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Summary


Cognitive Behavior Therapy (CBT) originated as a treatment for emotional disorders. However, it is increasingly used to help people with chronic illnesses manage symptoms and improve psychosocial outcomes such as depression and quality of life.  In this review we focus on uses of CBT in patients with Multiple Sclerosis (MS), an incurable neurological disease which causes potentially debilitating symptoms and poses numerous challenges to psychological well-being.  We examine the rationale for using cognitive-behavioral therapy to deal with distress, symptoms, impairment and disease exacerbation and progression and discuss examples of existing research on the efficacy and acceptability of these interventions.  Finally we consider areas where CBT could potentially benefit people with MS in the future. Ongoing challenges in this field are discussed.

Introduction

Multiple Sclerosis (MS) is currently thought to affect more than 2.5 million people worldwide including around 400,000 in the United States (101) . Symptoms vary but can include abnormal gait, spasticity, disturbances in sensation and vision, bowel and bladder disturbances, sexual dysfunction, cognitive impairment, pain and fatigue. Around 85% of patients are initially diagnosed with a relapsing-remitting form of MS however for the majority, the disease becomes progressive over time and impairment increases (1). There is no cure for MS, although disease-modifying drugs are somewhat successful in reducing the severity and frequency of relapses (2,3). 

As well as the physical manifestations, living with this chronic illness poses numerous and profound psychosocial challenges. Onset is usually in young or mid adulthood, a time when people are typically establishing careers, relationships and families. People with MS frequently experience losses or changes in employment, income, and relationships and disruptions to self-care, home management, and social and leisure activities. Uncertainty about the future means that longer-term goals and plans are threatened.  

Cognitive Behavioral Therapy (CBT) originated as a treatment for emotional disorders, in particular depression and anxiety (4). In recent years it has been increasingly used within chronic illness populations to manage symptoms such as pain (5) and fatigue (6) and improve psychosocial outcomes (7). CBT is based on the principle that physiological, behavioral, cognitive (thinking) and emotional responses interact and influence one another within the context of a social environment.  Change in any one of the response systems may instigate changes in other response systems (8). 

CBT is a pragmatic and collaborative form of therapy whereby the therapist guides clients in gaining insight into how their own responses can contribute to or perpetuate their difficulties, and assists them to change responses in one or more systems (e.g. cognitions or behaviors) in order to produce change in other systems (e.g. emotions). Clients practice new skills and behaviors, often in the form of homework between sessions. Individual patients will differ in their unhelpful responses. Contrary to common belief, cognitive techniques in CBT are not simply focused on discovering irrational and negative thinking and imposing positive thinking about matters (e.g. MS) which have few if any positive aspects. Instead they specifically aim to discern and modify thoughts which are inaccurate and unhelpful in terms of psychological adjustment.  
Figure 1 depicts a formulation of a potentially problematic cycle of symptoms, thoughts, feeling and behaviors for one individual.  In this example, MS symptoms (physiology) lead to unhelpful thoughts about the reactions of other people (cognitions). These thoughts could lead to the person reducing social activities in order to avoid perceived negative judgement from others (behaviors). This avoidant behavior could then influence mood, exacerbating feelings of depression and loneliness (emotions). A lonely and depressed individual may then focus more on somatic symptoms, and their subjective experience of them may be heightened (physiology). The figure also indicates some typical CBT techniques which might be used to break the cycle and bring about relief from negative emotions.  The figure shows how therapy could intervene at the point of cognitions by using a range of methods to become aware of, and alter unhelpful thinking. Alternatively (or additionally), therapy could employ various approaches to address behaviors or emotions.

[Insert figure about here]


This review examines research on applications of CBT in populations with MS. It examines the rationale for using CBT to address both psychosocial outcomes and physical symptoms, discusses research on its efficacy and acceptability and considers areas where CBT could potentially benefit people with MS in the future. 

Exhaustive and systematic reviews of psychological interventions for MS have been published in recent years (9,10). The current review article, however, is intended as a succinct and accessible overview, commentary and update. Therefore, key published papers of high quality, relevance and recency have been selected following searches of Medline PsychInfo, Embase, Web of Knowledge and UK and US trial registries.  We concentrate specifically on CBT, rather than combined psychosocial management approaches, or approaches which include, amongst others, CBT techniques.
Reducing clinical depression and anxiety

People with MS have high rates of depression and anxiety (11,12). Depression is particularly common; the lifetime prevalence of major depression may be as high as around 50% and the annual prevalence is in the region of 20% (12).  Evidence has accumulated for the effectiveness of CBT as a treatment for depression and anxiety within mental health. Furthermore, a substantial literature demonstrates that various unhelpful cognitions and behaviors are linked to depression and anxiety in people with MS suggesting that CBT may be a useful treatment approach (13). 
Reducing depression

A recent Cochrane review of research into psychological interventions concluded that CBT may be helpful for treating depression in MS (10). Many of the larger and good quality studies of CBT to tackle depression in MS have been conducted by Mohr and colleagues (14,15,16).  Their therapy included behavioral activation (planning, goal setting and monitoring adaptive behaviors) and cognitive restructuring (identifying and altering unhelpful thoughts) components typical to CBT. However, the focus was on MS-specific problems such as fatigue, pain, and social and relationship difficulties resulting from the disease. This programme has been compared to treatment as usual (15), the anti-depressant sertraline, a supportive-expressive psychotherapy group treatment (14) and individual supportive-expressive psychotherapy (16). In all studies CBT was an effective treatment for reducing symptoms of depression compared to the controls or comparisons.  Each study has limitations (e.g. small samples, high attrition) which future studies should address. Nonetheless, the research provides encouraging evidence that CBT can successfully treat depression in MS.  Because CBT teaches patients to identify and modify factors involved in their depression, it may mean they are able to prevent or self-manage episodes of depression in the future without requiring medication which they may be reluctant to take, or which may cause unpleasant or intolerable side effects.

An interesting consideration is whether CBT for depression needs to be specifically tailored in the context of chronic illness; Mohr et al’s CBT programme was adapted specifically for people with MS.  A recent qualitative investigation of  people with MS experiences of widely available web-based CBT depression programmes (‘Beating the Blues’ and ‘MoodGym’) suggested that many participants found these generic interventions less relevant to their needs (17) .Participants felt that the interventions lacked attention to natural grief over MS-related losses and that the examples given were often inappropriate or irrelevant to them. 

Dealing with anxiety

People with MS demonstrate high rates of anxiety (18)  which is unsurprising given the unpredictability of MS and often sudden and alarming nature of MS symptoms. Interestingly, CBT for generalised anxiety is relatively neglected in the MS literature. However, a series of studies focused on self-injection anxiety. Many MS disease-modifying therapies (DMTs) such as IFNB-1a (Rebif or Avonex), are self-injected.  Patients’ expectations of their ability to self-inject successfully and anxiety about self-injection are important predictors of treatment adherence (19). Certain dysfunctional thoughts seem to be associated with self-injection anxiety. Some are related to the injection process itself (e.g. “there will be loads of blood”), whilst some relate to acceptance of MS (e.g. “doing this shot means I’m allowing MS into my life”) (20).  Two small studies demonstrated that CBT leads to substantial increases in the ability to self-inject. The intervention included systematic desensitization (graded exposure to feared stimulus – in this instance the injection), cognitive restructuring (identifying and modifying unhelpful thoughts), psycho-education (providing information and a model of difficulties experienced) and relaxation skills
.  In a pilot study seven out of eight participants became capable of self-injecting after six 50 minute sessions. The final participant self-injected after one further session. Seven participants were self-injecting at three month follow-up (22). A follow-up study compared the same intervention to telephone support (23). CBT participants were more likely to be able to self-inject post-therapy but a high drop out rate, meant the analysis showed a trend towards the superiority of CBT rather than a statistically significant difference. Whilst encouraging, we need larger, more rigorous trials examining maintenance of gains. 

Improving adjustment and coping

In addition to patients who develop clinically significant levels of depression and anxiety, many more people with MS show evidence of more broadly defined adjustment difficulties such as heightened distress and reduced quality of life  (24,11,25).  Again, cognitions and behaviors explain variance in these outcomes suggesting that CBT addressing these factors may be useful (13).  Qualitative research also shows patients’ dissatisfaction with support in the post-diagnosis period, and desire for assistance with emotional distress and coping with the disease (26).
A Cochrane review which included  the rather limited trial evidence in this area concluded that cognitive-behavioral approaches may be beneficial in helping people adjust to, and cope with, MS (10). Another review suggested that interventions with CBT elements (e.g. goal setting, homework) tend to be most beneficial in terms of improving quality of life (9).  Unfortunately, existing studies have been methodologically flawed in various ways which makes drawing firm conclusions at this stage problematic (10).  

Our research team is currently conducting a RCT aimed at reducing distress and the impact of illness on domains such as work, relationships and leisure activities (27).  The intervention is for patients in the early stage of MS but is intended not just for those with clinically significant distress.  The CBT is manualized and modules include symptom management, social support, problem-solving, setting goals, sleep management, and tackling unhelpful thoughts.  Sessions are tailored to the individual patient’s problem formulation. The focus is on developing an individualised toolbox of skills to manage aspects of the MS experience which will be beneficial now, and if disease progresses or relapses in the future.  Data from this trial should be published in late 2010.  The trial also includes an economic analysis to assess the cost-effectiveness of the therapy.  
Reducing MS symptoms and impairment

Reducing fatigue

Fatigue is one of the most common and debilitating MS symptoms, affecting around 80% of patients (28). The pathophysiological processes of MS fatigue are poorly understood. However, psychological factors explain significant variance in fatigue [32, 33] and a cognitive-behavioral model has been proposed whereby primary MS disease factors trigger fatigue, which is then perpetuated or worsened by people’s cognitive, emotional and behavioral responses to the symptom (28). Thus, breaking the vicious cycle of fatigue by modifying unhelpful cognitions (e.g. “this fatigue must mean I am having a relapse”) and behaviors (e.g. excessive rest and avoidance of activity) should help reduce fatigue. Cognitive-behavioral therapy has been affective in treating fatigue in other chronic conditions, including chronic fatigue syndrome (e.g. 6). 

The first trial to specifically apply CBT to fatigue in MS compared CBT to relaxation training (29). An experienced clinical psychologist delivered a combination of face-to-face and telephone sessions. An individualized CBT model for understanding the patient’s fatigue was developed collaboratively. Sessions involved activity scheduling, reducing symptom focusing and the tendency to attribute all symptoms to MS and/or signs of relapse, addressing unhelpful thoughts about fatigue and high personal expectations, stress-management and goal-setting. CBT treatment produced superior improvements, although participants in both treatment groups improved significantly following treatment and there were no difference between the groups at 6 months post therapy.  The post-therapy effect size for CBT was substantial (3.03). Post-treatment levels of fatigue were even lower than those of healthy controls and gains were largely maintained at 6 months post therapy. No participants withdrew from treatment and most found the approach more helpful than other treatments they had received for their fatigue
Although these results were encouraging few patients with MS fatigue currently have access to an experienced CBT therapist.  To counter this problem, we have recently designed MSInvigor8, a web-based interactive computerised version of the therapist CBT package.  The programme was modified and developed with extensive input and testing from seven patients with MS fatigue.  A small pilot RCT of 40 patients showed that those randomised to work through the website over  8 weeks with three telephone support sessions from an assistant psychologist, reported substantial reductions in both fatigue severity and impact at the end of treatment (30). If these results hold up in a larger trial with a longer follow-up period, MSInvigor8 may be a viable option for many MS patients.  Another recent pilot study of 16 MS patients looked at the possible efficacy of a group-based intervention for the management of MS fatigue which incorporated some elements of CBT  (31).  This intervention appeared to improve patients’ sense of self-efficacy for managing fatigue but did not reduce fatigue severity itself.  Patients found the approach acceptable and a larger trial may show more promising data. 
Behavioral manifestations of cognitive impairment 

Cognitive impairment is common in MS and often causes distress to the patient and family. It can also be associated with personality and behavior changes such as inappropriate social behavior, angry outbursts, inappropriate language, risk-taking behavior and excessive speech. In a small (n=15) trial a neuropsychological counselling (NC) treatment was compared to non-specific psychotherapy (32). The NC used, amongst other approaches, CBT strategies to enhance patients’ self control and help them regulate behavior. This included monitoring of abnormal social behavior, early identification of negative behaviors, refocusing of attention, relaxation, and selection of other behavior.  Socially inappropriate and aggressive behavior reduced more in the NC group., with a significant effect on excessive speech.  Although these are only modest findings they suggest that CBT could be useful for managing behavioral manifestations of cognitive impairment. 

Influencing disease severity and progression

To date, research has focused on using CBT for improving mental health, wellbeing, symptom severity and impact.  Existing research is yet to demonstrate effects of CBT on “hard” neurological endpoints. However, actually altering disease outcomes through CBT may also be plausible, at least in theory. Firstly, CBT may influence disease processes via improved adherence to medical advice and treatments. Depression is associated with poor adherence to DMTs (33) and CBT for depression has been shown to improve adherence (15). By treating depression, adherence could be improved with possible positive impact on disease processes.  Similarly, CBT for self-injection anxiety could potentially reduce exacerbations and influence longer term MS progression via increased adherence to DMTs.  CBT may also have the potential to influence disease outcomes given that psychological states impact on immune functioning (34). Psychological distress and depression appear to be implicated in the immune system’s attack on the central nervous system (35) and a meta-analysis suggests psychological stress can trigger MS disease exacerbation (36). An innovative trial is currently underway testing the efficacy of stress management CBT for reducing markers of MS inflammation and deterioration (37) The primary outcome in this trial is gadolinium enhancing (Gd+) MRI, a measure of MS inflammation and blood-brain barrier breakdown. The research also examines the effects of CBT on T2-weighted MRI (disease burden) and brain parenchymal fraction (brain atrophy).  Positive results from this research domain might eventually lead to a novel way of influencing MS exacerbation and progression.  
Therapy Delivery

Delivering CBT to people with MS may raise important practical considerations. Patients may require short sessions due to fatigability and concentration difficulties. Furthermore, cognitive impairment may limit the amount and intensity of content covered.  Flexibility may be required for session scheduling in order to deal with unpredictable symptoms and disease exacerbations. Furthermore, travel to sessions may be difficult for those with mobility difficulties or other symptoms, especially if services are not local. 

Telephone therapy is one means by which some of these practical considerations have been addressed. Efficacious CBT for people with MS can be delivered wholly (15,16) or partly (29) by telephone. However, no trials have directly compared telephone and face-to-face CBT. Drawbacks may arise from telephone delivery, including difficulty building a supportive, empathic relationship without face-to-face contact. Furthermore, uncomfortable silences, lack of non-verbal communication and difficulties using visual aids and reviewing homework tasks (e.g. activity records) may pose problems. A combination of face-to-face and telephone sessions may provide a good compromise.

Another way of addressing disease-related obstacles to access, as well as barriers arising from cost and therapist availability, is through CBT provision through interactive websites.  As discussed in the section on fatigue, computerised CBT (CCBT) may offer a potentially cost-effective and convenient service to patients (30).  However, lessons from CCBT trials on other patient groups suggests it unlikely that these websites will be effective without at least some minimal therapist contact, either by telephone or email (38).  Similarly, preliminary work on CCBT programmes for depression, showed that some patients with MS were unable to grasp and apply basic premises of CBT (e.g. links between cognitions and emotions) or define problems and set goals without therapist input.  Patients also felt the programme lacked important supportive and social contact(17). 

It is, as yet also unclear whether highly trained clinical psychologists or CBT therapists are required to deliver CBT, or whether other health professionals, already traditionally employed by MS services  such as nurses can be taught to deliver effective (and more cost-effective) interventions. Again, existing trials have not made direct comparisons.  However, some findings suggest that non-expert therapists may not be optimally effective. For example, in the CBT for self-injection anxiety research the initial trial used psychologists as therapists and obtained a strong treatment effect (22). The same programme delivered by nurses had a high drop out rate and only a trend towards significant results (23).  However, it is possible that factors such as differences in personality or communication style between therapists may explain these results rather than training and skill level. Clearly, further research is needed to compare different delivery forms and different therapists before clear conclusions can be reached. 

It is also worth noting that people with MS vary in their need for CBT interventions.  Face-to-face CBT with an experienced therapist is unlikely to be needed across the board.  However, it is possible that a number of patients may benefit from interventions which aim to improve broader outcomes such as adjustment and coping skills for living with chronic illness and managing symptoms (e.g. 27)).  Further work is needed to understand whether psychological variables such as distress or MS disease variables such as relapse or progression should be used as a basis for offering CBT services to patients and whether a stepped approach may be helpful.  For example, web-based interventions or group approaches incorporating some CBT techniques (39) may suffice for people with lower levels of distress and difficulties managing symptoms, while face-to-face therapy may be beneficial for more complex cases. 
Expert commentary
The literature reviewed suggests that CBT has the potential to improve many aspects of living with MS. However, important questions remain.  We need more research to establish efficacy through larger, more robust RCTs, particularly beyond the realm of CBT for depression in MS.  We also need to improve our understanding of the active ingredients within CBT in each application: through what mechanisms are interventions operating? Understanding whether benefits are achieved principally through behavior change, thought modification, or more non-specific therapeutic factors such as empathy can build theoretical understanding of the role of psychological factors in MS-related problems and direct the improvement of interventions.  

Further exploration is needed regarding optimum delivery methods. How ‘diluted’ CBT can become whilst still maintaining its efficacy? Can CBT be delivered by novices? Can results be achieved with little or no therapist contact? We also need better understanding of long-term effectiveness.  Existing trials have rarely looked beyond a short term (3-6 month) post treatment follow-up but longer term maintenance of gains is of particular interest, given the progressive/relapsing disease course and the ongoing challenges for the patient. 

Little is known about how CBT for MS would work beyond the research environment. Most research has excluded patients with high levels of disability (e.g. EDSS >7, non-ambulatory), severe cognitive dysfunction, and medical co-morbidities.  Therefore, it is hard to predict effectiveness within a wider, more morbid patient population.  Finally, and of considerable importance if CBT is to become widely available, we can identify no published cost-effectiveness research on CBT in MS.

Five year view

Within the coming years we expect that research will gradually address the above problems.  In addition, we anticipate that the focus of efficacy trials will continue to evolve from reducing depression to improving broader psychosocial outcomes such as quality of life and illness impact as well as reducing anxiety. We also anticipate an increasing emphasis on using CBT for symptom management extending the work on MS fatigue. At least two trials of CBT which include patients with MS pain are currently in progress (40,41). We also foresee the application of CBT in managing sexual dysfunction and cognitive impairment; areas where thoughts and behaviors would be expected to influence the symptoms experienced and the resulting distress. Before such interventions are pursued, empirical evidence and theoretical models of psychological contributions to these problems should be established.  Research may also turn its focus to whether distress or stress reduction translates into benefits for disease course, with more research investigating if and how CBT influences physiological processes such as immune function.
Another area which may develop is family-focused CBT. Partners and children of the patient with MS can experience considerable psychosocial difficulties themselves (42,43,11) and also contribute to the adjustment of the patient (44). Conceivably, inclusion of significant others in CBT could benefit all family members, including the patient with MS.  In addition, CBT for family members who are distressed and not coping well with their ill relative could also be of benefit.  

Finally, the coming years may witness exploration of newer CBT approaches which emphasize mindfulness and acceptance (e.g. 45).  These approaches differ from traditional CBT by emphasising tolerance of negative thoughts and emotions, rather than identification and modification of them.  Acceptance approaches are designed to increase patients’ willingness to face and live with uncomfortable thoughts and feelings. Mindfulness approaches teach individuals to increase awareness of thoughts and feelings and to develop a detached perspective where thoughts are viewed as passing events in the mind, rather than reflections of reality.  These contemporary approaches could be highly relevant to people with MS. Worrying thoughts and preoccupation with uncertainty are typical difficulties experienced by people with MS.  Furthermore, the nature of MS means patients may have little to gain by constant active attempts to alter symptoms and disease course. These approaches have demonstrated initial success in populations with other health problems such as chronic pain (46). A cognitive-behavioral mindfulness study in MS patients is currently in progress (47). 

Conclusion

CBT is an effective treatment for managing psychological distress as well as certain somatic symptoms associated with MS.  It could potentially alleviate a wide range of MS-related symptoms and psychosocial problems where thoughts and behaviors contribute to difficulties.  In particular we need to investigate if and how CBT can be made available in cost-effective, acceptable and accessible ways. 

Key issues

1. MS produces unpredictable and potentially disabling symptoms and poses multiple challenges for psychosocial adjustment.
2. CBT is a pragmatic, collaborative psychological intervention. The client gains insight into how their thought processes, behaviors and emotions  can contribute to, or perpetuate their difficulties and learns skills to change aspects of their behavior and thinking style in order to bring about physiological and emotional changes.

3. CBT specifically tailored to address MS-related difficulties can reduce depression in those with diagnosed major depressive disorder or high levels of depressive symptoms. 

4. Encouraging but small trials demonstrate that CBT for self-injection anxiety is effective; this has implications for adherence to disease modifying medications.

5. CBT may promote psychosocial adjustment more broadly (e.g. reducing illness impact and increasing wellbeing and quality of life). Research so far is limited, but more work is in progress. 

6. One RCT has shown that CBT for addressing MS fatigue has a beneficial effect on fatigue levels.

7. It is yet to be seen whether CBT has beneficial effects on disease severity and progression. This is theoretically plausible either via reductions in stress/distress and their effects on the immune system or via promoting better adherence and self-management.
8.     Telephone and web-based CBT delivery may reduce difficulties associated with lack of availability and attending therapy sessions in this population.  Health professionals traditionally employed by MS hospital services such as nurses can be trained to deliver CBT. It remains unclear whether these interventions are as successful as those delivered face-to-face by specialist CBT therapists.

9. Further applications of CBT may include reducing anxiety, and symptom management (e.g. pain, sexual dysfunction and cognitive impairment) 

10. Evidence so far comes from tightly controlled efficacy trials with short follow-up periods. It is unclear how findings would translate to long term effects in real world settings.  Pragmatic trials and cost-effectiveness studies of CBT interventions in MS are lacking.
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Figure 1: Examples of CBT techniques to address possible unhelpful thoughts and behaviours in response to experiencing MS-related speech and gait problems

� The treatment manual has been made available by the authors online (21)
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