1.85) 

 

50 

(92.6) 

 

2 

(-) 

 

 

 

 

4 

(13.7) 

 

25 

(86.2) 

 

0 

(-) 

 

 

 

 

0 

(-) 

 

31 

(96.8) 

 

1 

(-) 

 

Hospital 

admissions (n, %) 

 

25 

 (38.4) 

 

25 

(46.2) 

 

2 

(6.8) 

 

10 

(31.25) 

 

Previous course 

of ECT (n, %) 

 

 

19 

 (29.2) 

 

11 

(20.4) 

 

1 

(3.4) 

 

7 

(21.8) 

Psychological 

therapies (n, %) 

16 

 (24.6) 

7 

(13) 

8 

(27.5) 

8 

(25) 

Prior non-fatal 

self-harm (n, %) 

9 

(13.8) 

4 

(7.4) 

1 

(3.4) 

2 

(6.2) 
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Continuation of Table 2.3                                          

 

 

 

 

 

 

 

Treatment at assessment (n, %) 

 

SSRI 

 

SNRI 

 

TCA 

 

TCA-like compounds 

 

NASA 

 

MAOI 

 

Agomelatine 

 

Bupropion 

 

Pregabalin 

 

Lithium 

 

Lamotrigine 

 

Valproate preparations 

 

Antipsychotics 

 

Others / not stated 

 

 

Unipolar 

disorder 

(n=65) 

 

 

 

48 (74) 

 

49 (75) 

 

25 (38.4) 

 

14 (21.5) 

 

37 (57) 

 

5 (7.7) 

 

7 (10.7) 

 

6 (9.2) 

 

8 (12.3) 

 

29 (44.6) 

 

15 (23) 

 

3 (4.6%) 

 

40 (61.5) 

 

27 (41.5) 

 

Bipolar 

disorder 

(n=54) 

 

 

 

30 (55.5) 

 

18 (33.3) 

 

13 (24) 

 

5 (9.2) 

 

12 (22.2) 

 

4 (7.4) 

 

1 (1.8) 

 

2 (3.7) 

 

5 (9.2) 

 

40 (74) 

 

33 (61) 

 

15 (27.7) 

 

43 (79.6) 

 

32 (59.2) 

 

Anxiety 

disorder 

(n=29) 

 

 

 

19 (65.5) 

 

13 (45) 

 

8 (27.5) 

 

3 (10.3) 

 

9 (31) 

 

2 (6.8) 

 

2 (6.8) 

 

3 (10.3) 

 

8 (27.5) 

 

8 (27.5) 

 

5 (17.2) 

 

1 (3.4) 

 

21 (72.4) 

 

21 (72.4) 

 

Comorbid 

depression and  

anxiety (n=32) 

 

 

 

25 (78) 

 

22 (68.8) 

 

15 (46.8) 

 

3 (9.3) 

 

16 (50) 

 

2 (6.2) 

 

6 (18.8) 

 

4 (12.5) 

 

16 (50) 

 

15 (46.8) 

 

4 (12.5) 

 

3 (9.3) 

 

21 (65.6) 

 

17 (53.1) 
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Table 2.4 - Treatment recommendations in patients with unipolar depressive 

disorders (n=65) 

Pharmacological treatment 

(antidepressants) 

 Change in daily dosage (n, %) 

 Switch within class (n, %) 

 Switch outside class (n, %) 

 Augmentation (n, %)* 

 Unchanged (n, %) 

     

 

41 (63) 

7 (10.7) 

47 (72.3) 

29 (44.6) 

5 (7.7) 

Psychological treatment 

 Continue current intervention (n, %) 

 Start a new intervention (n, %) 

 

1 (1.5) 

1 (1.5) 

 Consider a course of ECT          11 (17) 

* Includes Augmentation with Lithium, Lamotrigine, Agomelatine, Pregabalin, 

Bupropion, Antipsychotics and other antidepressants. 
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Table 2.5 Treatment Recommendations in bipolar disorder (n=54) 
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Table 2.6  Treatment Recommendations in anxiety disorders (n-29) 

Due to small numbers percentages were not calculated 
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Table 2.7 Comparison of ‘comorbid’ sub-group with ‘non-comorbid’ sub-

group 

*Pearson chi-square comparison; # Fisher exact comparison 
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Chapter 3. Unlicensed applications of licensed 

drugs in psychiatric practice 

3.1 Abstract 

Background. Despite the availability of a broad range of evidence based 

pharmacological and psychological interventions, many patients with mood and 

anxiety disorders continue to have distressing symptoms. As a result many 

patients are prescribed psychotropic medications outside the terms of the 

product licence, in an attempt to improve clinical outcomes. It could be assumed 

that such ‘off-label’ prescriptions would be most common in patients with more 

severe and treatment resistant conditions, but the factors associated with 

unlicensed applications remain unclear. We wished to evaluate the extent of 

unlicensed prescriptions for patients within a single tertiary care Mood and 

Anxiety Disorder Service and hypothesised that there would be no association of  

unlicensed prescriptions with severity of illness, examining this through 

investigating the relationship between markers of illness severity and unlicensed 

drug prescribing.  

Methods. Routinely gathered clinical data (described in the preceding chapter) 

relating to 177 referrals to a specialist tertiary mood and anxiety disorder service 

were further analysed to examine the number of unlicensed and licenced 

applications in three main diagnostic groups (unipolar depressive disorders, 

bipolar disorder, anxiety disorders), and in the sub-group of patients with co-

morbid depression and anxiety. The sub-groups of patients receiving an 

unlicensed applications was compared with the sub-group in which all treatments 

were within the terms of the product licence, on various variables reflecting 

overall illness severity, including history of long term mental health problems, 

history of ECT, history of non-fatal self-harm, history of psychosis and history of 

inpatient admissions. 
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Findings. In 65 patients with unipolar depressive disorders, there were similar 

proportions of patients recommended to receive unlicensed or licenced 

treatments (33 and 32 patients, respectively). Similar findings were seen in the 

patient groups with bipolar disorder (24 and 26 patients, respectively) and 

anxiety disorder (15 and 14 patients, respectively). There were no significant 

differences between groups on measures of overall illness severity.  

Limitations. We compared groups on clinical variables which probably reflect the 

overall severity of illness, but these do not provide a comprehensive indication of 

illness severity. Other factors, such as functional impairment and the extent of 

recovery between episodes, could not be considered due to the nature of clinical 

contact with the service and the reliance on medical notes recorded for other 

purposes.  

Discussion:  This retrospective study of case notes supports the findings of 

previous studies, which shows that off label prescribing is quite common in 

psychiatric practice. We were unable to identify any factors, which were 

associated with the prescription of off label medications in our study group.  
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3.2 Background 

Prescription of psychotropic medications is a major part of psychiatric practice 

and their use has increased worldwide across all age groups (Wong et al. 2004; 

Exeter et al. 2009; Deambrosis et al. 2010; Verdoux et al. 2010; Ilyas and 

Moncrieff, 2012]. For example, prescriptions for antidepressants and 

antipsychotics increased by 10% and 5% respectively every year (Ilyas and 

Moncrieff, 2012). Several factors could be responsible for this including other 

changes in practice in psychiatry, more people being recognised as suitable for 

treatment (Zuvekas., 2005), an increase in pharmaceutical advertising (Donohue 

et al., 2007), a rise in long-term health conditions (Busse et al., 2010), and longer 

life expectancy which increases the ‘at risk’ pool for many disorders (Winker and 

Deangelis., 2010).  

The licencing process remains one of the important controls on medicine use, 

and prescribing practices outside this are described as ‘unlicensed’ or ‘off label’ 

(Sugarman et al., 2013). In the United Kingdom, ‘licenced’ medications are those 

that have received a ‘marketing authorisation’ (previously called a product 

licence). Licencing arrangements are determined by the Medicines Act 1968 and 

currently implemented through the Medicines and Healthcare Regulatory Agency 

(MHRA). In the United States, new medications were originally required simply to 

be safe (following the Food, Drug and Cosmetic Act 1938), but the subsequent 

Kefauver-Harris Amendment 1962 required that medicines approved by the Food 

and Drug Administration (FDA) should also have proven efficacy. The FDA 

approves new medicines which have been shown to be safe and effective for 

specific indications, but does not restrict or control how medicines are 

prescribed once they become available (Wittich et al., 2012): unlicensed or ‘off-

label’ use is when a drug is prescribed for an indication that has never received 

FDA approval. In Australia, an unlicensed application is a medicine, or 

formulation or dosage of medicine that has not been evaluated nor approved and 
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hence not entered on the Australian Register of Therapeutic Goods (Gazarian et 

al., 2006).  

Some patients continue to remain troubled by distressing symptoms in spite of 

being tried on a number of evidence-based treatments and in such situations, it 

is common for the physicians to consider prescribing a medication outside the 

terms of its market authorisation (Baldwin et al., 2015). Prescribing a medicine 

within the terms of its authorisation or licence does not guarantee either 

acceptability or effectiveness, and prescribing for unlicensed applications does 

not necessarily reflect a lack of evidence for the treatment intervention (Baldwin 

et al., 2015). 

There are several factors, which play an important role in the motivation towards 

unlicensed prescribing. A physician may use a medicine in a sub-group of 

patients for which it is not approved but is licenced, safe and effective for a 

broader population; a serious or life threatening condition may impel a clinician 

to recommend a treatment that seems logical and is available, even though 

unlicensed for that indication; an unlicensed medication may be used in 

preference to another licensed medicine with a similar mechanism of action, 

tolerability and efficacy; a clinician may use one medication to treat two or more 

co-morbid conditions with somewhat similar features, even though that medicine 

is approved for the treatment of only one of the conditions (for example, using 

venlafaxine to treat co-existing GAD and obsessive-compulsive disorder); a 

patient may decline to take all medications which have a licence for the condition 

being treated; and - perhaps most frequently - when previous licensed medicines 

have been found ineffective or poorly tolerated, but the patient remains in need 

of treatment (Baldwin et al., 2015). 

Off licence prescribing is found in every major branch of psychiatry (Baldwin and 

Kosky, 2007; Leslie at al., 2009). A survey in Germany showed that almost half 

(47%) of all psychotropic prescriptions in 2003-2004 were either clearly or 
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probably off licence (Assion et al., 2007). A retrospective case note study within 

an intellectual disability clinical service found no significant differences between 

groups with mild, moderate or severe disability in the proportion receiving 

licenced and unlicensed prescriptions (Ghosh et al., 2010). We carried out a 

similar retrospective study in Mood and anxiety disorder service (tertiary care 

service) led by a single consultant to examine the relationship between the 

variables of severity of illness and proportion of licenced and unlicensed 

medications for three diagnostic groups of unipolar disorder, bipolar disorder 

and anxiety disorders. 

3.3 Methods 

Data was collected and transferred to SPSS as described in the preceding chapter. 

A range of variables indicating overall severity of illness was examined: including 

duration of illness (long-standing history), history of ECT application, history of a 

psychotic episode, history of non-fatal self-harm, and history of admission in 

psychiatric unit. Recommendations for unlicensed and licenced prescriptions in 

three broad groups (unipolar depressive disorder, bipolar disorder, anxiety 

disorders) were examined. The medications were grouped under  unlicenced if: 

they were not licenced for that particular illness at the time of recommendation, 

if not licenced for that age group,if prescribed above the licenced dose for that 

age group or the recommended route of administration was not licenced.The 

group of patients in whom treatment recommendations included an unlicensed 

application was compared to the group of patients in whom all recommendations 

were within the terms of the product licence, across the markers of illness 

severity ( Pearson chi-square and Fisher exact comparison).  

3.4 Findings 

Bipolar disorder. (Table 3.1,page 76). The group of 54 patients with a diagnosis 

of bipolar disorder included 26 patients in whom a treatment recommendation 
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was unlicensed, and 28 patients in whom all recommendations were licenced. 

Using history of ECT as an illness marker, 15.4% patients in the unlicensed group 

had received ECT, compared to 25% of patients in the licenced group: the 

difference between groups was not significant (p-value, 0.381). Using inpatient 

admission as a marker, 42.3% in the unlicensed group and 50 % in the licenced 

group had history of admission, which again was not a significant difference (p-

value, 0.571). The proportions of patients having a history of psychosis, long-

term illness, or history of non-fatal self-harm were similar in the unlicensed and 

licenced groups. In the unlicensed group, 15.38 % of patients had history of 

psychosis, compared to17.8 % in the licenced group (p-value, 0.549). A large 

proportion of patients in both groups had a history of long-term illness: 92.30 % 

in the unlicensed and 92.85% in the licenced group (p-value, 0.666). A small but 

similar proportion in both groups (7.7% and 7.1%) had a history of self-harm (p-

value, 0.666).  

Unipolar depression (Table 3.2,page 77). The group of 65 patients with unipolar 

depressive disorders had a similar proportion of patients in whom unlicensed 

and licensed treatment applications were recommended (33 and 32 patients, 

respectively). Using history of treatment with ECT as a marker of illness severity, 

30.3% of patients in the unlicensed group and 28.12 % of licenced group had 

received ECT (p-value, 0.847). In the unlicensed group only 30 .3 % of patients 

had undergone inpatient psychiatric treatment, as compared to 50 % among the 

licenced group, but this difference was not significant (p-value, 0.105). By 

contrast, only 3.0% of patients in the unlicensed group, compared to 18.1% in the 

licenced group, had a history of psychosis, this difference being marginally 

significant (p-value, 0.048). As in the bipolar group, large proportions of patients 

with long-term illness were found in both the unlicensed and licenced groups 

(93.9% and 87.5 %, respectively: p-value, 0.321). Only 12.1% of patients in the 

unlicensed group and 15.6% in the licenced group had a history of self-harm 

there being no difference between groups (p-value, 0.48). 
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Anxiety disorders (Table 3.3,page 78). Similar proportions of patients (15 and 

14, respectively) were recommended to receive unlicensed and licenced 

prescriptions. As anticipated, few patients had undergone treatment with ECT (1 

patient in the unlicensed group, no patient in the licenced group). Only 1 patient 

in either group had undergone previous inpatient psychiatric treatment; and only 

1 patient from each group had a history of psychosis. Large proportions of 

patients in both groups (93.3% unlicensed, 78.6 % licenced) had a history of long-

term illness (p-value, 0.272). Only 1 patient (in the unlicensed group) had a 

history of self-harm.  
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Table 3.1. Patients with bipolar disorder (n=54) 

Variable Unlicensed 

application (n=26) 

Licenced 

application 

(n=28) 

Comparison 

value 

p-value 

History of ECT  

n(%) 

4 (15.38) 7 (25) .381# 

History of 

inpatient 

admission n (%) 

11(42.30) 14 (50) 

 

.571* 

History of 

psychosis n (%) 

4 (15.38) 5 (17.8) .549 # 

Long-term 

illness( n (%) 

∗ > 5 yrs of illnes 

24 (92.30) 26 (92.85) 

 

.666 #  

History of self-

harm n (%) 

2 (7.69) 2 (7.14) 

 

.666 # 

*, Pearson chi-square comparison; # Fisher exact comparison 
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Table 3.2. Patients with unipolar depressive disorders (n=65) 

Variable Unlicensed 

application (n=33) 

Licenced 

application (n=32) 

Comparison 

value 

p-value 

History of ECT 

n(%) 

10 (30.30) 9 (28.12) .847 # 

History of 

inpatient 

admission n(%) 

10 (30.30) 16 (50) .105 # 

History of 

psychosis n(%) 

1(3.03) 6 (18.1) .048 

Long-term illness 

n(%) 

31(93.9) 28 (87.5) .321# 

History of self-

harm n(%) 

4 (12.1) 5 (15.6) .480 # 

* Pearson chi-square comparison; # Fisher exact comparison 
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Table 3.3. Patients with anxiety disorders (n=29) 

Variable 

 

Unlicensed 

application (n=15) 

Licenced 

application (n=14) 

Comparison 

value 

p-value 

History of ECT 

n(%) 

1 (6.66) 0 .517 # 

History of 

inpatient 

admission n(%) 

1 (6.66) 1 (7.14) .741 # 

History of 

psychosis n(%) 

1(6.66)  1(7.14)  

Long-term illness 

n(%) 

14 (93.33) 11 (78.57) .272 # 

History of self-

harm n(%) 

1 (6.66) 0  .517 # 

* Pearson chi-square comparison; # Fisher exact comparison 
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3.5 Discussion 

The main limitations of this study are its small sample size, retrospective nature, 

the reliance on medical notes recorded for other purposes for much of the 

information regarding the history of patients, and its basis in within a single 

specialist tertiary care service. 

The principal finding in this study is that recommendations for an unlicensed 

prescription are common in tertiary specialist care, across all diagnostic groups 

(unipolar depressive disorders, bipolar disorder, anxiety disorders). This finding 

aligns with findings from other studies: for example, an audit of antipsychotic 

drug prescribing over 5 years in a secondary care NHS trust found that about 40 % 

of prescriptions were ‘off-label’ (Hodgson & Belgamwar., 2006); a cross-sectional 

survey of prescriptions for mood stabilising drugs in 249 patients in another 

tertiary care unit found that 28.5% were receiving prescriptions for unlicensed 

indications (Haw & Stubbs., 2005); and the proportion was found to be higher 

(66%) in a retrospective evaluation within an intellectual disability clinical service 

(Ghosh et al., 2010). The current findings are not surprising, as the clinical 

database was derived from a tertiary care service, where the majority of referred 

patients have treatment-resistant conditions and have already not responded to a 

series of psychotropic medications recommended prior to referral. A long 

duration of illness (80-93%) was found across all diagnostic groups. 

No significant differences between groups (unlicensed vs. licensed) were 

observed when comparing for variables reflecting overall severity of illness: 

which suggests that a recommendation for an unlicensed application in this 

group of patients is not dependent on these examined factors. It may be that 

prescription of medicines is guided by a combination of both patient- and 

clinician-related factors. Patients present with varying clinical symptoms within 

the same diagnosis and clinicians prescribe medications (not necessarily 

medicines with a licence for the given diagnosis) which are thought most suitable 
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for the patients’ symptom-sign profile and medical history, based on a clinician’s 

experience. Side effects previously experienced by patients may also influence a 

clinician to prescribe a medication outside the terms of its product licence. 

Randomised clinical trials are mostly designed to prove the short term efficacy 

and safety of a novel drug under optimal clinical situations when compared to a 

non-specific control treatment (placebo) in order to fulfil regulatory standards for 

drug authorization and marketing (Segman and Weizman, 2008). Recruitment 

criteria for such trials are very restrictive, (typically involving a single diagnosis, 

absence of comorbidity and concomitant mediation, and readiness to many 

detailed follow-up appointments, etc.) and the findings from trials, and the 

licenses arising from those trials, may not be generalizable to more routine 

clinical practice (Sugarman et al., 2013). It has been argued that licensing of 

medicines should relate rather better to real-world patients and more routine 

clinical use (Chen et al., 2009). A more systematic and co-ordinated, approach is 

required to both recognize and develop the evidence base for pharmacotherapy 

in psychiatry, which would benefit both the patients and prescribers (Sugarman 

et al., 2013). 
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Chapter 4. Evaluation of the effectiveness of 

group-delivered mindfulness-based cognitive 

therapy in recurrent unipolar depressive 

disorder with mild-to-moderate persistent 

symptoms. 

4.1. Abstract 

Aim. To evaluate the effectiveness of group-based Mindfulness-based cognitive 

therapy (MBCT) in unipolar depressive disorder patients with a history of five or 

more depressive episodes and current persistent mild to moderate depressive 

symptoms.   

Participants. Adult ( 18-65 years) unipolar depressive disorder patients with a 

history of five or more episodes and current persistent mild-to-moderate 

depressive symptoms (Montgomery-Åsberg Rating Scale [MADRS] score 12-19), 

participants being recruited from among outpatients attending a tertiary care 

mood disorders service.  

Material & Methods. Intervention comprised acute treatment of eight sessions 

and two top-up sessions, all lasting 90-120 minutes, delivered by two clinical 

psychologists. Depressive and anxiety symptoms, mindfulness, negative 

ruminations, resilience, quality of life and autobiographical memory were 

assessed, with evaluations at baseline, one week after the end of acute treatment 

(endpoint) and at six-months (follow-up). 

Results. Participating patients (n=14) had mild-to-moderate intensity depressive 

and anxiety symptoms at baseline (mean MADRS score 16.3, mean Hospital 

Anxiety and Depression Scale HADS score 20.1), attended 85.7 % of the offered 

sessions, and reported generally favourable opinions on the content and delivery 

of treatment. Symptom severity, assessed by MADRS and HADS, did not reduce 

significantly between baseline and endpoint (reductions of 1.0 and 2.5, 
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respectively). There were beneficial changes in various mindfulness domains,  

and in observer-rated overall mental health but little improvement was noted in 

negative ruminations and resilience. 

Limitations. Delivery of treatment and evaluation of its effectiveness was 

conducted independently, but the absence of a control group for comparison, the 

relatively small sample size, and the nature of the clinical setting may limit wider 

generalizability. 

Conclusion. Group-delivered MBCT was beneficial in increasing self-reported 

mindful awareness and resilience in patients with recurrent unipolar depressive 

disorder and persistent depressive symptoms, but these changes and the overall 

improvement appeared independent of reduction in depressive and anxiety 

symptom severity.  

4.2. Background  

Depression is a common, distressing, and impairing condition associated with 

reduced quality of life, adverse effects on interpersonal relationships, increased 

use of health services, increased morbidity and increased mortality. The vast 

majority of individuals who experience a first depressive episode will experience 

further depressive episodes, and some patients develop a highly recurrent illness 

with decreasing periods of good health, longer periods of ill health, and 

development of persistent ‘residual’ depressive and other symptoms (Angst et al., 

2003). In many patients, this pattern occurs despite intervention with evidence-

based pharmacological or psychological treatments known to have efficacy in the 

prevention of early relapse and later recurrence. The presence of residual 

symptoms is itself associated with greater illness chronicity, more marked 

occupational and social impairment, and increased risks of relapse and 

recurrence.  
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Residual symptoms can be treated successfully in some patients by 

pharmacological interventions such as increased dosage of antidepressant drugs, 

switching to an alternative antidepressant, or through augmentation of 

antidepressants with other psychotropic compounds (Cleare et al., 2015). 

Psychological treatments such as cognitive-behaviour therapy (CBT) can reduce 

the intensity of residual symptoms and the subsequent risk of relapse and 

recurrence (Paykel et al., 1999). However many patients remain troubled by 

symptoms even after medication adjustments and psychological interventions, 

and there is scope to improve outcomes with other treatment approaches.  

Mindfulness-based cognitive therapy (MBCT) combines aspects of CBT with 

meditation techniques, and was developed as a group intervention to be 

delivered over eight weeks to recovered depressed patients in order to reduce 

recurrence (Segal et al., 2002). Early randomised controlled trials in primary care 

samples of largely asymptomatic patients with a history of three or more 

depressive episodes indicate that MBCT is effective in preventing relapse or 

recurrence of symptoms (Teasdale et al., 2000; Ma & Teasdale, 2004). A 

randomised controlled trial in a secondary care mixed sample of unipolar and 

bipolar patients suggested that MBCT is effective in reducing current residual 

symptoms, and that this may be mediated through the reduction of excessive 

negative ruminations (Kingston et al., 2007); and a recent randomised controlled 

trial indicates that MBCT and maintenance antidepressant pharmacotherapy were 

similarly effective in preventing relapse (Kuyken et al., 2015). An uncontrolled 

study suggests MBCT is effective in reducing depressive symptoms in a tertiary 

care mixed sample of treatment-resistant unipolar and bipolar patients (Kenny & 

Williams, 2007). But it is uncertain whether MBCT is effective in reducing residual 

symptoms or preventing relapse in highly recurrent unipolar depressive disorder. 

This group of depressed patients has the worst prognosis and makes 

considerable use of health service resources, and novel effective treatment 
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approaches are likely to be welcomed by patients, carers and health 

professionals.  

The pilot study described in this chapter evaluated the effectiveness of adjuvant 

group-based MBCT through an uncontrolled but independently evaluated 

intervention, in patients with highly recurrent unipolar depressive disorder 

(defined as a lifetime history of five or more depressive episodes) and current 

persistent mild-to-moderate depressive symptoms, recruited from among 

outpatients attending the local tertiary care specialist mood disorders service. 

Depressive and anxiety symptoms, mindfulness, negative ruminations, resilience, 

quality of life and autobiographical memory were assessed, with evaluations at 

baseline, one week after the end of acute treatment (endpoint) and after six-

months (follow-up). My roles in this study were to contribute to the study design; 

to facilitate the identification and recruitment of potential participants; to 

undertake the detailed assessments of participants at baseline, endpoint and 

follow-up visits; to work with other team members in undertaking analysis of 

quantitative and qualitative data. 

4.3. Methods 

Recruitment of the study sample. Potentially suitable patients attending the 

mood disorders service outpatient clinic were offered the opportunity to 

participate in the study by their treating consultant. Patients had a primary 

diagnosis of recurrent unipolar depressive disorder, a lifetime history of five or 

more depressive episodes, and current mild-to-moderate intensity depressive 

symptoms, defined as a score between 12-19 (inclusive) on the Montgomery-

Åsberg Depression Rating Scale (MADRS) (Montgomery & Asberg, 1979). Patients 

considered suitable for participation in the treatment study were placed on a 

waiting list, whilst other members of the MBCT group were recruited. Their GP 

was informed of their imminent potential and actual participation in the MBCT 
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group and invited to contact the research team with any queries relating to the 

study. The study was approved by National Research Ethics Committee. 

Delivery of group-based MBCT. Intervention comprised acute treatment of eight 

sessions and two ‘top-up’ sessions, all lasting 90-120 minutes, delivered by two 

clinical psychologists, who remained independent of the team conducting 

assessment before and after treatment. Both had completed recognised training 

programmes for acquiring competence in MBCT. The eight-week programme of 

therapist-delivered acute treatment was based on an evidence-based treatment 

manual for MBCT (Segal et al., 2002), with the additional use of the CD-RoM 

included within a self-help book. Between sessions, participants were encouraged 

to take part in guided practice of breathing techniques, stretching and 

mindfulness of up to an hour on most days. Wherever possible no changes were 

made to the participants’ drug treatment, but when changes were made these 

were noted.  

Assessment of treatment effects. The primary outcome measure was the 

change in mean MADRS score from baseline to endpoint. This observer-

completed 10-item scale is sensitive to change and used to assess symptom 

severity and effects of treatment. Secondary outcome measures included the 

Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 1983), a 

participant-completed 14-item scale, with subscales for assessing severity of 

current depressive and anxiety symptoms, that has proven validity, reliability and 

sensitivity to change in community and clinical samples; and the Clinical Global 

Impression Scales for Severity (CGI-S) and Improvement (CGI-I) (Guy, 1976), which 

assess overall mental ill-health based on severity of illness at the time of 

assessment (CGI-S), relative to past experience of patients with the same 

diagnosis, and change (either improvement, unchanged, or worsened) from 

baseline (CGI-I): both are simple yet robust measures, and sensitive to change.  
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Further secondary outcome measures included the Mindful Attention Awareness 

Scale (MAAS) (Brown & Ryan, 2003), a 15-item, 6-point, participant-completed 

Likert scale that assesses the frequency of being distracted from awareness or 

performance of everyday experiences or activities, and the ‘Southampton 

Mindfulness Questionnaire’ (SMQ) (Chadwick et al. 2008), a 16-item, 7-point, 

participant-completed Likert questionnaire that assesses the response to 

distressing thoughts and images, across four facets of mindfulness: mindful 

observation, letting go of reacting, opening awareness to difficult experience, 

and acceptance. Resilience to adversity was assessed through completion of the 

Connor-Davidson Resilience Scale (CD-RISC) (Connor & Davidson., 2003), a 25-

item participant-completed scale to assess hardiness, tenacity and 

resourcefulness, known to be to the effects of pharmacological and psychological 

treatment in patients with depressive illness and post-traumatic stress disorder. 

Negative depressive cognitions were assessed by the Nolen-Hoeksema and 

Morrow Ruminations Scale (NHMRS) (Nolen-Hoeksema., 1991) a 22-item 

participant-completed Likert scale assesses distressing negative thoughts and 

images: it has proven validity and reliability and has been employed in previous 

evaluations of MBCT in the treatment of residual symptoms (Kingston et al., 

2007).  

Additional secondary outcome measures included evaluation of quality of life 

with the European Quality of Life Health Status Questionnaire (EuroQoL), a brief, 

self-rated standardised, non-disease-specific instrument for describing and 

valuing health states, which measures five domains of functioning - mobility; 

self-care; usual activities; pain/discomfort; and anxiety/depression – and 

incorporates a simple visual analogue scale ‘thermometer’ to provide a single 

global rating of subjective health status. A client satisfaction questionnaire (CSQ), 

a self-report 8-item 4-point Likert scale, developed as a simple measure of overall 

satisfaction with mental health therapy settings, was used to evaluate patients’ 

satisfaction with the content and delivery of treatment. 
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Potential problems with autobiographical memory were evaluated with the 

Autobiographical Memory Test (AMT) (Williams & Broadbent, 1986), which 

assesses the specificity of recall of autobiographical events. Participants are 

presented with 15 cue words and asked to describe a specific memory (lasting 

less than a day) of a personal event, reminded by the cue word. Responses are 

coded and categorized as ‘specific’ (e.g. ‘arriving at the beach last Saturday’); 

‘extended’ (referring to events lasting longer than one day, ‘my weekend trip to 

Cornwall’); ‘categoric’ (memories describing a repeated event, e.g. ‘walks with 

my dog’); or ‘semantic associate’ memories (e.g. ‘my family’). A semi-structured 

qualitative feedback session was used at follow-up, participants being invited to 

discuss their personal experience of MBCT, of the study evaluations, and the 

delivery of treatment within this setting. Findings of in-depth qualitative studies 

may be used to refine subsequent research protocols and modify the method of 

treatment (See Table 4.1,page 88). 

The course of illness pre and post treatment was assessed by looking at 

trajectory across the three years prior to undertaking MBCT and the two years 

after MBCT). 
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Table 4.1. Schedule of assessments  

 

 

 

 

 

 

 

 

4.4. Results 

Quantitative measures. Fourteen patients participated in the study, across two 

MBCT groups: the clinical characteristics of the sample and baseline scores on 

assessment measures are shown in Table 4.2( page 91). The groups were well 

attended: participants attended 96 out of 112 (85.7%) appointments during the 

acute treatment period, and attendance was high (89.5% and 86% respectively) at 

‘top-up’ and ‘follow-up’ visits (Table 4.3,page 92). Patient satisfaction scores as 

measured by the CSQ were generally high (ranging between 3.3-3.7 out of 4), 

with the exception of one CSQ item (‘extent met needs’, mean score 2.9): the 

highest mean score was for ‘satisfaction’ (Table 4.4,page 92).  

Depressive symptoms measured by mean MADRS scores did not improve from 

baseline (16.3) to end-point (15.45). Similarly there was little change in self-

reported depressive and anxiety symptoms from baseline (HADS-D 8.9, HADS-A 

11.3) to endpoint (HADS-D 7.5, HADS-A 10.2) or on HADS total score (p=0.261). 

The reduction in mean severity of illness, as measured by CGI-S scores at 
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baseline (3.4) and endpoint (2.8) did not indicate a marked improvement 

(p=0.13): the overall impression of improvement as measured by CGI-I (compared 

with the baseline) had a mean score of 2.5 (where 2 indicates ‘much improved’, 

and 3 ‘mild improvement’): 7 of the 13 patients for whom CGI-S scores were 

available reporting being ‘much improved’ (n=6) or ‘very much improved’ (n=1) 

(Table 4.5 ,page 93).  

Mindfulness awareness assessed by MAAS did not show any significant 

improvement from baseline to endpoint (p=0.12) whereas scores on the 

Southampton awareness questionnaire indicated a more marked change (p=0.02). 

There was an improvement in various mindfulness domains from baseline to 

endpoint, including ‘mindful observation’ (p<0.05), ‘opening awareness’ (p<0.01) 

and ‘acceptance’ (p<0.05), but there was minimal change in ‘letting go’. No 

significant change was observed in ruminations measured by NHMRS at the end 

point (p-0.153). There was little improvement (p=0.10) in self-reported resilience 

as measured by change in mean CD-RISC score from baseline (41.2) to endpoint 

(49.2) (Table 4.4) There appeared to be little improvement in the course of illness 

(as assessed by trajectory across the three years prior to undertaking MBCT and 

the two years after MBCT) (Figure 4.1,page 94). 

Qualitative measures. A semi-structured qualitative interview was performed at 

six months during the follow-up session: a total of 11 patients (3 men, 8 women: 

aged 37-67 years (mean age 51 years) participated in the interview. A brief 

thematic framework analysis was performed on the material generated in the 

interviews and two major themes emerged ‘isolation and stigma’ and ‘on-going 

support’. Patients valued being in a group of people with similar illness and were 

relieved to find that other people had similar experiences. There was a feeling 

that support had built up within the group. Participants reported that they were 

more able to undertake exercises within a group than when alone. The group 

was described as “not a fix, but a help”: one participant stated “it just gives you 

some ideas of perhaps a way of dealing with some stuff or maybe looking at it a 
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different way or just not looking at it at all”; another commented. “bearing in 

mind I’m also taking medication, which I feel also, does have a bearing on 

making me feel less anxious about things, but it’s definitely helped me to 

become aware of the disadvantages of sort of ruminating and letting your 

thoughts get into a spiral, which is usually downwards”. A participant whose 

mood worsened after the study felt she had been too ill to make use of what she 

had learnt: another said what they had learnt was very useful when they were 

well, but less so when they most needed it.  
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Table 4.2 . Demographic and clinical characteristics at baseline 

                                                     Group1      Group2        Pooled groups 

N                                                                        8                     6                   14 

Female n (%), male n (%)                                      6(75),2(25)      4(67),2(33)    10(71),4(29)         

Mean age,yrs (range)                                           48.5(37-62)     55.2(47-67)   51.9(37-67) 

MDRS (mean)                                                       14.4  18.8 16.3 

CGI-S (mean) 3.4 3.3 3.4 

HADS total score (mean) 17.8 23.3 20.1 

HAD-A score (mean) 9.9 13.2 11.3 

HAD-D score (mean) 7.9 10.2 8.9 

MAAS score (mean) 48.3 48.7 48.4 

SMQ-mindful observation score (mean) 9.9 9.5 9.7 

SMQ-letting go score (mean) 8.9 7.2 8.1 

SMQ-opening awareness score (mean)        9.3                  7.5                8.5 

SMQ- acceptance score (mean)                              6.5        9.8  7.9 

NHMRS  65.0       64.8 64.9 

CD-RISC score (mean) 41.4 41.0 41.2 

EuroQol-mobility score (mean) 0.3 0.5 0.4 

EuroQol-self-care score (mean) 0.1 0.2 0.1 

EuroQol-usual activities score (mean) 0.5 0.8 0.6 

EuroQol-pain/discomfort score (mean) 0.8 0.8 0.6 

EuroQol-anxiety/depression score (mean) 0.8 1.2 0.9 

EuroQol-CHS score (mean) 59.1 58.0 58.6 

AMT-specific score (mean) 9.0 7.3 8.3 

AMT-extended score (mean) 0.5 0.8 0.6 

AMT-categorical score (mean) 3.4 3.0 3.2 

AMT-semantic score (mean) 1.0 1.3 1.1 

AMT-omitted score (mean) 1.1 2.5 1.7 

MADRS, Montgomery-Asberg Depression Rating Scale; CGI-S, Clinical Global Impression of Illness 
Severity; HADS Hospital Anxiety and Depression Scale; HADS-A, anxiety sub-scale; HADS-D,depression 
sub-scale; MAAS, Mindful Attention Awareness Scale ; SMQ,Southampton Mindfulness Questionnaire; 
NHMRS,Nolen- Hoeksema and Morrow Ruminations scale; C-D RISC,Connor-Davidson Resilience Scale; 
EuroQol, European Quality of Life Health Status Questionnaire; AMT, Autobiographical Memory Test. 
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Table 4.3. Attendance at arranged sessions 

In total 14 patients attended 96 out of 112 (85.7%) arranged appointments 

during the acute treatment period.  

Table 4.4. Satisfaction with treatment delivery 

CSQ, Client Satisfaction Questionnaire. All data rounded to 1 decimal place. 

Maximum score is 4. 
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Table 4.5. Endpoint scores and changes in scores from baseline 

 

CGI-I, Clinical Global Impression of Improvement. All data rounded to 1 decimal place. 
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Figure 4.1.  Course of illness – individual trajectory before and after 

participation 

(key on next page) 
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 Severity of Depressive Episode* 

 Normal, not at all ill 

 Borderline ill 

 Mildly ill 

 Moderately ill 

 Markedly ill 

 Severely ill 

 Among the most extremely ill patients 

 Lost to follow-up 

*Based on the Clinical Global Impression of Severity of Illness Scale 

4.5. Discussion 

The study was limited by the small sample size and the lack of control group. In 

addition, there was no measure of the degree of adherence to the recommended 

‘homework’, and a reliance on retrospective case notes for gathering details of 

previous depressive episodes prior to undertaking study sessions.  

The MBCT group was well attended and the participants reported a high degree 

of satisfaction. In addition, 7 of the 13 participants for which data were available 

reported being ‘very much’ or ‘much’ improved at the follow-up visit. There was 

an increase in mindfulness awareness on one measure (Southampton 

Mindfulness Questionnaire), but little improvement in ruminations, depressive 

symptoms, anxiety symptoms or the longitudinal course of illness. Patients 

described benefits of participation in the group, felt better, and supported whilst 

working with a group of people with similar experiences: there was a common 

appreciation that MBCT was a ‘help’ rather than a ‘fix.’  

The findings from this preliminary study suggest that participation in a 

mindfulness group is likely to be welcomed by patients with highly recurrent 
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unipolar depressive disorder. However, there is a persisting need for a large 

randomised controlled trial in this patient group: preferably with an exploration 

of the ‘dose-response relationship’ and more refined interventions. Participants 

find it hard to undertake ‘homework’ activities and strategies should be 

developed to monitor and facilitate treatment adherence during the intervention. 

There is additional scope for exploring the mechanisms, which underlie potential 

changes in symptoms whilst undergoing a mindfulness intervention. The findings 

arising from qualitative interviews underscore the feelings of isolation, stigma 

and ‘self-stigma’ experienced by patients with recurrent major depressive 

disorder experience and these could be addressed within a more comprehensive 

intervention.  

Chapter 4 of this thesis explores the effects of another complementary 

intervention (yogic breathing delivered in groups) in a different patient group 

(patients with generalized anxiety disorder). The study design included more 

detailed assessment of ‘homework’ activities, and the exploration of cognitive 

mechanisms associated with changes in anxiety and depressive symptoms. 
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Chapter 5. Evaluation of the effectiveness and 

feasibility of Yogic breathing techniques in treatment 

resistant generalized anxiety disorder with moderate 

to severe persistent symptoms 

5.1 Abstract 

Aim. To evaluate the effectiveness and feasibility of yogic breathing techniques (Pranayama) 

for managing symptoms of generalized anxiety disorder (GAD) in patients who had 

continued to experience moderate to severe symptoms of anxiety, despite having 

undergone two evidence-based pharmacological treatments. 

Participants. Adult patients (aged 18-70 years) with a primary diagnosis of GAD with or 

without comorbidities on the Mini-International Neuropsychiatric Interview (MINI). Suitable 

patients had undergone a minimum of six weeks of two evidence-based pharmacological 

treatments; a score of ≥ 4 (original protocol), or a score of ≥3 (amended protocol) on the 

Clinical Global Impression Severity scale (CGI-S); a score of ≥ 24 (original protocol), or a 

score of ≥ 20 (amended protocol) on the Hamilton Anxiety Scale (HAMA); and a score of ≤19 

on the Montgomery-Åsberg Depression Rating Scale (MADRS). 

Material and methods. The trial initially comprised three phases (retrospective, prospective 

and augmentation) and three patients completed this protocol. These patients had historical 

(at least six weeks of treatment) evidence of non-response or partial response to an 

evidence–based treatment (‘retrospective phase’) in the index episode, together with six 

weeks of non-response or partial response to another evidence based treatment given within 

the service (prospective phase): and were recruited from the Mood and Anxiety Disorder 

Service along with referrals to that service from community mental health teams. Due to 

difficulties in recruitment the protocol was amended, with removal of the prospective phase, 

and recruitment was extended to GP surgeries which were requested to refer potentially 

suitable patients. Six patients completed the study through the amended protocol. In the 
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augmentation phase patients participated in the yogic breathing training and practice 

programme for twelve weeks (led by a trained yoga instructor), and were encouraged to 

practice it regularly at home. They were advised to increase the duration of practice 

gradually, and to keep a log of their activities. Psychological assessments were performed at 

Baseline, at the end of Weeks 1, 2 and 6, and at Endpoint. Two neurocognitive assessments 

were undertaken at Baseline and Endpoint in the augmentation phase. 

Results. Participating patients (n=9) had moderate to severe symptoms of anxiety and mild 

to moderate symptoms of depression at baseline (mean scores: HAMA 25.44, MADRS 16.89, 

GAD-7 16.33, HADS 26.22, CGI-S 4.78). Participants attended 84% of offered sessions and 

provided positive feedback on the content and delivery of treatment. There was a significant 

reduction in symptom severity assessed by HAMA, GAD-7, CGI-I, CGI-S, HAD and MADRS, 

between Baseline and Endpoint. Change between Baseline and Endpoint in the anti-saccade 

task showed a reduction in performance errors to negative stimuli. 

Limitations. The absence of control group for comparison and the small sample size. 

Conclusion: Yogic breathing techniques appear beneficial in reducing symptoms of anxiety 

and depression in patients with treatment resistant GAD. They are simple to learn and could 

be used more widely but larger controlled studies are needed before their use can be 

recommended in clinical practice. 

 

5.2 Introduction 

Anxiety disorders are among the most prevalent psychiatric disorders in community settings 

and in primary and secondary care. They have a 12-month prevalence of approximately 14% 

(Wittchen et al., 2011) and a lifetime prevalence of approximately 21% in general population 

(Wittchen and Jacobi, 2005). Generalized anxiety disorder (GAD) is suggested to have a 12-

month prevalence of 1.7-3.4 % (Wittchen and Jacobi, 2011) and lifetime prevalence of 4.3-
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5.9% (Wittchen and Jacobi, 2005): it is twice more common in women than men (Kessler et 

al., 2008; Wittchen et al., 1994) and typically evolves gradually (Beesdo et al., 2009). 

Recent evidence-based guidelines for the management of patients with GAD recommend 

initial treatment with either a selective serotonin reuptake inhibitor (SSRI) or a serotonin–

norepinephrine reuptake inhibitor (SNRI) (Baldwin et al., 2014). The findings of randomized 

placebo controlled trials suggest a response rate of 60-75% to initial pharmacological 

treatment, when using global scales of improvement. This leaves a substantial minority of 

patients who do not respond to initial treatment approaches. Psychological interventions, 

principally cognitive behavioural therapy (CBT), have similar overall efficacy to treatment 

with medication. Due to uncertainty about the potential value of combination treatment, 

compared to either CBT or medication alone, current guidelines do not recommend the 

initial combination of pharmacological and psychological treatments (National Institute of 

Clinical Excellence, 2011; Baldwin et al., 2014).   

There is much uncertainty about further management of patients with GAD who do not 

respond to initial treatment, and a range of differing approaches are used. These include 

increasing the dosage of the same medication, augmentation of one medication with 

another, switching to another treatment, and the combination of pharmacological with 

psychological interventions. At present the only intervention for which there is good 

evidence is for augmentation of antidepressant drugs with the anticonvulsant and anxiolytic 

medication pregabalin (Rickels et al., 2012), but pregabalin augmentation is not always 

effective and some patients report troublesome drowsiness. There is a clear need for further 

studies of other augmentation (‘booster’) treatments in the group of patients who have not 

responded to initial treatments particularly the treatments, which are comparatively less 

expensive as compared to the other current treatment approaches.  

Slow deep breathing is a common relaxation technique and breathing exercises are often 

recommended in the management of anxiety symptoms. Deep breathing techniques form an 

integral part of yogic practice and evidence suggests they may be beneficial in the 

management of anxiety disorders. The findings of a preliminary study of a yoga-based 



   Chapter 5 

 

98 

breath intervention programme as an augmentation treatment in patients with GAD suggest 

this intervention may be useful, though many aspects of its potential value remain uncertain 

(Katzman et al., 2012). The tradition of yoga is very well known and is established over 

centuries in India. It is described in most of the old Indian scriptures (Upanishads, Vedas). 

Archaeological evidences suggest that yoga have been practiced since as early as 3000 BC. 

The word yoga is derived from a Sanskrit word Yuj which means to join and the purpose of 

yoga is to unite ourselves with our highest nature (Prabhu, 2011). Yoga practices have been 

divided into eight types: Yama, Niyama, Asana, Pranayama, Pratyahara, Dharana, Dhyana 

and Samadhi.  

The study described in this chapter is focussed on an evaluation of Pranayama. The word 

Pranayama is itself formed of two words: Prana meaning breath, and Yama meaning control, 

and the composite word means breath regulation. The breath control or regulation involves 

changing the rate and depth of breathing, holding the breath, breathing through the mouth, 

or breathing through one or both nostrils. There are 3 kinds of breath movements described 

in pranayama. The first movement (Puraka) is inhalation (breathing in), the second 

movement (Recaka) is exhalation (breathing out), the third movement (Kumbhaka) is breath 

retention, in which breath is held either after an inhalation (antara Kumbhaka), or 

exhalation (bahaya Kumbhaka), or both. Pranayam emphasizes control over three breath 

‘movements’, and involves a pause or interval in the movement of breath. 

There are many reports of benefit being derived from the use of yogic breathing techniques 

in healthy volunteers, inpatients with physical health problems, and in patients with mental 

disorders including obsessive-compulsive disorder and post-traumatic stress disorder. A 

number of physiological studies suggest that yogic breathing techniques may produce 

beneficial effects in cardio-respiratory parameters (Tiwari and Baldwin, 2012). The exact 

physiological mechanisms underlying the effects of Pranayam are not clear, but various 

models have been proposed based on the previous investigations. Pranayam techniques 

provide many opportunities to follow the breath, and when this is done, the mind is ‘pulled 

into’ the activities of breathing. The quality of breath is thought to influence the state of 
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mind, and vice versa: whatever is going on in the mind will also affect the breath. When 

someone is excited, anxious or angry, breathing becomes shorter and quicker, compared to 

when someone is relaxed, when breathing is deeper and slower. Yogic breathing may exert 

its influence by strengthening, balancing and stabilising the autonomic and stress response 

system, decreasing chemo reflex sensitivity, improving the baroreflex response, shifting to 

parasympathetic dominance via vagal stimulation, balancing of cortical areas by thalamic 

activity, inhibiting cortical areas involved in executive functions, activation of the limbic 

system and through increased release of prolactin and oxytocin (Brown et al., 2005).  

Several different forms of Pranayama have been described by scholars; the ones used in this 

study are described in Table 5.1(page 113). 

 A systematic review (Tiwari and Baldwin, 2012) and the subsequent appraisal of identified 

studies reveals only limited evidence for the efficacy of yogic breathing arising from 

adequately designed and sufficiently powered randomised controlled trials in patients with 

well-defined anxiety disorders. As such, there is a persistent need for a large randomised 

controlled trials in strictly defined clinical samples, in which assessments of potential 

efficacy in acute treatment are accompanied by investigations of possible changes in 

neuropsychological autonomic nervous system functioning, which might underlie any effects 

in reducing measures of anxiety; furthermore, there is a need to establish whether any 

potential benefits seen during acute treatment are maintained over longer periods (Tiwari 

and Baldwin, 2012). This study therefore explored the feasibility and effectiveness of yogic 

breathing techniques in patients with treatment-resistant GAD in a tertiary setting. Two 

neurocognitive tests (anti-saccade task, startle response) were performed to identify 

possible changes in neuropsychological functioning. 

5.3 Material and Methods 

This was a single centre study, designed to investigate the potential effectiveness and 

acceptability of yogic breathing techniques, as an augmentation approach in patients with 

DSM-IV defined GAD, who have not previously responded to two evidence-based 
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pharmacological treatments in the index episode of illness. The study protocol version 6 

(Appendix 2) was approved by NRES( National Research Ethics Committee –Appendix 2.12) 

and Southern Health Research and Development (Appendix 2.12) Other materials include: 

Patient Information leaflet v4 (Appendix 2.13), patient consent form v3 (Appendix 2.14), GP 

information letter v2 (Appendix 2.15) and patient feedback sheet v2 (Appendix 2.16). The 

study was completed in accordance to the original and an approved amended protocol. An 

amendment to the first protocol was submitted and approved following difficulties in the 

recruitment of patients. (Appendix 3: Second protocol v7). Other amended documents 

include approval letter from NRES (Appendix 3.11), approval letter from Southern Health 

Foundation NHS Trust (Appendix 3.12), patient information sheet v5 (Appendix 3.13), 

patient consent form v5 (Appendix 3.14), GP information letter v3 (Appendix 3.15) and 

advert for recruitment of patients (Appendix 4). The protocol version 6/7 also contained 

information about the rating scales: MINI (version 6), HAMA, MADRS, GAD-7, HADS, CGI-I 

and CGI-S. The protocols also contained information about the Anti-saccade task and Fear 

potentiated startle task.  

According to the original protocol, participants (aged 18-70 years) were primarily recruited 

from the Mood and Anxiety Disorder Service (tertiary care service in Southampton). There is 

a single point of referral in Southampton for secondary care mental health services; named 

the ‘Assessment and Access Team’ (AAT) and patients are referred to this service by their 

general practitioners. The AAT and the Community Treatment Team (CTT) were contacted, 

asking them to refer patients with probable GAD to the tertiary service, with a view to assess 

their potential suitability for participating in the study. This process was subsequently 

extended to primary care surgeries, which were requested to refer suitable and potentially 

interested patients directly to the Mood and Anxiety Disorder Service. In addition, approved 

study adverts were displayed in the reception areas of CTT, AAT and surgeries asking 

potentially interested patients to contact their respective clinicians if they wished to learn 

more about the study.  
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Referred patients were assessed to confirm the diagnosis and consider potential suitability 

for participation in the study. Potentially eligible and interested participants provided written 

consent having read the information sheet and after having had the opportunity to ask 

questions. Patients with a primary diagnosis of GAD, who fulfilled the inclusion criteria were 

potentially eligible for participation, whereas patients with primary mood disorders, primary 

substance misuse or dependence disorder, or antisocial personality disorder, were excluded. 

The presence of GAD and other mental disorders was determined by the use of Modified 

Mini International Neuropsychiatric Interview (MINI) (Sheehan et al., 2009) (Protocol v7, 

Appendix 3) which also includes a module to identify antisocial personality disorder. Those 

with secondary abuse (not dependence) which had arisen during the ‘index episode’ of GAD 

and in whom the condition was regarded as unequivocally secondary to GAD could 

potentially be included, providing the nature of the substance use did not make them 

unsuitable to receive treatment.Patients with coexisting depressive symptoms were included, 

providing GAD was the primary diagnosis, on the basis of history, current symptom severity 

and distress, and providing the patient scored 19 or less on the Montgomery-Asberg 

Depression Rating Scale (MADRS) (Montgomery & Asberg, 1979).  

 

There were 3 phases of study in the original protocol (Appendix 2): ‘Retrospective’, 

‘Prospective’ and ‘Augmentation’. The retrospective phase consisted of examining local 

secondary/primary care mental health records to identify suitable participants with a current 

primary diagnosis of GAD who had not responded to an evidence-based treatment for a 

period of six weeks. In the prospective phase, the selected participants were prescribed 

another evidence-based treatment and were assessed at Baseline, the end of Weeks 2 and 4 

weeks, and Week 6 (Endpoint). The augmentation phase was the twelve-week course of yogic 

breathing in addition to ‘treatment as usual’. Three patients completed the study according 

to the original protocol, and six patients completed the study according to the amended 

protocol: a total of nine patients successfully completed the augmentation phase. 
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5.3.1 Protocol version 6 (Appendix 2): Inclusion criteria: 

 male or female patients aged between 18-70 years; 

 DSM-IV diagnosis of generalized anxiety disorder (GAD); 

 historical evidence of unsuccessful treatment of current anxiety symptoms with an 

SSRI or SNRI for at least 6 weeks; 

 having a score of at least ‘moderately ill ‘on the Clinical Global Impression of Severity 

(4 or more); 

 current anxiety symptoms of at least moderate severity (i.e. 24 or more on the 

Hamilton Anxiety Scale); 

 current depressive symptoms of not more than mild severity (i.e. less than 20 on the 

MADRS). 

5.3.2 Protocol version 6 (Appendix 2): Exclusion criteria: 

 patients aged less than 18 or more than 70 years; 

 having a primary diagnosis other than GAD; 

 no evidence of unsuccessful treatment of current symptoms with an SSRI or SNRI for 

at least 6 weeks; 

 being less than moderately ill on the Clinical Global Impression of Severity (CGI-S 

score of 3 or less); 

 current anxiety symptoms of less than moderate severity (i.e. 23 or less on the 

Hamilton Anxiety Scale); 

 current depressive symptoms of more than mild severity (i.e. 20 or more on the 

MADRS); 

 having a primary diagnosis of an alcohol or substance use disorder; 

 having a DSM-IV diagnosis of antisocial personality disorder, according to completion 

of the MINI. 
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 5.3.3 Evidence of non–response to previous pharmacological treatment 

Retrospective phase: This was ascertained by examining local secondary/primary care 

medical records to identify potentially suitable participants, who have not responded to the 

prescription of an evidence-based psychotropic medication, for a period of at least six weeks. 

Prospective phase (Table 5.1,page120): This period started with the prescription of an 

evidence-based pharmacological treatment, all patients underwent assessments at Baseline, 

Week 2, Week 4 and Week 6. Assessments included the Hamilton Anxiety scale (HAMA) 

(Hamilton, 1959), the Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 

1983), the Clinical Global Impressions of Severity and Improvement (CGI-I, CGI-S) (Guy, 1976) 

and MADRS. Specific enquiries were made regarding any adverse effects. Adherence to 

treatment was ascertained by tablet counting at each visit. In the prospective phase 

‘response’ was defined as a 50% reduction in score on the HAMA from Baseline to Endpoint 

or a CGI-I score of 1 or 2 (i.e. ‘very much’ or ‘much improved’) at the end of Week 6. Patients 

who met either of these criteria were deemed not suitable to participate in the augmentative 

phase of the study, as they were regarded as having responded to treatment in the 

prospective phase. 

5.3.4 Augmentation with yogic breathing techniques 

The potential patient participants in this phase fulfilled all of the following criteria: 

 male or female patients, aged 18-70 years with a primary diagnosis of DSM-1V GAD, 

confirmed by the Modified International Neuropsychiatric Interview (MINI); 

 less than 50% reduction in symptom severity assessed with HAMA during the 

prospective phase or: 

 at least moderately ill (score of 4 or more on the Clinical Global Impression of 

severity); 



   Chapter 5 

 

104 

 current HAMA scores of at least 24 points, which corresponds to a CGI-I score of 4 in 

a post hoc analysis of clinical trial data for escitalopram in the treatment of GAD (Bandelow 

et al., 2006). 

Only 3 patients participated and completed the study with the above criteria.  

5.3.5 Changes made in the Protocol version 6: 

 recruitment was extended to the GP surgeries, which were contacted and requested 

to refer potentially interested patients with a diagnosis of GAD to the Mood and Anxiety 

Disorder Service. Approved local adverts were placed with community treatment teams and 

GP surgeries; 

 the prospective phase was removed; 

 in the retrospective phase, primary and secondary care medical records were 

examined to ascertain historical evidence of unsuccessful treatment of current anxiety 

symptoms with two evidence-based pharmacological treatments, each for at least six weeks; 

 changes made to the inclusion criteria: the CGI –S score was reduced to >3, HAMA 

scores were reduced to ≥ 20 . 

5.3.6 Study treatments and assessment schedule (Table 5.2, page 114)  

Suitable participants for the augmentation phase were offered the opportunity to take part 

in the study. The aim and details of the study were described in a specially developed 

patient information sheet. All patients were able to discuss the potential benefits and 

drawbacks of participating in the study, and had time to reflect on whether or not they 

wished to participate. It was emphasized to them that their continuing outpatient care would 

not be affected, whether they choose or not choose to participate. In addition to undergoing 

instruction in yogic breathing techniques, participants continued with their pharmacological 

treatment, prescribed in the retrospective phase, to which they had not yet responded. 

In Week 1 participants had an introductory week of training and practice in groups, with a 

trained yoga instructor. In total, there were three sessions in Week 1 and two sessions in 
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Week 2. Thereafter practice sessions were undertaken once a week in Weeks 3 and 4, and 

once every two weeks between Weeks 4 and 12. Each session lasted for approximately 45 

minutes, apart from two sessions in Week 1 which lasted approximately 90 minutes. In 

addition, participants were given written information about the breathing techniques and 

advised to practice them at home on a regular basis. They were encouraged to keep a log of 

the frequency and duration of their practice (home-work sheet: Appendix 7) and given time 

to share experiences with each other and the trainer after the practice sessions. During this 

period they were assessed at Baseline, the end of Weeks 1, 2, and 6, and Week 12 (Endpoint). 

The schedule of assessment at each visit included the HAMA, CGI-S, CGI-MADRS, HADS, 

GAD-7 (Spitzer et al., 2006) scales and I. Response was defined as 50% or more reduction in 

HAMA score from Baseline to Endpoint, or a CGI-I score of 1 or 2 (i.e. ‘very much’ or ‘much’ 

improved). Symptom remission was defined as a sustained HAMA score of 7 or less, 

accompanied by a CGI-S score of 2 or less. During the sessions, breaks and refreshments 

were provided when needed. The impact on participants was judged during the assessments. 

Study participants were also invited to complete two short neuro-cognitive behavioural 

measures of amygdala hyperactivity and hypoactive prefrontal cognitive control. A fear–

potentiated startle task examined eye-blink startle responding to acoustic and visual 

emotional stimuli. Prefrontal functioning was assessed using an anti-saccade task (i.e. an 

eye tracking measure of cognitive/attention control). The two-neurocognitive tasks (detailed 

description in chapter 6) were completed at baseline and endpoint in the augmentation 

phase under the supervision of Dr Matt Garner, Associate Professor in Psychology and 

Medicine.  

Study participants were also requested to provide their feedback on a pre-designed feedback 

sheet (Appendix 2.16) and encouraged to write about their experiences of yogic breathing 

techniques. 
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5.4 Results 

A total of thirteen patients were screened, of which twelve fulfilled the inclusion criteria and 

consented to participate in the study. Two patients envisaged practical difficulties in 

attending regular sessions and so could not be included; a patient attended the session for 

baseline assessment and two yogic breathing sessions, but became unable to attend and 

withdrew from the study (he joined a local yoga group and practiced breathing techniques at 

home), and a patient was not included as he had psychotic symptoms and the primary 

diagnosis of a psychotic illness. A total of nine patients (7 women and 2 men) completed the 

yogic breathing study (augmentative phase), in 4 groups. The characteristics of participants 

are shown in Table 5.3 (page 115).  

Nine participants attended 83 out of 99 (84%) possible sessions (Table 5.4, page116). The 

attendance proportion was highest in Week 1 (89 %, 100%, and 100% for the first, second 

and third session respectively), as compared to 67% in the final session. 

Three patients completed the study according to the original protocol (version 6) and 

participated in both the prospective and augmentative phase. In the prospective phase they 

received the prescription of an evidence-based medication (two patients received duloxetine, 

and one received pregabalin), for six weeks. Their adherence to treatment was ascertained 

by a tablet count at each visit. Assessments to measure the severity of symptoms were 

performed at Baseline, the ends of the second, fourth and sixth weeks in the prospective 

phase for these patients. In the prospective phase (Table 5.6,page 118), the reduction in 

mean severity of illness as measured by CGI-S at baseline (5.00) and endpoint (4.00) was not 

significant (p value, 0.225). The overall impression of improvement (CGI-I) comparing 

baseline (2.33) and endpoint (3.00) in the prospective phase was not significant (p value, 

0.18). Mean HAMA scores at baseline (29.00) reduced to 17.66 by the Endpoint but the 

change in score was not significant (p value, 0.108). Mean GAD -7 scores reduced from 19.0 

(Baseline) to 14.0 (Endpoint) showing some improvement in subjective symptoms of anxiety 

(p value,.130). Depressive symptoms declined from Baseline (mean MADRS score, 17.0) to 

Endpoint (15.33) but this change was not significant (p value, 0.624). However there was a 
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significant reduction (p value, 0.049) in mean HADS scores from Baseline (28.66) to 

Endpoint (21.00). No patient met the criteria for response to treatment (as all had less than 

a 50% reduction in HAMA scores, and CGI-S scores remained at 4 or above), and therefore all 

participants were potentially suitable for participation in the augmentation phase. Six 

patients completed the study in accordance with the amended protocol. These patients were 

selected on the basis of retrospective evidence of having not responded to two evidence-

based treatments for this index episode.  

All nine patients participated in the augmentation phase. In this phase overall illness 

severity declined from Baseline to Endpoint as reflected in the decline of mean CGI-S scores 

from 4.76 at Baseline, to 4.44 and Week 1, 4.44 at Week 2, 3.56 at Week 6 and 2.44 at Week 

12. This decline in score was significant (p value, 0.001) (Table 5.5, page 117 ). The overall 

impression of improvement as measured by CGI-I reflected this gradual improvement (lower 

scores indicating greater improvement): Week 1, 3.67; Week 2, 3.44; Week 6, 2.78; Week 12, 

2.11, the difference from Week 1 to Endpoint being significant (p value, 0.001). 

Anxiety symptom severity declined over time, mean HAMA being at 25.44 at Baseline, 19.21 

at Week1, 19.44 at Week 2, 16.56 at Week 6, and 14.77 at Week 12, this change being 

significant (p value, 0.001). Scores on the HAMA sub-scales for psychic and somatic anxiety 

showed similar declines from Baseline to Endpoint: HAMA–psychic reducing from 14.00 at 

Baseline to 7.66 at Endpoint, and HAMA-somatic reducing from 11.44 at Baseline to 7.11 at 

Endpoint (p-value 0.001 for both sub-scales). 

A similar gradual improvement was seen on the GAD-7 outcome measure, with a mean score 

at Baseline of 16.33, 14.78 at Week1, 14.33 at Week 2, 11.22 at Week 6 and 10.11 at Week 

12; the change from Baseline being significant (p value, 0.001). Mean HADS scores also 

declined over time, from 26.22 at Baseline, to 24.67 at Week 1, 21.0 at Week 2, 20.66 at 

Week 6, and 20.11 at Week 12, this change being significant (p value, 0.002). This 

improvement was reflected in decline in mean score on both the HADS-A and HADS-D sub-

scales: there was a significant reduction (p-value, 0.019) in mean HADS-A from 15.88 at 

Baseline to 12.44 at Week 12, and a significant reduction (p-value, 0.018) in mean HADS-D 
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score from 10.34 at Baseline to 7.67 at Week 12. Depressive symptom severity declined 

during the course of the study, mean MADRS scores being 16.89 at Baseline, 16.00 at Week 

1, 17.00 at Week 2, 15.00 at Week 6, and 12.67 at Week 12: this decline from Baseline to 

Endpoint being significant (p-value, 0.048). 

HAMA scores were reduced by 40% or more from Baseline to Endpoint in six of the nine 

participants (Table 5.7, page 118). HAMA scores in two patients declined by more than 50 %, 

and in four patients HAMA scores declined by between 40-45% from Baseline to Endpoint. 

Two patients had a reduction in HAMA score of 36%, and one patient had a 17.8% reduction 

in HAMA score from Baseline. The latter patient encountered difficulties in practicing the 

breathing techniques and was unable to practice for more than 5-10 minutes even by the 

end of the study: she had also found it difficult to engage during the practice sessions.  

Findings from the anti-saccade task (neurocognitive task) showed that whereas participants 

made more errors on negative stimuli as opposed to neutral stimuli at Baseline, there was 

no difference in errors between neutral and negative stimuli at end point. Findings relating 

to the two neurocognitive tasks and autonomic measures are discussed in the subsequent 

Chapter.   

Feedback comments were provided by eight of the nine participants. A participant 

commented on the timing of yogic breathing sessions saying she found it difficult to attend 

morning sessions. Many participants volunteered to write about their own experiences of 

the yogic breathing trial (Appendices 5&6). Some of the participant Participants reported 

feeling quite sceptical during the initial weeks of the trial but their confidence grew as they 

begin to experience benefit. Participants stated feeling ‘more in control’, ‘anxiety doesn’t 

feel debilitating any more’, One participant said,’ I have been keeping a personal diary over 

the 12 weeks which shows how much I have grown in terms of confidence, mindfulness and 

spirituality within that time period, I feel calmer too – it’s truly amazing!’. ‘By the end of 

course I was finding myself more and more relaxed almost dismissing the anxiety. The good 

days were outweighing the bad days. I would recommend yogic breathing to everyone. 

Loved it.’  
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Concerning functional improvement, three of the participants got back into employment 

(who left the job due to symptoms of anxiety), one started thinking of getting into some 

kind of work, one of them was able to secure a job, which she wanted, and 2 were already 

retired.  

5.5 Discussion 

Generalized anxiety disorder is typically a chronic debilitating condition with a fluctuating 

course. The majority of patients with this condition have functional impairment and struggle 

to fulfil social and occupational responsibilities. Yogic breathing techniques are not 

especially difficult to learn, but require regular and continuous commitment for some time 

before substantial benefits can be seen. In this study patients found it quite difficult to 

practice regularly at first, as they were sceptical about its potential benefit and because 

symptoms of anxiety interfered with their practice. The study design was crafted in such a 

way that participants had the opportunity for more intensive practice with the yoga trainer 

during the first two weeks. Participants commented that they started practicing more 

regularly when they noticed some improvement in their symptoms. Encouraging them to 

keep a mood diary and to join discussions after practice sessions might have helped them to 

continue with regular individual practice. 

The outcome measures were selected to provide subjective and objective assessments of the 

severity of anxiety and depressive symptoms and of overall illness severity and improvement. 

Significant improvements were seen in scores on all outcome measures. There was a 

significant reduction in symptoms of anxiety at the end of 12 weeks of intervention, with 

improvements in psychological and somatic anxiety symptoms. This contrasts with findings 

relating to deep breathing which is typically targeted only at reducing physical symptoms of 

anxiety. Significant reductions were also noted in depressive symptom severity, similar to 

the reduction in depressive symptoms with pregabalin treatment of patients with GAD (Stein 

et al., 2008). The findings relating to the anti-saccade task were consistent with an 

improvement in anxiety symptoms from baseline to endpoint.  
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The limitations of study are inherent in its small sample size and absence of a control group. 

In addition assessments were performed by a single assessor. Regular contact between 

assessor and patient participants may have resulted in many non-specific but therapeutic 

effects. Furthermore this was a three-month study and symptoms may have reduced with 

the passage of time.  
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Table 5.1: Prospective phase 

  Procedures & 

Instruments 

 

Screening Baseline Week 2 Week 4 Week 6 

Information Sheet √  

 

   

Written consent Form √     

Mini International 

Psychiatric Interview 

 

√     

HAMA √ √ √ √ √ 

MADRS √ √ √ √ √ 

Clinical Global Impression- 

Severity 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

Clinical Global Impression- 

Improvement 

  

 

 

 

√ 

 

√ 

 

√ 

GAD-7 √ √ √ √ √ 

Hospital Anxiety and 

Depression scale 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 
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Table 5.2: Augmentation phase 

  

Procedures& 

Instruments 

Screening  Baseline Week 1 Week 2 Week 6 Week 12 

Information Sheet √      

Written consent 

Form 

 √     

Mini International 

Psychiatric 

Interview 

√      

HAMA √ √ √ √ √ √ 

MADRS √ √ √ √ √ √ 

Clinical Global 

Impression- 

Severity 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

Clinical Global 

Impression- 

Improvement 

   

√ 

 

√ 

 

√ 

 

√ 

GAD-7 √ √ √ √ √ √ 

Hospital anxiety 

and depression 

scale 

√ √ √ √ √ √ 

Anti-Saccade 

computerized task 

 √    √ 

Startle 

computerized task 

 √    √ 

Feedback 

Questionnaire 

     √ 
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Table 5.3 : Demographic characteristics of study sample (n=9) 

Female % 7/9 (77.7%) 

Male % 2/9 (22.2%) 

Mean age, yrs. (range) 42  (23-62) 

Employed % 22/9 (2222.2%) 

Duration of index episode (range) 6 months- 20 years 
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Table 5.4. Attendance at treatment sessions 

Week 1 2 3 4 6 8 10 12 

Session 1 2 3 4 5 6 7 8 9 10 11 

Pilot (n=1)  Y Y Y N Y Y Y Y Y Y Y 

Group 2 

(n=2) 

2 2 2 1 2 2 2 2 2 2 1 

Group 3 

(n=3) 

2 3 3 3 3 3 2 2 2 2 3 

Group 4 

(n=3) 

3 3 3 2 3 2 3 1 3 1 1 

Pooled 

(n=9) 

8 9 9 6 9 8 8 6 8 6 6 

Attendance 

(%) 

89 10

0 

10

0 

67 100 89 89 67 89 67 67 

In total 9 patients attended 83 out of 99 (84%) treatment sessions  
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Table 5.5 - Clinical outcome data: mean scores (with standard deviation) 

by study week 

  Baseline Week 1 Week 2 Week 6 Week 

12 

P- 

value 

HAMA 25.44 

(3.75) 

19.21 

(3.76) 

19.44 

(4.33) 

16.56 

(4.07) 

14.77 

(3.74) 

0.001 

HAMA-

psychic 

14.00 

(1.22) 

10.66 

(2.00) 

10.77 

(2.04) 

9.12 

(3.66) 

7.66 

(2.54) 

0.001 

HAMA-

somatic 

11.44 

(3.42) 

8.55 

(3.35) 

8.67 

(3.96) 

7.44 

(3.41) 

7.11 

(2.26) 

0.001 

MADRS 16.89 

(1.96) 

16.00 

(2.92) 

17.00 

(6.08) 

15.00 

(6.26) 

12.67 

(6.12) 

0.046 

GAD-7 16.33 

(3.00) 

14.78 

(3.49) 

14.33 

(3.00) 

11.22 

(4.23) 

10.11 

(3.26) 

0.001 

HADS 26.22 

(4.23) 

24.67 

(4.90) 

21.00 

(8.74) 

20.66 

(6.69) 

20.11 

(4.76) 

0.002 

HADS-A 15.88 

(2.08) 

15.33 

(2.73) 

12.44 

(2.10) 

12.55 

(3.35) 

12.44 

(3.64) 

0.019 

HADS-D 10.34 

(3.08) 

9.34 

(3.53) 

8.56 

(4.13) 

8.11 

(3.75) 

7.67 

(2.69) 

0.018 

CGI-S 4.78 

(0.67) 

4.44 

(0.53) 

4.44 

(0.73) 

3.56 

(1.13) 

2.44 

(0.73) 

0.001 

CGI-I - 3.67 

(0.50) 

3.44 

(0.73) 

2.78 

(1.09) 

2.11 

(0.78) 

0.001 

Add data are given to two decimal places. The number of participants in each cell is 9. HAMA, Hamilton 

Rating Scale for Anxiety; HAMA-psychic, HAMA psychic anxiety sub-scale; HAMA-somatic, HAMA somatic 

anxiety sub-scale; MADRS, Montgomery-Asberg Depression Rating Scale; GAD-7, Generalised Anxiety 

Disorder 7-Item Scale; HADS, Hospital Anxiety and Depression Scale (total score); HADS-A, HADS anxiety sub-

scale; HADS-D, HADS depression sub-scale; CGI-S, Clinical Global Impression-Severity; CGI-I, Clinical Global 

Impression, Improvement.  
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Table 5.6 – Clinical Outcome Data (prospective phase, n=3) 

  Baseline Endpoint (Week 

6) 

P- value 

HAMA 29.00 17.66 0.108 

MADRS 17.00 15.33 0.624 

GAD-7 19.00 14.00 0.130 

HADS 28.66 21.00 0.049 

CGI-S 5.00 4.00 0.225 

CGI-I 2.33 (wk1) 3.00 0.180 

 

 Table 5.7 – HAMA Score reduction in augmentative phase  

 

 HAMA scores 

augmentative 

phase 

(Baseline) 

HAMA Scores 

augmentative 

phase (End of 12 

weeks) 

Percentage 

reduction in 

HAMA scores % 

1. 25 15 40% 

2. 22 14 36.5% 

3. 20 12 40% 

4. 22 12 45.5% 

5. 25 16 36% 

6. 27 15 44.4% 

7. 32 14 56.25% 

8. 28 12 57.14 

9. 28 23 17.8% 
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Chapter 6: The Effect of yogic breathing techniques on   

Neurocognitive and Heart rate responses in treatment 

resistant GAD patients 

6.1 Abstract 

Aim. To examine the possible effect of instruction in yogic breathing techniques on 

neurocognitive measures (anti-saccade task and startle response) and autonomic parameters 

(heart rate) in patients with a diagnosis of GAD. 

Participants. Nine participants who participated in the yogic breathing study (Chapter 5) 

undertook the anti-saccade task and startle response assessment at baseline and endpoint. 

Patients had undergone a minimum of six weeks of two evidence-based pharmacological 

treatments; a score of ≥ 4 (original protocol), or a score of ≥3 (amended protocol) on the 

Clinical Global Impression Severity scale (CGI-S); a score of ≥ 24 (original protocol), or a 

score of ≥ 20 (amended protocol) on the Hamilton Anxiety Scale (HAMA); and a score of ≤19 

on the Montgomery-Åsberg Depression Rating Scale (MADRS). 

Material and methods. Participants completed two computerized test sessions involving the 

anti-saccade (emotional variant) task and startle response task at the beginning and at the 

end of the study. During the anti-saccade task they looked towards or away from negative, 

neutral and positive stimuli while their eye movements, heart rate and skin conductance 

were recorded. In the startle task the startle response was recorded following central 

fixation, with presentation of acoustic stimulus and visual stimulus (neutral and positive 

pictures) independently and simultaneously. 

Results. In the antisaccade task, there were greater errors on negative trials compared to 

neutral trials at baseline, but there was a significant reduction in anti-saccade errors for 

negative stimuli as compared to neutral stimuli between baseline and endpoint (p-value, 

0.041). There were no significant differences in the startle response between baseline and 

endpoint. There was no significant difference in mean heart rate during the anti-saccade 

task before and after yogic breathing.  
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Limitations. The absence of control group and the small sample size. 

Conclusion. The absence of a change in mean heart rate suggests that yogic breathing had 

no effect on autonomic arousal in this study. The significant reduction in errors to negative 

stimuli in the antisaccade task suggests an improvement of attention control, accompanying 

the reduction of anxiety symptoms during the treatment intervention.  

6.2 Introduction 

Looking at things is achieved by orienting the eyes, i.e. directing their visual axes to point to 

a new location (Findlay et al., 2012). Large orienting movements involve coordinated actions 

of the eyes, head and body, but smaller movements, such as those made when looking at a 

picture are made with the eyes alone (Yarbus, 1967). Brain ‘commands’ sent to eye muscles 

result in the eyes making a rapid step-like rotation, after which they remain stationary at a 

new position. These step movements are called ‘saccades’ or saccadic eye movements 

(Findlay et al., 2012). In normal viewing, several saccades are made per second, and their 

destinations are selected by cognitive brain process without any conscious awareness 

(Findlay et al., 2012). Saccadic eye movements are influenced by a wide range of cognitive 

processes, including those involved in attention, working memory, learning, long term 

memory and decision-making. An ‘anti-saccade’ is a response directed away from a 

peripheral target - to an opposite location. Anti-saccades require the suppression of a 

response to the target, and voluntary control over saccade direction to make the response in 

the opposite direction (Findlay et al., 2012). The antisaccade test (initially described by Peter 

Hallet in 1978) can be used as a test of attention and other cognitive function: performance 

on this task is impaired in various neurological disorders affecting the frontal cortex or 

basal ganglia.  

 

Recent psychological models suggest that core deficits in attention control are involved in 

the etiology and maintenance of mood and anxiety disorders (e.g. de Raedt & Koster, 2010; 

Sylvester et al., 2012). Heightened states of anxious apprehension and persistent 
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uncontrollable worry are considered to result from dysfunction in amygdala-prefrontal 

circuits (Bishop, 2007) that control maladaptive attentional biases to anxiogenic threat 

stimuli (see review by Bar-Haim et al., 2007). Previous research with the anti-saccade task 

has revealed deficits in attention control in individuals with high generalized trait anxiety 

(Garner et al., 2009; Ansari et al., 2008). Amygdala hyperactivity to threat is observed in 

healthy individuals with high levels of state anxiety (Bishop et al., 2004), and in patients 

with GAD (Nitschke et al., 2009), and is also strongly associated with attention to threat in 

GAD (Monk et al., 2008). 

In this task, top-down attention control is required to suppress (inhibit) reflexive saccades 

(eye-movements) toward an abrupt peripheral visual stimulus and instead generate a 

voluntary saccade in the opposite location (antisaccade) (Ainsworth et al., 2013). Individuals 

typically find the antisaccade task difficult, and are more likely to make erroneous eye-

movements towards the stimulus, and take longer to correctly shift their gaze away from the 

stimulus (rather than towards it, as in prosaccade trials) (Kristjánsson et al., 2001. The 

antisaccade task provides two distinct performance measures: performance effectiveness is 

measured by the proportion of trials on which participants are unable to successfully make 

antisaccades (i.e. error rate) and processing efficiency is measured by the time required to 

successfully programme and make correct saccades (Kristjansson et al., 2001; Eysenck et al., 

2007). Neuroimaging studies of antisaccade performance reveal enhanced activity in 

prefrontal cortex (dorsolateral and ventrolateral) during (correct) antisaccade trials and 

support the involvement of these regions in regulating attention control by inhibiting 

reflexive attentional capture by distractors (Ettinger et al., 2008). 

A modified version of the task known as the ‘emotional antisaccade task’ is used in 

psychological and psychophysiological research to investigate the interaction between visual 

attention and the processing of emotions. In this task emotional stimuli are used as visual 

targets, and participants are required to look in the opposite direction. The anti-saccade 

task has been used to reveal general deficits in attention control in healthy undergraduates 

with high levels of self-report trait anxiety compared to low anxious controls (Garner et al., 
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2009, Ansari et al., 2008). In the 7.5% CO
2

 inhalation model of GAD (Bailey et al., 2005) 

inhalation selectively increases anti saccade errors (i.e. erroneous eye-movements) towards 

negative stimuli compared to i) neutral stimuli presented during CO
2

 inhalation and ii) 

negative stimuli presented during air inhalation (Garner et al., 2012). Test-retest reliability 

for the task is high (r’s > .70 in our emotional variant). 

The startle reflex is a set of skeletomuscular contractions (Davis et al., 1984; Landis et al., 

1939) and can be viewed as a behavioral interrupt which prepares an organism for action 

(Graham et al., 1979). It can be amplified as an expression of fear and is significantly 

increased in the presence of an aversive conditioned stimulus (Brown et al., 2009). It has a 

simple neural circuitry and is easy to measure, so has proven to be an important tool for 

understanding emotional information processing (Davis et al., 1998; Lang et al., 1995). An 

exaggerated startle response is associated with a variety of psychopathological conditions 

like combat neurosis and post-traumatic stress disorder (Landis et al., 1939; Cook et al., 

1999). The fear-potentiated startle paradigm (Lang et al., 2000) assesses the degree to 

which an eye-blink reflex to a probe (a sudden burst of noise) is enhanced by the presence 

of aversive threat stimuli, and provides an index of event-related modulation of amygdala 

activation which underlies threat processing in fear and anxiety (Lang et al., 2000). There is 

evidence of potentiated startle (at baseline and in response to concern-relevant threat 

stimuli) in a range of anxiety disorders (Ray et al., 2009) and in sub-clinical high anxious 

populations (e.g. elevated startle to facial expressions presented within virtual reality in high 

social anxiety – Garner et al., 2011). The test-retest reliability of the startle blink reflex is 

high (α > .96; Flaten, 2002). 

Any anxiety provoking situation prepares the body both psychologically and physically for 

fight or flight. This response is mediated by the activation of sympathetic system and to a 

lesser extent by the parasympathetic system. Activation of the autonomic nervous system 

typically leads to increased heart rate, increased blood pressure, flushing, excessive 

sweating, increased muscle tone and increased frequency of micturition and defecation. 

Most patients with chronic anxiety disorders exhibit increased muscle tension but do not 
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show evidence of autonomic hyper-arousal at rest. However when subject to everyday stress 

anxious individuals tend to react with less physiological flexibility than is seen in healthy 

controls (Hoehn-Saric et al., 2000). Various studies in patients with GAD indicate the 

presence of diminished autonomic responses when compared to a healthy control group, 

with decreased heart rate variability when exposed to emotional stimuli (Shimba et al, 2008; 

Chalmers et al, 2014 ).  

In this study I aimed to examine whether 1. yogic breathing improves attention control 

(reduced errors on antisaccade tasks towards negative stimuli from baseline to endpoint); 2. 

there is a change in fear potentiated startle reflex from baseline to endpoint; 3. there are 

changes in mean heart rate between baseline and endpoint in participants while performing 

the neurocognitive tasks; 4. there is a correlation between scores on outcome measures, 

neurocognitive tasks and heart rate. 

6.3 Material and methods 

Nine patients with a diagnosis of treatment resistant GAD (who had undergone two 

evidence-based psychotropic medications for a duration of at least six weeks) participated in 

the yogic breathing study for 12 weeks. They also undertook the anti-saccade and fear 

potentiated startle response task at the beginning and end of the study. 

The variant of the anti-saccade task (Fig 6.1,page 129 ) replicated the version used during a 

study of the inhalation by 7.5% CO
2

 of threat processing in humans (Garner et al., 2011). 

Participants attended test sessions at the beginning and end (12 weeks) of the study. During 

sessions participants completed an emotional variant of the anti-saccade task. Eight 

negative and eight neutral images were selected from the International Affective Picture set 

(Centre for the Study of Emotion and Motivation, Ganesville, FL, 1999) on the basis of 

normative valence ratings (scale –4 to + 4) and arousal ratings (0-8; negative images: mean 

valence = – 3.1 and mean arousal = 5.8; neutral images : mean valence =1.2 and mean 

arousal =2.9). Images subtended 8 × 5.5 visual deg (at 57 cm). On each trial, an instruction 

word (either ‘TOWARDS’ or ‘AWAY’) was presented at a central fixation point for 2000 ms. At 
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200 ms following word offset, the picture stimulus was presented for 600 ms (6˚to the left 

or right of central fixation). On prosaccade (‘TOWARDS’) trials , participants were required to 

look towards the picture and on anti-saccade (‘AWAY’) trials to look away from it (i.e. to shift 

gaze to the opposite side of the screen). Images were presented six times (balanced across 

conditions) throughout 96 fully randomized experimental trials. Participants completed 

eight practice trials in which they completed pro- or antisaccade movements to a peripheral 

yellow rectangle. To increase task demand on each trial, participants classified the direction 

of a small arrow (↑ or ↓) presented at 50 ms following picture offset (arrow-picture location 

congruent on 50% of trials per trial type). The mean inter trial interval was 1000 ms (range 

750–1250 ms). Stimuli were presented using Inquisit 2 Computer software, Millisecond 

Software, Seattle, WA. Horizontal eye movements were measured by electrooculography and 

sampled at 1000 Hz (MP150-amplifier and AcqKnowledge-3.8.1 software, Biopac-Systems, 

Goleta, CA). 

Data analysis involved scoring saccade direction and latency manually using Acqknowledge 

software. Saccade accuracy and latencies for correct saccades were entered into separate 

repeated –measures analysis of variance (ANOVA) at baseline and endpoint, trial type (pro vs. 

antisaccade), image valence (negative vs. neutral) as independent variables. 

In the fear potentiated startle challenge, participants were instructed to look at a central 

fixation cross presented for 1000ms. Thereafter a visual stimulus was presented for 

4000ms. While presenting the visual stimulus (negative and neutral) the participant received 

an auditory startle probe (96 dB for 50 ms with near instantaneous rise time) for 3000 ms or 

200ms after picture onset. This was followed by an ITI of 11ms (total trial length- 16 s). 

Physiological measures at baseline were recorded and participants were familiarised with 

acoustic stimuli by presenting three probes at an interval of 20 ms, which were discarded 

from analysis. Data was analysed to look at the intensity of startle responses at baseline and 

endpoint in response to negative and neutral visual stimuli and compared by using ANOVA. I 

calculated the average heart rate for individual patients by counting the QRS complexes for 

3 minutes (beginning of the anti-saccade task and startle response). This was done both at 
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the beginning and the endpoint of the trial while doing the anti-saccade and fear potentiated 

startle tasks. 

6.4 Results 

Nine patients completed the baseline antisaccade and fear potentiated startle task but 

baseline data for two participants could not be retrieved from the computer. Eight patients 

completed the endpoint tasks but due to missing baseline data in two patients, complete 

data (baseline and endpoint) was available for only six patients. 

Anti-saccade task. A within-subject comparison with ANOVA using three variables 

(instruction, valence, time) with two levels each was performed. The levels for instruction 

variable were prosaccade and antisaccade; for valence they were negative and neutral stimuli; 

and for time were baseline and endpoint. Participants were compared along various 

variables and levels. Two significant effects were observed. First, a significant interaction 

between valence and time [F (1, 5) = 7.50, P=0.041] which was characterized by greater 

errors on negative trials compared to neutral trials at baseline, but with no difference 

between negative and neutral trials at follow up (Figure 6.2,page 130 ): that is errors to 

negative pictures were reduced over time. Second, asignificant effect of instruction was 

observed [F (1, 5) = F 13.41, P= < .001], indicating that participants made significant greater 

errors on antisaccade than on prosaccade trials (Figure 6.3,page 130).  

Fear potentiated startle response. Startle responses at baseline (neutral and negative 

stimuli) and endpoint (neutral and negative stimuli) were compared using ANOVA. A trend 

was observed towards an effect of valence [F (1, 5) = 6.11, p=.056], this being characterized 

by larger eye blink startle responses to negative stimuli as compared to neutral stimuli: this 

effect did not change with time.  

Mean heart rate in four participants did not change markedly in both the tasks from baseline 

to endpoint. In one individual it decreased by 15 beats/min in the anti-saccade task and by 

8 beats/min in the startle task: in another, it decreased by 15 beats/min from baseline to 

endpoint in the startle task (Table 6.1,page 131). 
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6.5 Discussion 

Performance of the anti-saccade task improved significantly from baseline to endpoint, with 

participants making greater errors on negative stimuli compared to neutral stimuli at 

baseline but making no differences between negative and neutral stimuli at endpoint (p- 

value, 0.041). Caution must be exercised given the small sample size, but this finding and 

suggests an improvement in attention control after the intervention of yogic breathing. A 

recent examination of the effects of duloxetine on subjective, autonomic and neurocognitive 

response to 7.5% CO
2

 challenge showed a reduction in the CO
2

-induced impairment on 

antisaccade task performance after two weeks of administration of duloxetine (Pinkney et al., 

2014). However another study (Ainsworth et al., 2015) found no improvement in 

performance despite a reported reduction in subjective anxiety during 7.5% CO
2 

inhalation 

after psychological interventions. Performance on the antisaccade task was poorer (p-value, 

0.001) than on the prosaccade task, which is consistent with previous studies (for example, 

Ainsworth et al., 2015).  

In the fear potentiated startle task, a larger blink response to negative stimuli as compared 

to neutral stimuli was observed in participants, but this effect did not change over time. The 

assumption of brain circuit hyperactivity as a determinant of the anxious state suggests that 

(regardless of specific anxiety diagnosis) disorder-relevant fear cues, predict uniformly 

greater probe startle potentiation than is found in healthy participants (Lang et al., 2014). 

The magnitude of the startle reflex did not decrease over time, contrary to the expectation 

that the magnitude of the blink reflex would reduce with a reduction in anxiety symptoms.  

These findings accord with those from a recent study (Pinkney et al., 2014) in which CO
2

 

challenge did not increase startle magnitude.  

The mean heart rate (autonomic response) of individual participants (initial three minutes of 

antisaccade and fear potentiated startle task) did not differ significantly between baseline 

and endpoint, which accords with the findings of a recent study (Ainsworth et al., 2015) in 

which healthy subjects practiced open monitoring or focussed attention and reported 

reduced subjective anxiety during 20 min inhalation of 7.5% CO
2 

compared to relaxation 
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controls with no significant differences on neurophysiological measures. A previous study 

(Pinkney et al., 2014) found no observable effect of duloxetine on autonomic arousal (heart 

rate and blood pressure) or subjective mood in response to 7.5% CO
2 

challenge, despite a 

positive effect on attention control.  

The above studies were performed in healthy volunteers but the participants in the current 

study had the diagnosis of treatment-resistant GAD and continued pharmacological 

treatment as usual during the study period, which could also have influenced heart rate. 

Participants were presented with neutral, positive and negative stimuli during these tasks 

and it may be that mean heart rate is not the best indicator of autonomic activity as heart 

rate may have varied depending on stimulus type. Worry inhibits a robust heart rate 

response to threat in controls and in patients with GAD (Fisher et al., 2013). Measures like 

heart rate variability and skin conductance could represent a better measure of autonomic 

reactivity. 

Change in scores across all outcome measures of anxiety (HAMA, GAD-7, HADS) indicated a 

significant improvement in anxiety symptoms after the yogic breathing intervention in 

subjects, and these changes are accompanied by findings on a neurocognitive task 

(significant improvement in the performance on the anti-saccade task) indicating an 

improvement in attention. The small sample size and absence of a control group is a major 

limitation in this study. Further studies should include larger samples of patients and 

controls before it can be concluded that yogic breathing techniques can affect measures of 

cognitive performance, and incorporation of more robust measures of autonomic responses 

to specific stimuli of longer duration would clarify the nature of accompanying physiological 

changes during yogic breathing instruction in GAD patients. 
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Fig 6.1: Taken from Pinkney et al, 2014 (Poster presented at ECNP, 2014)



   Chapter 6 

 

127 

Fig 6.2- Results of antisaccade task  

Valence 1- Errors with negaive stimuli 

Valence 2- Errors with neutral stimuli 

 

Fig 6.3 – Anti Saccade estimated marginal means.  

Time 1- Baseline 

Time 2- Endpoint 
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Table 6.1:  Average heart rate of participants at the initial 3 minutes of 

the tasks 

Subject Heart rate during Anti-saccade 

task 

Heart rate during fear 

potentiated startle response 

task 

 Baseline 

(beginning of 

trial) 

Endpoint        

(end of trial) 

Baseline 

(beginning of 

trial) 

Endpoint     (end 

of trial) 

1 65/min 66/min 62/min 70/min  

2 63/min 57/min 57/min 56/min 

3 82/min 80/min 78/min 80/min 

4 77/min 62/min 72/min 64/min 

5 62/min 62/min 59/min 63/min 

6 53/min 59/min 75/min 60/min 
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Chapter 7: Conclusion 

Depressive illness and generalised anxiety disorder (GAD) are common and 

burdensome conditions which tend to run an episodic or chronic course. Despite 

the availability of a range of pharmacological and psychological interventions, 

many patients do not respond to treatment and remain substantially impaired. 

The studies described within this thesis aimed to examine the clinical features of 

patients with treatment-resistant depression or GAD who had been referred to a 

specialist tertiary service, and to explore the potential for novel psychological 

interventions targeted at reduction of depressive and anxiety symptoms in 

patients who had not responded to evidence-based pharmacological treatments.  

One available option for patients with treatment-resistant conditions, which is 

recommended within NICE guidance, is for them to be referred to specialist 

tertiary services. I therefore designed and conducted a retrospective evaluation 

of the records of patients referred to the local tertiary service based in 

Southampton, over a period of five years. I studied their demographic and clinical 

characteristics, including diagnoses, previously tried treatments and 

recommendations for further treatment after assessment within the service. Most 

patient referrals were from secondary care mental health services and were for 

advice regarding further intervention after treatment non-response. Unipolar 

depression was the most common diagnosis. Patients with anxiety disorders had 

the highest proportion of psychiatric comorbidity, when compared to patients 

with other disorders. SSRIs and SNRIs were the most common previously 

prescribed medications in patients with unipolar depressive disorder (with or 

without comorbidity) and in the group of patients with anxiety disorders. 

Antipsychotic drugs had been prescribed frequently, across all mood and anxiety 

disorders.  

One of the principal findings of this evaluation was that recommendations for an 

unlicensed prescription of licensed psychotropic drugs were common in tertiary 

specialist care across all broad diagnostic groups (i.e. unipolar disorders, bipolar 
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disorders and anxiety disorders). The presence of a recommendation involving 

an unlicensed application was found to be independent of markers of illness 

severity, suggesting that the treatment decision is influence by other factors. 

The evaluation demonstrated that psychological interventions had been used 

rather infrequently prior to referral. Given emerging evidence that mindfulness-

based cognitive therapy (MBCT) can be helpful in patients with recurrent unipolar 

disorder, and following a systematic review of the literature relating to yogic 

breathing techniques in the reduction of anxiety symptoms, I was interested to 

evaluate the effects of these novel interventions in samples of patients from the 

service. The first intervention study explored the effectiveness of group delivered 

MBCT for patients with highly recurrent unipolar disorder. The study found that 

although there were no improvements in depressive and anxiety symptoms in 

patients with highly recurrent unipolar depressive disorder and persistent 

depressive symptoms, participating patients described some improvements in 

other areas.  

A second intervention study explored the feasibility, effectiveness and 

acceptability of yogic breathing techniques in patients with GAD which had 

proven resistant to previous treatment. I recruited interested patients and with a 

co-therapist used yogic breathing techniques delivered in groups. There were 

statistically significant improvements across a range of subjective and objective 

outcome measures. These changes in reported symptoms were accompanied by 

a significant improvement in attention control, as judged by performance in an 

antisaccade task. At the end of the study, patients made significantly fewer 

errors in trials with negative stimuli.  Patients described a range of unanticipated 

benefits and some returned to paid employment.  

Limitations of that study included its small sample size, lack of a control group 

and lack of randomization and blinding. A study with a larger sample size 

incorporating a randomized double blind control design would be necessary to 

ascertain the relative efficacy and acceptability of yogic breathing techniques 
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when compared to other interventions. But the initial data suggest that yogic 

breathing can be effective as a treatment intervention in people with symptoms 

of GAD which have proven resistant to previous evidence-based treatments. The 

study findings have also encouraged me to consider undertaking further 

evaluations of yogic breathing techniques in reducing anxiety symptoms 

associated with other psychiatric conditions. jhkjhkhk
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Appendix 1(Screening tool) 

Referrals to Mood disorder clinic:  2010- 2014 

Date of Referral:  

Date seen in the mood disorder clinic: 

Age of patient: 

Gender  

Male                   Female- 

Patient’s occupation:  

Area from which referred: 

Within the trust 

Yes                   No 

If no, 

Name of the trust and unit 

Referred by: 

GP                   Psychiatrist                Others 

Reason for Referral: 

Non response to treatment 

 

Intolerance to treatment 

 

Uncertainty of diagnosis 
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Management of specific symptoms 

 

Coexisting physical health issues 

 

Complex medication regimen 

 

Second opinion requested by the patient 

 

Risk issues 

 

Treatment recommendations 

 

Any other 

 

Any medical problems :(if stated in the letter) 

Diagnosis as stated in the letter: 

Current symptoms:   

Past Psychiatric history: 

Medications as stated in the letter: 

Current 

Previous  

Alcohol/ substance misuse problems stated in the letter:  
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Risk issues stated in the letter: 

Outcome: 

Diagnosis changed 

Advice on medication given-   

Any other treatment recommendations-  

Alcohol or substance misuse problems identified 

Medical problems identified 

Risk issues identified 

Follow up appointment offered 

Discharged with advice 

Risk issues if identified during consultation 

Any other outcome 

 

 

 



                                                                                                                                                         

Appendix 2 

 

135 

Appendix 2 (Protocol version 6) 

YOGIC BREATHING TECHNIQUES IN GENERALIZED ANXIETY DISORDER: AN 

EXPLORATORY STUDY (REC ref 13/SC/0272; ERGO 4095) 

2.1 The need for this study 

Recent evidence-based guidelines for the management of patients with 

generalized anxiety disorder (GAD) recommend initial treatment with either a 

selective serotonin reuptake inhibitor (SSRI) or a serotonin–norepinephrine 

reuptake inhibitor (SNRI) (Baldwin et al., 2011). The findings of randomized 

placebo controlled trials suggest a response rate of 60-75% to initial 

pharmacological treatment, when using global scales of improvement. This 

leaves a substantial minority of patients who do not respond to initial treatment 

approaches. Psychological interventions, principally cognitive behavioural 

therapy (CBT) have similar overall efficacy to treatment with medication. Due to 

uncertainty about the potential value of combination treatment, compared to 

either CBT or medication alone, current guidelines do not recommend the initial 

combination of pharmacological and psychological treatments (National Institute 

of Clinical Excellence, 2011).  

There is much uncertainty about the further management of patients with GAD 

who do not respond to initial treatment, and a range of differing approaches are 

used. These include increasing the dosage of the same medication, 

augmentation of one medication with another, switching to another treatment, 

and the combination of pharmacological with psychological interventions. At 

present the only intervention for which there is good evidence is for the 

augmentation of antidepressant drugs with the anticonvulsant and anxiolytic 

medication pregabalin (Baldwin et al., 2011; Rickels et al., 2012) but pregabalin 

augmentation is not always effective and some patients report troublesome 
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drowsiness. There is a clear need for further studies of other augmentation 

(‘booster’) treatments in the group of patients who have not responded to initial 

treatment. The findings of a recent preliminary study of a yoga-based breath 

intervention programme as an augmentation treatment in patients with GAD 

suggest that this approach may be beneficial, though many aspects of its 

potential value remain uncertain (Katzman et al., 2012). 

2.2 Pranayam breathing techniques 

Slow deep breathing is a common relaxation technique, and breathing exercises 

are often recommended as part of an overall plan in the management of patients 

with anxiety disorders. Various forms of deep breathing techniques form an 

integral part of yogic practice, and there is some evidence that yogic breathing 

exercises (‘Pranayam’) are useful in management of anxiety disorders. There are 

many reports of benefit from use of yogic breathing techniques in healthy 

volunteers, patients with physical health problems, and in patients with 

obsessive-compulsive disorder or post-traumatic stress disorder (Brown et al., 

2005). However a recent systematic review of published studies examining the 

efficacy and putative mechanisms for yogic breathing in anxiety disorders 

demonstrated a clear lack of adequately designed randomised controlled trials in 

patients with anxiety disorders (Tiwari & Baldwin, 2012) and there is a persistent 

need for further studies in well characterised patient groups. 

The exact physiological mechanisms underlying the effects of Pranayam are not 

clear, but various models have been proposed based on the previous 

investigations. Yogic breathing may exert its influence by strengthening, 

balancing and stabilising the autonomic and stress response system, decreasing 

chemoreflex sensitivity, improving the baroreflex response, shifting to 

parasympathetic dominance via vagal stimulation, balancing of cortical areas by 
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thalamic activity, inhibiting cortical areas involved in executive functions, 

activation of the limbic system and through increased release of prolactin and 

oxytocin (Brown et al, 2005). There is a need to investigate possible changes in 

neurophysiological and autonomic nervous system functioning which might 

underlie any effects of yogic. 

breathing in reducing measures of anxiety; and a need to establish whether the 

potential benefits seen with acute treatment are maintained over longer periods 

2.3. The study design 

We wish to undertake a single centre study, designed to investigate the potential 

effectiveness and acceptability of yogic breathing techniques, as an 

augmentation approach in 20 patients with DSM-IV defined GAD, who have not 

previously responded to two evidence-based  pharmacological treatments in the 

index episode of illness (the ‘augmentation phase’). This initial study will provide 

some important insights into how a subsequent randomised controlled trial 

might explore the efficacy for yogic breathing as an augmentation ‘treatment’. 

The modest sample size is similar to the size of previous placebo-controlled 

augmentation studies in GAD with the medications risperidone and olanzapine; 

similar in size to an investigation of the effects of pregabalin on emotional 

information processing which recently gained approval from a local research 

ethics committee, and large enough to allow an exploration of the effects of 

yogic breathing techniques on emotional processing and to establish whether a 

subsequent larger controlled trial is worth undertaking.  

The recruitment of the patients would be from the Mood and Anxiety Disorder 

Service outpatient clinic, led by Professor Baldwin, and based at College Keep in 

Southampton. Only those patients who have historical (at least 6 weeks of 

treatment) evidence of non-response or partial response to one evidence–based 
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treatment (‘retrospective phase’), together with 6 weeks (‘prospective’) evidence 

of no or only partial response to a second evidence-based SSRI or SNRI treatment, 

delivered within the service, would be potentially suitable for participation in the 

yogic breathing augmentation phase. 

 

2.3.1. Inclusion and exclusion criteria 

Patients with primary comorbid mood disorders, primary substance misuse or 

dependence disorder, or antisocial personality disorder would be excluded from 

the study. The presence of these and other comorbid disorders would be 

determined by the use of Modified Mini International Neuropsychiatric Interview 

(MINI) (Sheehan et al., 2009), which also includes a module to identify antisocial 

personality disorde. Those with secondary abuse (not dependence) which had 

arisen during the ‘index episode’ of GAD and in whom the condition was 

regarded as unequivocally secondary to GAD could potentially be included, 

providing the nature of the substance use did not make them unsuitable to 

receive treatment with an SSRI or SNRI. Patients with coexisting depressive 

symptoms could potentially be included, providing GAD was regarded as the 

primary diagnosis on the basis of the history and current symptom severity and 

distress; and providing the patient scored 19 or less on the Montgomery-Asberg 

Depression Rating Scale (MADRS) (Montgomery & Asberg, 1979). 

Inclusion criteria 

 Male or female patients aged between 18-70 years; 

 DSM-IV diagnosis of generalized anxiety disorder (GAD); 

 Historical evidence of unsuccessful treatment of current anxiety 

symptoms with an SSRI or SNRI for at least 6 weeks; 
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 Having a score of at least ‘ moderately ill ‘ on the Clinical Global 

Impression of Severity (4 or more); 

 Current anxiety symptoms of at least moderate severity (i.e. 24 or more 

on the Hamilton Anxiety Scale); 

 Current depressive symptoms of not more than mild severity (i.e. less 

than 20 on the MADRS). 

Exclusion criteria 

 Male or female patients aged less than 18 or more than 70 years; 

 Having a primary diagnosis other than GAD; 

 No evidence of unsuccessful treatment of current symptoms with an SSRI 

or SNRI for at least 6 weeks; 

 Being less than moderately ill on the Clinical Global Impression of Severity 

(CGI-S score of 3 or less); 

 Current anxiety symptoms of less than moderate severity (i.e. 23 or less 

on the Hamilton Anxiety Scale); 

 Current depressive symptoms of more than mild severity (i.e. 20 or more 

on the MADRS); 

 Having a primary diagnosis of an alcohol or substance use disorder; 

 Having a DSM-IV diagnosis of antisocial personality disorder, according to 

completion of the MINI. 

 

 

2.3.2. Evidence of non–response to previous pharmacological treatment 

Retrospective phase. This would be ascertained by examining local secondary 

care medical records to identify potentially suitable patient participants, who 
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have not responded to the prescription of an evidence-based psychotropic 

medication, for a period of at least 6 weeks. 

Prospective phase. This period would start with the prescription of an evidence-

based pharmacological treatment, all patients having undergoing assessments at 

baseline, Week 2, 4 and Week 6. Assessments would include the Hamilton 

Anxiety scale (HAMA) (Hamilton, 1959)  and the Clinical Global Impression of 

improvement (CGI-I) scale (Guy,1976) and would also include specific enquiries 

into any adverse effects. . In addition to HAMA and CGI-I the Hospital Anxiety and 

Depression Scale (HADS) (Zigmond & Snaith, 1983) will be used at baseline and 

endpoint.  Adherence to treatment would be ascertained by tablet counting at 

each visit, and expressed as a percentage of total tablets prescribed in the 2-

week period. In the prospective phase ‘response’ is defined as a 50% reduction in 

score on the HAMA from baseline to endpoint or a CGI-I score of 1 or 2 (i.e. ‘very 

much’ or ‘much improved’) at the end of Week 6. Patients who meet either of 

these criteria would not be suitable for the study, as they would be regarded as 

having responded to treatment in the prospective phase. 

 

2.3.3 Augmentation with yogic breathing techniques 

The potential patient participants in this phase would hence fulfil all of the 

following criteria: 

 Male or female patients, aged 18-70 years with a primary diagnosis of 

DSM-1V GAD, confirmed by the Modified International Neuropsychiatric Interview 

(MINI); 

 less than 50% reduction in symptom severity assessed with HAMA during 

the prospective phase; 
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 at least moderately ill (score of 4 or more on the Clinical Global 

Impression of severity); 

 current HAMA scores of at least 24 points, which corresponds to a CGI-I 

score of 4 in a post hoc analysis of clinical trial data for escitalopram in the 

treatment of GAD (Bandelow et al., 2006). 

 

2.4. Study treatments and assessment schedule 

Potentially suitable participants for the augmentation phase would be offered the 

opportunity to take part in the study by their treating consultant. The aim of the 

study is described in a specially developed patient information sheet. All patients 

would be able to discuss the potential benefits and drawbacks of participating in 

the study, and have time to reflect on whether or not they wished to participate. 

It would be emphasised that their continuing outpatient care would not be 

affected, whether they choose or not choose to participate in the study. In 

addition to undergoing instruction in yogic breathing techniques, participants 

would continue with the SSRI or SNRI treatment, prescribed in the prospective 

phase, to which they had not yet responded. 

In Week 1 participants would have an introductory week of training and practice 

in groups of 10-12, with a trained yoga instructor. In total three sessions would 

take place in Week 1 and two sessions in Week 2. All participants would then 

practice yogic breathing techniques, along with the instructor, once a week for 

Week 3, then once every 2 weeks for Weeks 4-12. Each session would last for 

approximately 45 minutes, apart from the two sessions in Week 1 which would 

last approximately 90 minutes. In addition, participants would be given DVDs to 

watch and practice the techniques at home on a regular basis, and would also be 

encouraged to keep a log of their frequency and duration of practice. During this 
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period they would be assessed at baseline, Week 1, Week 2, Week 6and end point 

(Week 12 or earlier in the case of premature withdrawal). The schedule of 

assessment at each visit would include the HAMA, CGI-I, CGI-S, MADRS, HADS and 

Generalized Anxiety Disorder 7 item (‘GAD-7’) (Spitzer et al., 2006) scale. 

Response would be defined as 50% reduction in HAMA score from baseline to 

endpoint or a CGI-I score of 1 or 2 (i.e. ‘very much’ or ‘much’ improved). 

Symptom remission would be defined as a sustained HAMA score of 7 or less, 

accompanied by a CGI-S score of 2 or less. During the assessments breaks and 

refreshments will be provided, when needed. The impact on participants will be 

judged during the assessments. 

Study participants would also be invited to complete two short neuro-cognitive 

behavioural measures of amygdala hyperactivity and hypoactive prefrontal 

cognitive control. A fear–potentiated startle task would examine eye-blink startle 

responding to acoustic and visual emotional stimuli. Prefrontal functioning would 

be assessed using an anti-saccade task (i.e. an eye tracking measure of 

cognitive/attention control). The two neurocognitive tasks would be completed at 

baseline and endpoint in the augmentation phase under the supervision of Dr 

Matt Garner, Senior Lecturer in Psychology and Medicine. 

 

2.5. Study assessment instruments 

The Mini-international neuropsychiatric interview (MINI) is a short structured 

clinical interview which enables us to make diagnoses of psychiatric disorders 

according to DSM-IV or ICD-10. The administration time of the interview is 

approximately 15 minutes. It will be used to rule out psychiatric disorders other 

than GAD. 
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The Hamilton Anxiety Rating Scale (HAM-A), a psychological questionnaire 

which is used by to rate the severity of a patient's anxiety. It contains 

14 symptom-oriented questions. Each of these symptoms is given a severity 

rating, from not present (scored as 0) to very severe (scored as 4). The possible 

responses to each question are chosen by interviewing the patient and by 

observing the patient's symptoms. Administration time is about 10-20 minutes. 

This will enable us to rate the severity of anxiety for recruitment of patients and 

also assessing the response in the prospective and augmentation phase. 

The Hospital Anxiety and Depression Scale (HADS) is a valid and reliable self-

rating scale that measures anxiety and depression. HADS gives clinically 

meaningful results as a psychological screening tool and facilitates the 

identification of both anxiety and depression simultaneously, whilst giving a 

separate score for each and hence helps to differentiate between primary and co 

morbid disorder. It has one questionnaire, comprising 14 questions,7 for anxiety 

and 7 for depression which can be answered in 2-5 min.It is ideal for use as a 

screening measure, and index of clinical change, an outcome measure and for 

research purposes. 

The Clinical Global Impression - Improvement scale (CGI-I) is a 7 point scale 

that will enable us to assess whether the illness has improved or worsened 

relative to a baseline state at the beginning of the intervention. It is rated as: 1, 

very much improved; 2, much improved; 3, minimally improved; 4, no change; 5, 

minimally worse; 6, much worse; or 7, very much worse. 

The Clinical Global Impression - Severity scale (CGI-S) is a 7-point scale that 

requires the clinician to rate the severity of the patient's illness at the time of 

assessment, relative to the clinician's past experience with patients who have the 

same diagnosis. Considering total clinical experience, a patient is assessed on 

severity of mental illness at the time of rating 1, normal, not at all ill; 2, 
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borderline mentally ill; 3, mildly ill; 4, moderately ill; 5, markedly ill; 6, severely 

ill; or 7, extremely ill. 

Generalized anxiety disorder 7 item scale is a self-reported (in contrast to 

HAMA) questionnaire for screening and measuring severity of generalized 

anxiety disorder (GAD). GAD-7 has seven items, which measure severity of 

various signs of generalized anxiety disorder according to reported response 

categories. It is a valid, reliable, sensitive and brief measure .It is also used by 

IAPT (Improving access to Psychological therapies) services so can assess efficacy 

compared to other treatments. 

The Montgomery–Åsberg Depression Rating Scale (MADRS) is a ten-item
 

diagnostic scale used to measure the severity of depressive symptoms in patients 

with disorders. It is valid, reliable and sensitive measure of depressive 

symptoms. Patients with generalized anxiety disorder often have depressive 

symptoms and it is important to know the effects of treatment interventions on 

both symptom clusters. 

Fear-potentiated startle. The fear-potentiated startle paradigm (Lang et al, 2000) 

assesses the degree to which eye-blink reflex to a probe (a sudden burst of 

noise) is enhanced by the presence of aversive threat stimuli. It provides an index 

of event-related modulation of amygdala activation which underlies threat 

processing in fear and anxiety (Lang et al., 2000), with evidence of potentiated 

startle (at baseline and in response to concern-relevant threat stimuli) observed 

in a range of anxiety disorders (Ray et al., 2009) and in sub-clinical high anxious 

populations (e.g. elevated startle to facial expressions presented within virtual 

reality in high social anxiety – Garner et al., 2011). The test-retest reliability of 

the startle blink reflex is high (α > .96; Flaten, 2002). Participants would 

complete a fear-potentiated startle paradigm that would provide baseline and 

fear-potentiated measures of eye-blink startle (task length ≈ 25 min). To examine 
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biases in explicit threat appraisal participants will be asked to provide valence 

(negative-positive) and arousal ratings for a selection of standardized emotional 

images (the International Affective Picture Set). Furthermore, a sensitivity to 

accurately discriminate facial expressions of emotion will be assessed using a 

standardized (computer-morphed) ambiguous faces test (task length ≈ 15 min). 

Antisaccade saccade. Prefrontal attention control and selective processing of 

anxiogenic material will be assessed using an anti-saccade (eye-tracking task) 

task. In the anti-saccade task (Hutton & Ettinger, 2003) top-down attention 

control is required to suppress (inhibit) reflexive saccades (eye-movements) 

toward abrupt peripheral visual stimuli and instead generate a volitional saccade 

in the opposite direction (anti saccade). As well as making more directional eye-

movement errors, individuals are generally slower to make a correct saccade 

away from the abrupt stimulus on antisaccade rather than prosaccade trials. 

Enhanced activity in prefrontal cortex (dorso-lateral and ventro-lateral) during 

(correct) anti saccade trials supports the involvement of these regions in 

regulating attention allocation by inhibiting reflexive attentional capture by 

distracters (Ettinger et al., 2008).  We have used modified emotional anti saccade 

tasks to reveal general deficits in attention control in healthy undergraduates 

with high levels of self-report trait anxiety compared to low anxious controls 

(Garner et al., 2009, see also Ansari et al., 2008) and have subsequently 

validated this task using the 7.5% CO
2

 model of GAD (Bailey et al., 2005) to 

demonstrate that inhalation of 7.5% CO
2

 selectively increases anti saccade errors 

(i.e. erroneous eye-movements) towards negative stimuli compared to i) neutral 

stimuli presented during CO
2

 inhalation and ii) negative stimuli presented during 

air inhalation (Garner, et al., 2012). Test-retest reliability for the task is high (r’s 

> .70 in our emotional variant). 
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Participants will be asked to complete a modified anti-saccade task that will 

provide measures of general attention control (standard test block) and selective 

processing of negative material (e.g. emotional pictures/words). Performance 

measures will include the latency and accuracy of eye-movements towards and 

away from standard, positive, negative and neutral exogenous cues (task length 

≈ 15 min). 

Semi-structured qualitative feedback session. During the follow-up session the 

participants would be invited to discuss their personal experience of Pranayam, 

of the study evaluations, and the delivery of treatment within the setting. 

 

2.6. Tolerability of treatment and reporting of adverse events 

The tolerability of treatment would be based upon an open-ended question, 

relating to any potential adverse events. Adverse events would be recorded and 

reported in the conventional way, noting whether the adverse event was mild, 

moderate or severe; its duration; any intervention which was needed; and its 

likelihood of being related to the study interventions. All ‘serious’ adverse events 

(according to conventional categorisations) would be characterised similarly, and 

categorised as expected or unexpected, and reported to the study host (Southern 

Health NHS Foundation Trust Research and Outcomes office), and the local 

research ethics committee within 24 hours of the research team becoming aware 

of their existence. 
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2.7. Ethical considerations 

The study protocol and associated documentation would be submitted for 

approval to the National Research Ethics Service (NRES), to the University of 

Southampton, and to the Research and Outcomes office of Southern Health NHS 

Foundation Trust. Standard indemnity arrangements with the Trust and 

University would apply.  

 

2.8. Anticipated recruitment and progress through the study 

We anticipate that at least 40 patients would be needed to enter the prospective 

phase of SSRI or SNRI treatment, in order for 20 patients to be potentially 

suitable for participation in the augmentation study. This would mean that a total 

of 160 assessments would be carried out with 40 patients during the prospective 

phase, prior to the augmentation phase. During the augmentation study 20 

patients would be assessed for 6 times, making a total of 120 assessments 

throughout the augmentation period: hence a total of 280 assessments are 

anticipated. Given current referral rates to the service, and the scope for 

increasing referrals with appropriate support, recruitment of 40 patients would 

be possible over twelve months.  

2.9. Funding of the study.  

No external funding has been sought or granted for this study. The investigation 

is part of a programme of research being undertaken by Dr Nupur Tiwari, leading 

to the award of a University of Southampton Doctor of Medicine (DM) degree 

Dr Nupur Tiwari, Chief Investigator, February 2013 
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2.10 Sub-Appendix for Protocol Version 6  

Sub Appendix 2.10.A : Mini International Neuropsychiatric Interview (MINI) 
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Sub APPENDIX 2.10.C: Montgomery-Asberg Depression Rating Scale (MADR) 
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Sub Appendix 2.10.D: Hospital Anxiety and Depression Scale (HADS) 
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Sub APPENDIX 2.10.E: Clinical Global Impression Scales 
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Sub APPENDIX 2.10.F: Hamilton Anxiety Scale (HAMA) 
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Sub Appendix  2.10G GAD-7  
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2.11 Trust Approval letter ( V-6) 
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2.12 Ethics Committee Approval Letter 



                                                                                                                                                         

Appendix 2 

 

160 



                                                                                                                                                         

Appendix 2 

 

161 

 

 

  



                                                                                                                                                         

Appendix 2 

 

162 

  



                                                                                                                                                         

Appendix 2 

 

163 

2.13 Patient infomration leaflet (v4)  
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2.14 Consent to Research Form 
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2.16 – Patient Feedback Form (V2 
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Appendix 3 (Protocol version 7) 

YOGIC BREATHING TECHNIQUES IN GENERALIZED ANXIETY DISORDER: AN 

EXPLORATORY STUDY (REC ref 13/SC/0272; ERGO 4095)  

 

3.1. The need for this study 

Recent evidence-based guidelines for the management of patients with 

generalized anxiety disorder (GAD) recommend initial treatment with either a 

selective serotonin reuptake inhibitor (SSRI) or a serotonin–norepinephrine 

reuptake inhibitor (SNRI) (Baldwin et al., 2011). The findings of randomized 

placebo controlled trials suggest a response rate of 60-75% to initial 

pharmacological treatment, when using global scales of improvement. This 

leaves a substantial minority of patients who do not respond to initial treatment 

approaches. Psychological interventions, principally cognitive behavioural 

therapy (CBT) have similar overall efficacy to treatment with medication. Due to 

uncertainty about the potential value of combination treatment, compared to 

either CBT or medication alone, current guidelines do not recommend the initial 

combination of pharmacological and psychological treatments (National Institute 

of Clinical Excellence, 2011).  

There is much uncertainty about the further management of patients with GAD 

who do not respond to initial treatment, and a range of differing approaches are 

used. These include increasing the dosage of the same medication, 

augmentation of one medication with another, switching to another treatment, 

and the combination of pharmacological with psychological interventions. At 

present the only intervention for which there is good evidence is for the 

augmentation of antidepressant drugs with the anticonvulsant and anxiolytic 

medication pregabalin (Baldwin et al., 2011; Rickels et al., 2012) but pregabalin 

augmentation is not always effective and some patients report troublesome 

drowsiness. There is a clear need for further studies of other augmentation 
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(‘booster’) treatments in the group of patients who have not responded to initial 

treatment. The findings of a recent preliminary study of a yoga-based breath 

intervention programme as an augmentation treatment in patients with GAD 

suggest that this approach may be beneficial, though many aspects of its 

potential value remain uncertain (Katzman et al., 2012). 

 

3.2. Pranayam breathing techniques 

Slow deep breathing is a common relaxation technique, and breathing exercises 

are often recommended as part of an overall plan in the management of patients 

with anxiety disorders. Various forms of deep breathing techniques form an 

integral part of yogic practice, and there is some evidence that yogic breathing 

exercises (‘Pranayam’) are useful in management of anxiety disorders. There are 

many reports of benefit from use of yogic breathing techniques in healthy 

volunteers, patients with physical health problems, and in patients with 

obsessive-compulsive disorder or post-traumatic stress disorder (Brown et al., 

2005). However a recent systematic review of published studies examining the 

efficacy and putative mechanisms for yogic breathing in anxiety disorders 

demonstrated a clear lack of adequately designed randomised controlled trials in 

patients with anxiety disorders (Tiwari & Baldwin, 2012) and there is a persistent 

need for further studies in well characterised patient groups. 

The exact physiological mechanisms underlying the effects of Pranayam are not 

clear, but various models have been proposed based on the previous 

investigations. Yogic breathing may exert its influence by strengthening, 

balancing and stabilising the autonomic and stress response system, decreasing 

chemoreflex sensitivity, improving the baroreflex response, shifting to 

parasympathetic dominance via vagal stimulation, balancing of cortical areas by 

thalamic activity, inhibiting cortical areas involved in executive functions, 

activation of the limbic system and through increased release of prolactin and 
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oxytocin (Brown et al, 2005). There is a need to investigate possible changes in 

neurophysiological and autonomic nervous system functioning which might 

underlie any effects of yogic breathing in reducing measures of anxiety; and a 

need to establish whether the potential benefits seen with acute treatment are 

maintained over longer periods. 

 

3.3 The study design 

We wish to undertake a single centre study, designed to investigate the potential 

effectiveness and acceptability of yogic breathing techniques, as an 

augmentation approach in 20 patients with DSM-IV defined GAD, who have not 

previously responded to two evidence-based  pharmacological treatments in the 

index episode of illness (the ‘augmentation phase’). This initial study will provide 

some important insights into how a subsequent randomised controlled trial 

might explore the efficacy for yogic breathing as an augmentation ‘treatment’. 

The modest sample size is similar to the size of previous placebo-controlled 

augmentation studies in GAD with the medications risperidone and olanzapine; 

similar in size to an investigation of the effects of pregabalin on emotional 

information processing which recently gained approval from a local research 

ethics committee, and large enough to allow an exploration of the effects of 

yogic breathing techniques on emotional processing and to establish whether a 

subsequent larger controlled trial is worth undertaking.  

The recruitment of the patients would be from the Mood and Anxiety Disorder 

Service outpatient clinic, led by Professor Baldwin, based at College Keep in 

Southampton, local GP practices and through local adverts .Only those patients 

who have historical (at least 6 weeks of treatment) evidence of non-response or 

partial response to two evidence–based treatment (‘retrospective phase’), would 

be potentially suitable for participation in the yogic breathing augmentation 

phase. 
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3.3.1. Inclusion and exclusion criteria 

Patients with primary comorbid mood disorders, primary substance misuse or 

dependence disorder, or antisocial personality disorder would be excluded from 

the study. The presence of these and other comorbid disorders would be 

determined by the use of Modified Mini International Neuropsychiatric Interview 

(MINI) (Sheehan et al., 2009), which also includes a module to identify antisocial 

personality disorder. Those with secondary abuse (not dependence) which had 

arisen during the ‘index episode’ of GAD and in whom the condition was 

regarded as unequivocally secondary to GAD could potentially be included, 

providing the nature of the substance use did not make them unsuitable to 

receive treatment with an SSRI or SNRI. Patients with coexisting depressive 

symptoms could potentially be included, providing GAD was regarded as the 

primary diagnosis on the basis of the history and current symptom severity and 

distress; and providing the patient scored 19 or less on the Montgomery-Asberg 

Depression Rating Scale (MADRS) (Montgomery & Asberg, 1979). 

Inclusion criteria 

 Male or female patients aged between 18-70 years; 

 DSM-IV diagnosis of generalized anxiety disorder (GAD), confirmed by the 

Modified International Neuropsychiatric Interview (MINI 

 Historical evidence of unsuccessful treatment of current anxiety 

symptoms with two evidence based pharmacological treatments for at least 6 

weeks(Retrospective phase); 

 Having a score of at least ‘ moderately ill ‘ on the Clinical Global 

Impression of Severity (3 or more); 

 Current anxiety symptoms of at least moderate severity (i.e. 20 or more 

on the Hamilton Anxiety Scale); 
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 Current depressive symptoms of not more than mild severity (i.e. less 

than 20 on the MADRS). 

 

Exclusion criteria 

 Male or female patients aged less than 18 or more than 70 years; 

 Having a primary diagnosis other than GAD; 

 No evidence of unsuccessful treatment of current symptoms with two 

evidence based pharmacological treatments.  

 Being less than moderately ill on the Clinical Global Impression of Severity 

(CGI-S score of 3 or less); 

 Current anxiety symptoms scoring less than  20 on the Hamilton Anxiety 

Scale; 

 Current depressive symptoms of more than mild severity (i.e. 20 or more 

on the MADRS); 

 Having a primary diagnosis of an alcohol or substance use disorder; 

 Having a DSM-IV diagnosis of antisocial personality disorder, according to 

completion of the MINI. 

3.3.2. Evidence of non–response to previous pharmacological treatment 

Retrospective phase. This would be ascertained by examining local secondary 

care medical records or contacting the GP’s to identify potentially suitable patient 

participants, who have not responded to the prescription of two evidence-based 

psychotropic medications, for a period of at least 6 weeks. 

3.4. Study treatments and assessment schedule 

Potentially suitable participants for the augmentation phase would be offered the 

opportunity to take part in the study by their treating consultant. The aim of the 

study is described in a specially developed patient information sheet. All patients 
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would be able to discuss the potential benefits and drawbacks of participating in 

the study, and have time to reflect on whether or not they wished to participate. 

It would be emphasised that their continuing outpatient care would not be 

affected, whether they choose or not choose to participate in the study. In 

addition to undergoing instruction in yogic breathing techniques, participants 

would continue with the ongoing pharmacological treatment, prescribed in the 

retrospective  phase , to which they had not yet responded. 

In Week 1 participants would have an introductory week of training and practice 

in groups of 10-12, with a trained yoga instructor. In total three sessions would 

take place in Week 1 and two sessions in Week 2. All participants would then 

practice yogic breathing techniques, along with the instructor, once a week for 

Week 3 and week 4 then once every 2 weeks for Weeks 4-12. Each session would 

last for approximately 45 minutes, apart from the two sessions in Week 1 which 

would last approximately 90 minutes. In addition, participants would be given 

DVDs to watch and practice the techniques at home on a regular basis, and 

would also be encouraged to keep a log of their frequency and duration of 

practice. During this period they would be assessed at baseline, Week 1, Week 2, 

Week 6 and end point (Week 12 or earlier in the case of premature withdrawal). 

The schedule of assessment at each visit would include the HAMA, CGI-I, CGI-S, 

MADRS, HADS and Generalized Anxiety Disorder 7 item (‘GAD-7’) (Spitzer et al., 

2006) scale. Response would be defined as 50% reduction in HAMA score from 

baseline to endpoint or a CGI-I score of 1 or 2 (i.e. ‘very much’ or ‘much’ 

improved). Symptom remission would be defined as a sustained HAMA score of 7 

or less, accompanied by a CGI-S score of 2 or less. During the assessments 

breaks and refreshments will be provided, when needed. The impact on 

participants will be judged during the assessments. 

Study participants would also be invited to complete two short neuro-cognitive 

behavioural measures of amygdala hyperactivity and hypoactive prefrontal 

cognitive control. A fear–potentiated startle task would examine eye-blink startle 
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responding to acoustic and visual emotional stimuli. Prefrontal functioning would 

be assessed using an anti-saccade task (i.e. an eye tracking measure of 

cognitive/attention control). The two neurocognitive tasks would be completed at 

baseline and endpoint in the augmentation phase under the supervision of Dr 

Matt Garner, Senior Lecturer in Psychology and Medicine. 

3.5. Study assessment instruments 

The Mini-international neuropsychiatric interview (MINI) is a short structured 

clinical interview which enables us to make diagnoses of psychiatric disorders 

according to DSM-IV or ICD-10. The administration time of the interview is 

approximately 15 minutes. It will be used to rule out psychiatric disorders other 

than GAD. 

The Hamilton Anxiety Rating Scale (HAM-A), a psychological questionnaire 

which is used by to rate the severity of a patient's anxiety. It contains 

14 symptom-oriented questions. Each of these symptoms is given a severity 

rating, from not present (scored as 0) to very severe (scored as 4). The possible 

responses to each question are chosen by interviewing the patient and by 

observing the patient's symptoms. Administration time is about 10-20 minutes. 

This will enable us to rate the severity of anxiety for recruitment of patients and 

also assessing the response in the prospective and augmentation phase. 

The Hospital Anxiety and Depression Scale (HADS) is a valid and reliable self-

rating scale that measures anxiety and depression. HADS gives clinically 

meaningful results as a psychological screening tool and facilitates the 

identification of both anxiety and depression simultaneously, whilst giving a 

separate score for each and hence helps to differentiate between primary and co 

morbid disorder. It has one questionnaire, comprising 14 questions,7 for anxiety 

and 7 for depression which can be answered in 2-5 min.It is ideal for use as a 

screening measure, and index of clinical change, an outcome measure and for 

research purposes. 
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The Clinical Global Impression - Improvement scale (CGI-I) is a 7 point scale 

that will enable us to assess whether the illness has improved or worsened 

relative to a baseline state at the beginning of the intervention. It is rated as: 1, 

very much improved; 2, much improved; 3, minimally improved; 4, no change; 5, 

minimally worse; 6, much worse; or 7, very much worse. 

The Clinical Global Impression - Severity scale (CGI-S) is a 7-point scale that 

requires the clinician to rate the severity of the patient's illness at the time of 

assessment, relative to the clinician's past experience with patients who have the 

same diagnosis. Considering total clinical experience, a patient is assessed on 

severity of mental illness at the time of rating 1, normal, not at all ill; 2, 

borderline mentally ill; 3, mildly ill; 4, moderately ill; 5, markedly ill; 6, severely 

ill; or 7, extremely ill. 

Generalized anxiety disorder 7 item scale is a self-reported (in contrast to 

HAMA) questionnaire for screening and measuring severity of generalized 

anxiety disorder (GAD). GAD-7 has seven items, which measure severity of 

various signs of generalized anxiety disorder according to reported response 

categories. It is a valid, reliable, sensitive and brief measure .It is also used by 

IAPT (Improving access to Psychological therapies) services so can assess efficacy 

compared to other treatments. 

The Montgomery–Åsberg Depression Rating Scale (MADRS) is a ten-item
 

diagnostic scale used to measure the severity of depressive symptoms in patients 

with disorders. It is valid, reliable and sensitive measure of depressive 

symptoms. Patients with generalized anxiety disorder often have depressive 

symptoms and it is important to know the effects of treatment interventions on 

both symptom clusters. 

Fear-potentiated startle. The fear-potentiated startle paradigm (Lang et al, 2000) 

assesses the degree to which eye-blink reflex to a probe (a sudden burst of 

noise) is enhanced by the presence of aversive threat stimuli. It provides an index 

of event-related modulation of amygdala activation which underlies threat 
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processing in fear and anxiety (Lang et al., 2000), with evidence of potentiated 

startle (at baseline and in response to concern-relevant threat stimuli) observed 

in a range of anxiety disorders (Ray et al., 2009) and in sub-clinical high anxious 

populations (e.g. elevated startle to facial expressions presented within virtual 

reality in high social anxiety – Garner et al., 2011). The test-retest reliability of 

the startle blink reflex is high (α > .96; Flaten, 2002). Participants would 

complete a fear-potentiated startle paradigm that would provide baseline and 

fear-potentiated measures of eye-blink startle (task length ≈ 25 min). To examine 

biases in explicit threat appraisal participants will be asked to provide valence 

(negative-positive) and arousal ratings for a selection of standardized emotional 

images (the International Affective Picture Set). Furthermore, a sensitivity to 

accurately discriminate facial expressions of emotion will be assessed using a 

standardized (computer-morphed) ambiguous faces test (task length ≈ 15 min). 

Antisaccade saccade. Prefrontal attention control and selective processing of 

anxiogenic material will be assessed using an anti-saccade (eye-tracking task) 

task. In the anti-saccade task (Hutton & Ettinger, 2003) top-down attention 

control is required to suppress (inhibit) reflexive saccades (eye-movements) 

toward abrupt peripheral visual stimuli and instead generate a volitional saccade 

in the opposite direction (anti saccade). As well as making more directional eye-

movement errors, individuals are generally slower to make a correct saccade 

away from the abrupt stimulus on antisaccade rather than prosaccade trials. 

Enhanced activity in prefrontal cortex (dorso-lateral and ventro-lateral) during 

(correct) anti saccade trials supports the involvement of these regions in 

regulating attention allocation by inhibiting reflexive attentional capture by 

distracters (Ettinger et al., 2008).  We have used modified emotional anti saccade 

tasks to reveal general deficits in attention control in healthy undergraduates 

with high levels of self-report trait anxiety compared to low anxious controls 

(Garner et al., 2009, see also Ansari et al., 2008) and have subsequently 

validated this task using the 7.5% CO
2

 model of GAD (Bailey et al., 2005) to 

demonstrate that inhalation of 7.5% CO
2

 selectively increases anti saccade errors 
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(i.e. erroneous eye-movements) towards negative stimuli compared to i) neutral 

stimuli presented during CO
2

 inhalation and ii) negative stimuli presented during 

air inhalation (Garner, et al., 2012). Test-retest reliability for the task is high (r’s 

> .70 in our emotional variant). 

Participants will be asked to complete a modified anti-saccade task that will 

provide measures of general attention control (standard test block) and selective 

processing of negative material (e.g. emotional pictures/words). Performance 

measures will include the latency and accuracy of eye-movements towards and 

away from standard, positive, negative and neutral exogenous cues (task length 

≈ 15 min). 

Semi-structured qualitative feedback session. During the follow-up session the 

participants would be invited to discuss their personal experience of Pranayam, 

of the study evaluations, and the delivery of treatment within the setting. 

3.6. Tolerability of treatment and reporting of adverse events 

The tolerability of treatment would be based upon an open-ended question, 

relating to any potential adverse events. Adverse events would be recorded and 

reported in the conventional way, noting whether the adverse event was mild, 

moderate or severe; its duration; any intervention which was needed; and its 

likelihood of being related to the study interventions. All ‘serious’ adverse events 

(according to conventional categorisations) would be characterised similarly, and 

categorised as expected or unexpected, and reported to the study host (Southern 

Health NHS Foundation Trust Research and Outcomes office), and the local 

research ethics committee within 24 hours of the research team becoming aware 

of their existence. 

3.7. Ethical considerations 

The study protocol and associated documentation would be submitted for 

approval to the National Research Ethics Service (NRES), to the University of 
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Southampton, and to the Research and Outcomes office of Southern Health NHS 

Foundation Trust. Standard indemnity arrangements with the Trust and 

University would apply.  

3.8 Anticipated recruitment and progress through the study 

We anticipate recruiting at least 20 patients for the augmentative phase. During 

the augmentation study 20 patients would be assessed for 6 times, making a 

total of 120 assessments throughout the augmentation period. 

3.9 Funding of the study 

 No external funding has been sought or granted for this study. The investigation 

is part of a programme of research being undertaken by Dr Nupur Tiwari, leading 

to the award of a University of Southampton Doctor of Medicine (DM) degree. 

Dr Nupur Tiwari, Chief Investigator, February 2013 
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3.10 Sub-Appendix for Protocol 7 Outcome measures are identical to protocol 6  

3.11 NRES APPROVAL LETTER Protocol 7 
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3.12 Approval letter from SHFT. 
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3.13  Patient Information leaflet version 5 
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3.14 (Consent Form version 5) 
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3.15 (GP Information letter) 
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Appendix 5 (Case vignettes) 

Case vignette 1. 

P04, a 32-year old man, who had worked as a financial advisor but was currently 

‘off sick’ from his job due to severe symptoms of generalized anxiety, with 

coexisting mild depressive symptoms, who had not responded to treatment with 

citalopram 40 mg/day. He agreed to participate in the study and was prescribed 

duloxetine, at increasing doses (up to 90 mg/day) during the prospective phase. 

He responded on partially and consented to participate in the augmentation 

phase for three months. He reported a marked improvement in symptoms in the 

initial weeks and this improvement continued (though not as rapidly as in the 

initial weeks): thereafter he described himself as well, and this was reflected in 

the outcome measures. During the study, there were a number of very difficult 

problems in his personal life but he managed to cope reasonably well. He 

became able to think and implement a plan for starting his own business during 

this period, and successfully managed this. During the initial part of the study he 

was unable to practice breathing techniques regularly, but was able to do so 

more regularly towards the end of the intervention. He also identified a few 

breathing exercises, which he found helpful in relieving anxiety symptoms on an 

‘as needed’ basis. An overall good response. 

 

Case vignette 2.  

Y01, a 23-year old woman, working as an administrator, who presented with 

severe symptoms of generalised anxiety (both psychological and physical) and 

some post-traumatic stress symptoms, of approximately 1 year duration. These 

symptoms started while she was being sexually harassed at work but continued 

after the end of that harassment. She had contact with mental health services 

about 30 months previously, when she was diagnosed with depression, co-



Appendix 5                                                                                                                                                    

202 

morbid anxiety and ‘emotional dysregulation’. She was prescribed sertraline 50 

mg at that time but disengaged from services after the initial two appointments: 

she reported a 50% improvement in symptoms with medication at that time, and 

the dose of sertraline was increased to 150 mg/day by her GP, but anxiety 

symptoms returned and worsened. During the prospective phase she was 

prescribed pregabalin up to 200 mg/day, and reported a mild improvement in 

anxiety symptoms at the end of 6 weeks. She subsequently participated in the 

augmentation phase of the study and was able to practice regularly techniques 

for up to 20 minutes, from the initial week of the study. Towards the end of the 

study she was practicing regularly for up to 30 minutes per day, as well as when 

needed. She reported a ‘tremendous’ improvement in her anxiety symptoms, but 

described a lowering of mood towards the eighth week of the study, and was 

prescribed mirtazapine 15 mg nocte.  An overall good response in anxiety 

symptoms, but with the need for additional pharmacological treatment.  

 

Case vignette 3. 

 Y02, a 38-year old woman, working as a secondary school teacher, who 

presented with severe symptoms of generalized anxiety and coexisting mild 

depressive symptoms. She had previous contact with mental health services and 

had been treated for depression with anxiety. She had undergone treatment with 

a series of antidepressants including an SSRI, SNRI and TCA, some with 

pregabalin, but without remission of anxiety symptoms. Anxiety symptoms had 

worsened in the previous six months, despite treatment with imipramine 150 

mg/day. She was prescribed duloxetine at 60 mg/day in the prospective phase of 

the study, but with minimal improvement, and agreed to participate in the 

augmentation phase. She engaged well with study procedures and could practice 

yogic breathing for between 15-20 minutes on most days. She also used various 

breathing techniques to relieve anxiety during the day and found them beneficial. 

An overall good response.  
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Case vignette 4. 

 Y03, a 58-year old woman, who had worked as an administrator, but who retired 

whilst participating in the augmentation phase of the study. She lived alone and 

had no family. She presented with severe symptoms of generalized anxiety (both 

psychological and physical) of more than one-year duration despite undergoing 

treatment with fluoxetine, olanzapine, mirtazapine, clonazepam and citalopram: 

and had undergone a ‘brief intervention’ for anxiety management from local 

mental health services. She was keen to participate in the augmentation phase of 

the study but found it difficult to attend the initial sessions and arrived late. Later, 

she attended regularly and on time, engaged well during the sessions, and was 

keen to find out more about yoga. In spite of this professed interest she did not 

practice it regularly for 10 minutes at a time, even by the end of the study. She 

reported using some of the techniques during the day as needed, and found 

them helpful in reducing the severity of symptoms. She had dependent 

personality traits and her loneliness was troublesome. She had intermittent 

periods of feeling very anxious, and sometimes phoned emergency services 

seeking reassurance (after retirement). She reported a general improvement in 

anxiety symptoms though still experienced intermittent brief periods of 

heightened anxiety.  

 

Case vignette 5. 

Y04, a 45-year old woman, living with her husband and three children. She 

worked as a teaching assistant before becoming unwell, with severe 

psychological and physical symptoms of generalised anxiety with secondary 

depressive and coexisting post-traumatic symptoms. She underwent treatment 

with a series of evidence-based pharmacological and psychological treatments 

including citalopram, fluoxetine, pregabalin and quetiapine, and CBT, but with no 

sustained benefit. She agreed to participate in the study but at first found it 
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difficult to engage with the sessions due to the high levels of anxiety. She began 

to improve after the initial two weeks, and became able to practice every day for 

30 minutes. She reported a significant subjective improvement in her overall 

mental state, and described her life as having completely changed since starting 

regular practice. She commented that her acceptance of life events had increased, 

with reduced anxiety and a greater sense of satisfaction. These subjective 

improvements were reflected in all outcome measures. 

 

Case vignette 6. 

Y06, a 38-year old women, unemployed, living with her husband and 1-year old 

daughter. She had been referred to mental health services with severe and 

persistent symptoms of generalized anxiety, lasting more than 20 years, which 

had only partially responded to a series of antidepressant medications and CBT: 

she was currently prescribed fluoxetine 40 mg/day. She described both 

psychological and physical symptoms of anxiety, but the later were more severe, 

and had previously experienced panic attacks (though these were no longer 

prominent). She participated in the augmentation phase of the study and 

engaged well with the sessions. She attended 8 of 11 sessions and practiced 

breathing techniques for 30 minutes each day, from the start of the study (apart 

from two weeks in the middle of the study, when faced with a difficult personal 

problem. She used some of breathing techniques on an ‘as needed’ basis when 

feeling anxious, and reported an overall and significant improvement in anxiety 

symptoms, other than during the brief period during which she was unable to 

practice.  

Case vignette 7 

Y08, a 42-year old man, living with his wife and three children. He worked as a 

driver until becoming unwell with severe psychological and physical symptoms of 
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generalised anxiety and coexisting secondary depression. He had become 

dependent on benzodiazepines and had started to drink alcohol excessively in an 

attempt to manage anxiety symptoms. Anxiety symptoms had been so marked as 

to lead to inpatient psychiatric treatment for approximately four months. He 

continued to have severe anxiety symptoms despite treatment with escitalopram 

and high doses of quetiapine, and had tried other antidepressant medications 

with little sustained benefit. He consented to participate in the study and 

practiced for at least 30 minutes regularly, and in addition used breathing 

techniques as and when needed. He reported a ‘massive’ reduction in subjective 

anxiety symptoms at the end of the study, and there were significant reductions 

in scores on all outcome measures. He described yogic breathing techniques as 

being ‘a powerful tool’ which helped him recover from illness.  

Case vignette 8. 

 Y011, a 62-year old woman, retired and currently living with her husband. She 

had suffered from generalized anxiety disorder for approximately 20 years, with 

a fluctuating severity of anxiety symptoms. She had undergone treatment with a 

series of antidepressant medications over many years but had not achieved full 

remission at any time. Symptoms had worsened in the previous year and she had 

been prescribed mirtazapine 45 mg/day with concomitant diazepam for six 

months, having undergone treatment with venlafaxine with little benefit. She 

participated in the study and attended 8 of 11 sessions. She was able to practice 

breathing techniques 4-5 days per week, for between 15-20 minutes. She used 

the techniques ‘as needed’ and found them quite useful. She reported a gradual 

improvement in sleep and an overall improvement in mood. She described a 

significant reduction in physical and psychological symptoms of anxiety, and 

objectively appeared much less anxious. A reported improvement in mental state 

was reflected in a significant reduction in scores on outcome measures.  
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Case vignette 9.  

Y012, a 42-year-old woman, unemployed and lives with her children. Her 

youngest son had autistic spectrum disorder and she was solely responsible for 

his care. She had suffered from physical and psychological symptoms of 

generalized anxiety disorder for at least 23 years, and undergone treatment with 

a series of antidepressant medications and psychological treatments, but with 

little sustained benefit. She had stopped antidepressant treatment a few months 

before participating in the study, but was still taking propranolol for physical 

anxiety symptoms. She agreed to participate in the study and attended 7 of 11 

sessions. During the sessions it was clear that she was struggling to practice the 

breathing techniques, only being able to practice for a maximum of 10 minutes 

on a regular basis, even at the end of the study. However she reported using 

breathing techniques on an ‘as needed’ basis whenever anxious, and found them 

useful. She reported a slight reduction in anxiety symptoms at the end of the 

study, which was reflected in the outcome measures. 

Case vignette 10 

Y07, a 36-year old woman, who attended for initial psychiatric assessment and 

was found to be suffering from severe symptoms of generalized anxiety, despite 

having undergone at least two evidence-based treatments. She was willing to 

participate in the study and agreed to attend the screening visit but later 

declined to participate, due to practical difficulties in attending the venue.  

 

 

Case Vignette 11 

Y05, a 63-year old man, retired and living with his wife. He had been known to 

secondary mental health services for many years, and had the diagnoses of 
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generalized anxiety, agoraphobia, and depression. During the current episode he 

presented with predominant symptoms of generalized anxiety with moderate 

symptoms of secondary depression. He had responded only partially responded 

to a series of antidepressants, some augmented with antipsychotic medications. 

He agreed to participate in the augmentation phase of the study and attended 

two sessions in the first week. Thereafter he became unable to attend the 

sessions and could not attend the assessment at the end of the first week due to 

illness in his wife. He mentioned he had been practicing yogic breathing 

techniques regularly at home, along with videos on ‘You Tube’ and had found 

them helpful for anxiety symptoms, and had joined yoga sessions near his house.  

Case vignette 12. 

 Y010, a 24-year old woman, working as a pharmacy assistant and living with her 

partner. She had been referred by her GP after expressing an interest in 

participating in the study. She attended for psychiatric assessment and fulfilled 

the criteria on screening to participate in the trial, but was unable to participate 

further, due to job commitments.  

Case vignette 13 

Y09, a 62-year-old man, retired from military services and living with his wife. He 

approached the department having heard of the study. He had suffered from 

long-standing symptoms of generalized anxiety and depression. He attended for 

assessment and screening, but had been using yogic breathing techniques to 

manage anxiety and low mood over the previous 8 years. He reported being 

symptom over the previous few years, without need for psychotropic medication, 

and this observation was reflected in scores on the screening measures. He 

reported that he found yogic breathing very useful and had wanted to help with 

the study. He could not be included in the study, but underwent the 

computerized cognitive emotional processing tasks for his personal interest. 
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Appendix 6 (Reflective comments made by 

study participants) 

P04 

The first week was concentrating on learning the various different breaths and 

we had three sessions at the temple. Initially I found being in the temple a little 

strange and was very self-conscious making noises whilst breathing however 

Nupur and Michelle eased my concerns and helped me through it. I found it hard 

to find a place at home that was peaceful enough to concentrate on the 

breathing but after some time I found it easier. The second week we had to 

undertake sessions, which were based on cementing my techniques for the 

breaths. By this time, I was more and more comfortable with the breaths and 

found being in the temple very peaceful and the perfect place to practice. From 

this point on we had regular sessions each week in the temple and I focused on 

my practice at home. I found that practicing first thing in the morning was the 

best time as this got me ready for the day. I really enjoyed the practices at the 

temple and Nupur and Michelle were excellent in helping me. 

I found myself feeling much less anxiety after a couple of weeks and used the 

breathing techniques at times in the day when I felt anxiety to help relax me. I 

feel over the time I was involved in the trial I gradually became better and more 

in control of my anxious feelings. Since the end of the trial I have continued with 

my breathing and although I would admit I don't do this as frequently as I maybe 

should I do practice a few times a week and especially in times that I feel anxious. 

I have even found myself breathing in Ujjayi subconsciously whilst relaxing. 

At the beginning of the trial, I was not working and feeling extremely anxious a 

lot of the time. Since this time, I have returned to work and although I still get 

very anxious at times, I feel more in control than I have in many years. 

Appendix 6 
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Y01 

My anxiety has improved a lot. It does not feel debilitating any more. I am now 

able to rationalize, not jumpy any more. I was slightly sceptical but willing to try 

anything in order to feel better. This really does work and I will be using these 

techniques and will continue to practice in the future. 

Y02 

It caused lots of problems me needing not to be at work at 8 a.m. and was 

advised that it needed to be completed first thing in the morning but the second 

training group did theirs in the afternoon which would have been preferable for 

me. 

 

Y03 

I liked the movements with breathing exercises. I found the breathing technique 

difficult in which I had to breathe in and out forcefully and I am not sure if I am 

doing it properly. I use the techniques as and when I need but find it difficult to 

do them for more than 10 minutes. 

 

Y04 

If you had asked me 12 weeks ago about the power of yoga I would have said 

what power and how can yoga help me?  However, after just 3 months of 

practicing this ancient form of meditation I know the answer. I was personally 

invited by Dr N Tiwari to take part in a clinical trial designed to evaluate the 

effects of regular use of yogic breathing techniques on anxiety symptoms and 
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other aspects of psychological functioning in patients with generalised anxiety 

disorder (GAD). 

My personal journey began in early 2013 when a routine medical procedure left 

me severely traumatised.  I have suffered months of physical and mental distress 

and been unable to connect fully with family and friends.  It has been a very 

confusing and distressing time and I have needed a great deal of support both 

professionally and from people close to me. I have been taking fluoxetine, 

pregabalin and quetiapine for nearly 2 years and still my anxiety levels have been 

raised to a significant degree interfering with normal activities. My confidence 

and self-esteem have also been affected by low mood and worry. 

So, it was with apprehension that I agreed to the trial.   Initially, the sessions 

were daily which then went to weekly and then fortnightly.  They all took place at 

a local Hindu Temple in Southampton with Dr Tiwari, the yoga trainer and a few 

others, suffering from anxiety disorder, who, like me, had been invited to attend 

the trial. 

Everyone was given a mat to sit on. I sat on it cowardly looking around the 

Temple and at the people around me.  The only person I knew was Dr Tiwari who 

appeared to be very relaxed and focussed. 

We were given a very good introduction to yoga and the Pranayama (the breath) 

and how effective use of it could help to reduce anxiety and improve bodily 

functions.  Over the duration of two weeks we were shown 6 different 

Pranayama’s; Bhastrika (bellows breath), Bhrahmri (humming bee), Ujjayi (ocean 

breath), Kapalbhati (skull cleansing), Udgeeth (chanting mantra AUM) and 

Nadishodhan (alternate nostril breathing). 

I have to admit that at first I tried the different Pranayama’s with some 

anticipation and a level of self-consciousness as they are all particularly audible. 

Initially, I focussed on myself and the strange noises I was making and how 

others perceived me (based on the sound I was emitting).  This was a barrier for 
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me that I worked through with the help of the yoga trainer and now I am 

confident and relaxed during yoga practice.  

I have been keeping a personal diary over the 12 weeks which shows how much I 

have grown in terms of confidence, mindfulness and spirituality within that time 

period, I feel calmer too – it’s truly amazing!  This was particularly highlighted 

during week 7 when our yoga group merged with the second of the trial groups 

who were on week 1. At that point I felt truly liberated, alive and proud of my 

own personal achievement. 

For me, the repetition of the yogic breathing techniques provides a perfect 

channel blocker for the thought process.  It is practically impossible to think of 

anything else apart from the specific Pranayama being practiced. Successfully 

controlling your anxiety gives you options, opportunities for the future.  Staying 

in the moment, focussing on the present, allowing you to enjoy what is 

happening right now. 

 

Y06 

The yoga breathing techniques helped a lot with my anxiety. Before I panicked 

just thinking having a panic attack, and now I am more relaxed because I know 

better how to control it. I learnt now how to breathe properly and that is a big 

help. I wish I could learn more and would like to keep doing it. Thank you. 

 

Y08 

At first I was very sceptical that a few single breaths could change anything but it 

was a 3 month trial so I kept my word and completed the course.  

The first couple of weeks I found that the breaths were reminding me that I had 

anxiety and made the anxiety I was receiving greater. After about a month I was 
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finding with regular breathing exercises that I was starting to feel a calm 

relaxation for about 30 min after exercise before the anxiety started again. After 

2 months I was starting to be able to dismiss fleeting thoughts but my mood was 

up and down at this time but I was seeing longer periods of relaxation. 

By the end of course I was finding myself more and more relaxed almost 

dismissing the anxiety. The good days were outweighing the bad days. I would 

recommend yogic breathing to everyone. Loved it. 

 

Y011 

Over 12 weeks I have learnt a lot on how these breathing exercises really help 

when under stress or worried. 
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