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      Abstract


      Introduction


      There is a gap in the literature concerning the efficacy versus effectiveness of Cognitive Behavioral Therapy (CBT) for Acquired Brain Injury (ABI). Effectiveness relates to how treatments work in practice. Efficacy measures how they work in clinical trials with stringent inclusion and exclusion criteria. We assessed treatment in a regular clinic setting to determine effectiveness of CBT as it is usually delivered. This study audits the effectiveness of CBT in a real-world setting rather than efficacy.


      Methods


      A non-randomized routine-practice case-series of adults with ABI was used. We compared effect-sizes for 20 consecutive referrals, with various ABI etiologies, to effect-sizes from previous CBT outcome studies.


      Results


      Non-manualised individually-formulated and administered CBT had a positive effect. The effect-size was 1.74 for depression from pre-treatment to post-treatment, and 1.02 from pre-treatment to follow-up. There was an effect-size of 1.14 for anxiety from pre-treatment to post-treatment, but only 0.38 from pre-treatment to follow-up.


      Conclusions


      In our sample, CBT was effective from pre- to post-treatment, and there was evidence of long-lasting improvement over a 3.5 year follow-up for depression. While anxiety improved from pre- to post-treatment, there was substantial relapse over the 3.5 year follow-up. Implications for routine clinical practice are discussed.
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      Introduction


      CBT, based on a cognitive model of depression [1] conceptualizes thoughts as directly influencing the development and maintenance of emotions and behaviors [2]. CBT aims to teach cognitive skills [3] and focuses on challenging pessimism, promoting self-efficacy and improving mood. CBT typically includes behavioral aspects such as exposure to fears, activity-scheduling, behavioral-activation, relaxation, social-skills and assertiveness.


      Mateer, Sira, and O'Connell [4] recommend "cognitive rehabilitation must integrate both cognitive and emotional interventions, and attend to belief systems about and affective responses to, cognitive challenges" (p. 62). Khan-Bourne and Brown [5] comment that "CBT has an intuitive appeal in the management of depression following brain injury (i) It accommodates and seeks to tackle the many personal and social sequelae that may contribute to psychological morbidity both acutely and chronically; (ii) It provides the therapist with a wide range of tools with which to work; and (iii) Is inherently flexible with the potential for accommodating differences in individual circumstances" (p. 98).


      Reviews by Comper, Bisschop, Carnide, and Tricco [6] and Soo and Tate [7] revealed few RCTs for psychological interventions for anxiety or depression post-ABI. Gertler, Tate and Cameron [8] held off recommending any particular treatment based on their Cochrane review. However case and group-outcomes are reported on in meta-analyses by Stalder-Luthy, et al. [9] and Waldron, Casserly, and O'Sullivan [10].


      Waldron, et al. [10] found that for depression, effect-sizes ranged from 0 to 2.39 with an average effect-size of 1.15 (large effect). For anxiety, effect-sizes ranged from 0 to 3.47 with an average effect-size of 1.04 (large effect). By contrast, Stalder-Luthy, et al. [9] found an overall effect-size of 0.69 suggesting "a medium effectiveness of psychological interventions" on depression (p. 1386).


      This study (a) Determines the effectiveness of CBT in a routine sample and (b) Compares/audits this with efficacy as per the CBT in ABI literature.


      Materials and Methods


      Participants


      Thirty-two consecutive referrals were used. Of the 32, 3 did not attend. Four attended once, stating they did not require intervention. Two couldn't engage due to cognitive problems. There are no pre-treatment scores for those 9 cases. This leaves 23 people for whom there was at least Time-1 data. Of the 23, 4 dropped out. Unfortunately 3 drop-outs could not be included on an intention-to-treat (ITT) basis, as consent was sought retrospectively, and 3 dropouts did not consent. The ITT approach (post-treatment and follow-up data inputted as not changed) was used for 1 drop-out. ITT reduces the risk of falsely concluding CBT was effective by only using those who finish treatment. Scores were gathered prospectively as part of routine clinical practice at pre, post and follow-up. There was no blinding of outcome assessors.


      All participants had ABIs including 12TBIs, 5 CVAs, 2 anoxic ABIs and 1 tumour surgery. There were 12 men and 8 women with an average age of 39.45 (range 21 to 61). They had an average time since injury of 10.05 years (range 1 to 48). They had an average age at injury of 29.80 years (range 2 to 58).


      Inclusion criteria for the organization, and therefore CBT, were (a) Between 18 and 65, (b) Without an active drug or alcohol problem, (c) Without a severe Axis 2 personality disorder, (c) With an ABI that is neither of chronic onset nor degenerative as per the Royal College of Physicians and British Society of Rehabilitation Medicine [11] definition. As this is a routine-practice study, many people had pre-ABI difficulties including mood and anxiety issues, previous drug and alcohol problems, marital problems, and histories of sexual or physical or emotional abuse in childhood. Some clients were expressing suicidal ideation at the time they began therapy.


      Instruments


      The Beck Depression Inventory - Second Edition (BDI-II) is a 21-item self-report scale [12]. Scores of 0-13 indicate minimal depression, scores of 14-19 indicate mild depression, scores of 20-28 indicate moderate depression and scores of 29-63 indicate severe depression. Cronbach's alpha of the total score was 0.92 for 500 outpatients and 0.93 for 120 college students. Test-retest reliability was 0.93 over a 1 week period for a subsample of 26 outpatients [12].


      The Beck Anxiety Inventory (BAI) is a 21-item self-report scale [13]. Scores of 0-7 reflect minimal anxiety, scores of 8-15 indicate mild anxiety, whereas scores of 16-25 indicate moderate anxiety and scores of 26-63 indicate severe anxiety. The Cronbach's alpha of the total score was 0.92 for 160 outpatients reported on by Beck, Epstein, Brown, and Steer [14] and 0.94 for 40 outpatients reported on by Fydrich, Dowdall, and Chambless [15]. Test-retest reliability was reported to be 0.75 over a 1 week period for a subsample of 83 of the Beck, et al. [14] outpatients.


      CBT procedure


      Clients had one-to-one CBT with 45-60 minute sessions. CBT was not manualised. The average was 19 sessions with some clients having up to 30 sessions. CBT formulations were developed and shared as per models of PTSD [16]; Generalised Anxiety Disorder [17]; OCD [18]; panic disorder [19,20] and depression [21]. Universal features included psycho-education on ABI. In addressing mood, CBT focused on the relationship between thinking, emotion and behaviors. A common technique was challenging thoughts using the 7-column thought-record and other approaches from Greenberger and Padesky [22]. Modification to CBT to account for cognitive issues has been addressed in a recent systematic review [23]. In our practice, modifications included reduction in the number of columns to 3, evidence for, evidence against, and balanced thought. In relation to anxiety, discussion and behavioral experiments were used to tackle avoidance. The supervisor was a Senior Clinical Psychologist with 7 years' experience (including 3 years of Doctorate training) that was a Chartered Clinical Psychologist with The Psychological Society of Ireland and the British Psychological Society.


      Results


      Effect-sizes were calculated using d = (M1-M2)/SD. This formula is Glass's Δ. According to Cohen [24] effect-size conventions are: small = 0.30, medium = 0.50, large = 0.80.


      The BDI-II 1 × 3 ANOVA [F(2,55) = 11.279, p < 0.001] reached significance. Post-hoc Bonferroni tests revealed a significant difference between pre-treatment and post-treatment [t(38) = 4.51, p < 0.001], and between pre-treatment and follow-up [t(36) = 2.62, p < 0.05] indicating depression reduced significantly after CBT and remained statistically reduced at follow-up. There was an effect-size of 1.74 from pre-treatment to post-treatment (large effect) and 1.02 from pre-treatment to follow-up (large effect). Group means dropped from the moderate range at pre-treatment to the minimal range at post-treatment but had increased to the mild range at follow-up. The BDI-II manual indicates a cut-off of 17 for research. The group mean remained below this cut-off both at post-treatment and follow-up (Table 1).


      The BAI 1 × 3 ANOVA [F(2,54) = 4.470, p < 0.05] reached significance. Post-hoc Bonferroni tests revealed a significant difference between pre-treatment and post-treatment [t(38) = 3.00, p < 0.01], but not between pre-treatment and follow-up [t(35) = 1.08, p > 0.05] indicating anxiety reduced significantly after CBT but did not remain statistically reduced at follow-up. There was an effect-size of 1.14 from pre-treatment to post-treatment (large effect) and 0.38 from pre-treatment to follow-up (small effect). Mean scores dropped from moderate at pre-treatment to mild at post-treatment but increased to the very upper end of the mild range at follow-up.


      Discussion


      The effect-sizes from pre- to post-treatment in this effectiveness study compare favourably to effect-sizes reported on in previous meta-analyses [9,10] of mainly efficacy studies (frequent reports of manualised treatment and a set number of sessions). Our results suggest the effectiveness of CBT (with a formulation and flexible treatment plan instead of manualised treatment or pre-set number of sessions) compares well with efficacy outcomes. The BDI-II manual indicates a cut-off score of 17 for research. At pre-treatment 75% were above the cut-off. At post-treatment 15% were above the cut-off. At follow-up 50% were above the cut-off. The overall group mean was below the cut-off at post-treatment and just about below the cut-off at follow-up. By contrast, while there were statistically and clinically significant improvements on the BAI from pre-treatment to post-treatment, there was a worsening of BAI scores at follow-up. In our sample, the effects of CBT on self-reported anxiety were not very long lasting.


      A retrospective concern was our use of the BDI-II and BAI. While there are numerous precedents in the CBT in ABI literature for these measures, a doubt remains as to whether they may give an inflated estimate of anxiety and depression post-ABI. In our (anecdotal) experience the BDI-II puts too much emphasis on the cognitive aspects of low mood for it to be entirely reliable in ABI. This is also reflected in some research in the literature [25]. The HADS [26] by contrast doesn't emphasize fatigue, problems with decision-making, concentration, eating or sleeping patterns all of which can be present for people with ABI but who are not depressed.


      Similarly, other authors such as Leyfer, Ruberg, and Woodruff-Borden [27] express concern about the BAI stating "analysis revealed that while the BAI had acceptable sensitivity, it did not have high specificity in detecting any anxiety disorder. Thus although elevated BAI scores may indicate the presence of pathological anxiety, a significant portion of those who achieve elevated scores will in reality not have an anxiety disorder" (p. 455).


      With respect to generalization of findings such as maintenance of depression score outcomes at follow-up, a consideration is that all participants were service-users of the host organization, and had either a residential or community service prior to, during and after CBT. The overall service received by participants was broader than purely CBT. While this would be the case in virtually any ABI rehabilitation context where CBT is used, this is rarely explicitly acknowledged in the existing research literature.


      While remaining below the research cut-off at follow-up, BDI-II mean scores worsened from the minimal range to the mild range over the follow-up. Additionally the BAI score at follow-up was not statistically different from pre-treatment. Taken together these statistical and clinical changes indicate a degree of relapse that occurs during the years after conclusion of CBT. Single-case-studies in ABI have documented maintenance of CBT benefits at follow-up timescales of 1 to 6 months [28-31]. Group studies in ABI have shown similar maintenance of benefits, where the clinical range in which a group mean score lay, remained unchanged at 1 to 12 month follow-up [32-35]. Our findings imply that over longer time-spans services need to plan for a proportion of service-users accessing specialist Clinical Psychology services more than once or intermittently.


      Following on from this there is the broader question of trying to shed light on why some participants relapsed over the years. While a number of authors have queried links between failure to profit from CBT and severity of ABI, in our experience life-events such as bereavement, major changes such as progressing from residential services to lower support community rehabilitation, or by contrast feeling stuck in residential services had roles. By contrast, many did well. On reflection we believe several factors contributed. Firstly, sharing the CBT formulation of predisposing, precipitating, maintaining and protective factors with clients was essential. This helped ground the therapy in a context that was broader than ABI and brought into discussion pre-ABI predisposing factors and vulnerabilities to mood and anxiety problems occurring post-ABI. Secondly, psycho-education on the nature of the individual's ABI was important as details given in acute and post-acute hospitals tended to be forgotten. Thirdly, not having a finite number of sessions, with the potential for a large number of sessions if necessary, gave scope to the therapists to develop a genuine client-centered relationship [36] including dealing with cases of bereavement and childhood abuse.
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