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The treatment efficacy of Cognitive Behavioural Therapy (CBT) for chronic fatigue syndrome (CFS) remains controversial. The purpose of this meta-analysis was to understand the short-term and long-term efficacy of CBT on different outcome measures on patients with CFS, as well as explore potential adverse effects. A meta-analysis was conducted in accordance with PRISMA 2020 guidelines (PROSPERO: CRD42023391926). PubMed, PsycINFO, CINAHL, SCOPUS, Web of Science, and EMBASE were searched from inception to September 2024 for randomised controlled trials (RCTs) of CBT in adults with CFS excluding Oxford-defined cohorts. Interventions included individual face-to-face, self-directed, and group CBT. The primary outcome was fatigue, with secondary outcomes of physical functioning, anxiety, depression, pain and quality of life. Risk of bias was assessed using the Cochrane Risk of Bias 2.0 tool. There were 12 studies included in this review, with 1799 total participants. All forms of CBT, when analysed together, was not found to have a statistically significant result (p = 0.12). Individual face-to-face CBT was found to have a large effect size in reducing fatigue (Cohen's d = 2.91, 95% CI 0.51 to 5.31, p=0.02). Self-directed CBT was found to have a large effect size in improving physical functioning (Cohen's d = -2.76, 95% CI -5.06 to -0.47, p=0.04). All other sub-analyses did not yield statistically significant results. There was inconsistent reporting of adverse effects, however no serious adverse effects were reported. High heterogeneity and incomplete reporting limit certainty. CBT as a treatment modality inherently leads to difficulties with blinding and bias. The results suggest that patients with milder disease may benefit more from self-directed CBT. Group CBT may not be as beneficial as other modalities. Guidelines provide mixed recommendations regarding CBT, therefore CBT may be offered as a supportive, non-curative option for adults with CFS. No funding was received for this review.
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Introduction

Chronic fatigue syndrome (CFS) is a collection of symptoms characterised by persisting, debilitating fatigue. Patients with CFS have cognitive dysfunction, post-exertional malaise and unrefreshing sleep. Aetiology of CFS is unclear, with factors such as genetic predisposition, recent viral infections, and immune abnormalities thought to play a role.

CFS is thought to be an underdiagnosed condition, commonly affecting adults aged 40–60 years, and women more than men. The Centers for Disease Control and Prevention estimates CFS affects 17–24 million people worldwide (1). CFS imposes a significant economic burden globally, with studies suggesting annual costs approximately €40 billion across Europe, and US$36 to 51 billion in the United States (2, 3).

Current guidelines suggest that therapies such as Cognitive Behavioural Therapy (CBT) should be used for symptom reduction rather than curative treatment. The purpose of CBT in patients with CFS is to help establish stable routines, improve sleep habits, gradually increase activity levels, and address unhelpful patterns of thinking. Cognitive techniques are later introduced based on a fear-avoidance model. It is thought that maladaptive coping mechanisms, such as prolonged rest, avoidance of activity, or overexertion, are central in sustaining disability and fatigue (4).

There are several diagnostic criteria for diagnosing CFS, the most common being the Canadian Consensus Criteria 2003 (CCC), Centers for Disease Control and Prevention 1994 (CDC or Fukuda) criteria and the International Consensus Criteria 2011 (ICC) (5). Among the most debated diagnostic criteria is the Oxford criteria. It requires only the presence of medically unexplained fatigue lasting six months or longer, without requiring hallmark symptoms such as post-exertional malaise, non-restorative sleep, or cognitive impairment. As a result of this nonspecific criteria, studies that utilise the Oxford criteria may include patients with other general conditions. It has been argued that the population selected by the Oxford criteria may not be representative of patients diagnosed with more modern and stringent criteria (6). Several expert bodies have recommended that the Oxford criteria no longer be used in research or clinical practice (7, 8).

Until this study, all previous reviews have identified a statistically significant fatigue reduction in patients with CFS. Price et al.'s 2008 Cochrane review, and two meta-analyses published shortly after found CBT to have small to medium effect sizes in reducing fatigue (9–11). In 2020, a systematic review supported CBT use, however did not report an effect size, and also excluded studies with less than 45 participants (12). More recent reviews have also shown that CBT reduces fatigue, with a 2023 meta-analysis reporting a large effect size and a 2024 meta-analysis indicating a moderate effect (13, 14). The meta-analysis by Kuut et al. (13) only included randomised controlled trials (RCT) of a specific Dutch CBT protocol to reduce heterogeneity, which may not be applicable to investigate if CBT of a general approach is effective. Maas genannt Bermpohl et al., by contrast, included studies which determined patients who fulfilled the Oxford criteria for CFS, which may not be generalisable to the true CFS population. We are in need of an updated meta-analysis that examines whether a non-protocol based CBT is effective in a population with CFS that is not defined by the Oxford criteria (15, 16).

Patients with CFS also experience a range of secondary outcomes outside of fatigue. Pain, anxiety, depression, and reduced quality of life are reported at higher rates in this population compared to healthy controls (17).

This review seeks to determine whether adults with chronic fatigue syndrome diagnosed with officially recognised criteria, respond better to CBT compared to a non-CBT intervention. We hope to show that CBT does reduce fatigue severity both immediately following treatment, and at long-term follow-up. We hope to explore any potential adverse effects of CBT, as well as perform a meta-analysis of all RCTs available for CBT.





Materials and methods

The databases PubMed, PsycINFO, CINAHL, SCOPUS, Web of Science and EMBASE were searched from inception till September 2024. The following MeSH terms and keywords, in varying combinations and forms, were used: 'chronic fatigue syndrome,' 'CFS,' 'myalgic encephalomyelitis,' 'systemic exertion intolerance disease,' 'post-viral fatigue syndrome,' 'chronic viral syndrome,' 'chronic fatigue immune deficiency syndrome,' AND 'cognitive behavioural therapy,' 'CBT,' 'cognitive-behavioural therapy,' and 'cognitive behavioural therapy.' We also hand-searched any citations and grey literature. We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines and registered our protocol in PROSPERO (registration number: CRD42023391926) on 15 January 2023 (18).




Inclusion criteria

Articles were included if they were (1) RCTs that contained primary research data on the treatment of CFS and other synonymous conditions that met the diagnostic criteria of either CDC, ICC or equivalent, (2) used CBT as intervention and a non-CBT treatment comparator (including treatment as usual) was used, and (3) measured the change in level of fatigue pre and post-intervention.





Exclusion criteria

Articles were excluded if (1) they exclusively used the Oxford criteria to determine participants of the study, (2) the subjects were non-humans, (3) the subjects were under the age of 18, and (4) they were not published in English and an English translation was not available. No restrictions were applied regarding inpatient or outpatient status, age, gender or comorbidities, to reflect the heterogeneity of routine clinical populations with CFS.

The adult population was specifically chosen for this study because disease trajectory and symptom profiles differ when compared to the paediatric population. Children and adolescents typically have shorter illness duration, lower rates of hallmark features of CFS, and fewer comorbidities. Recovery rates are also higher, suggesting that paediatric presentations may represent a more transient or evolving condition (19). This rationale parallels the exclusion of studies using the Oxford criteria, which similarly risks enrolling individuals with transient or non-specific fatigue (6).





Data collection, synthesis, and article quality

Each article was screened independently by two reviewers, VK and BL. This was done by the abstract and title initially, then with the full text. Any disagreements were settled through discussion with the research group.

The primary outcomes measured were fatigue levels. Secondary outcomes gathered were changes to physical functioning, anxiety, depressive symptoms, quality of life, pain, long-term efficacy, alongside adverse outcomes of any intervention and comparator. Data was collected for pre-intervention and post-intervention. When follow-up data was available, the last data point post-intervention and duration of intervention were recorded. All outcome measures were transformed onto a standardised 0–100 scale to enable comparability across all studies. Scores were rescaled according to the published minimum and maximum values of each instrument. For example, a score of 28 on the Beck Depression Inventory (range 0 – 63) was rescaled to 44 on the 0–100 scale. Several types of CBT interventions were investigated, namely individual face-to-face, self-directed and group. Each study's results were pooled together according to these categories. When an RCT had multiple similar intervention arms, such as different types of CBT, the mean and standard deviations of these arms were combined. The same was done for comparator arms. Demographics of participants were also recorded if available, including biological gender, age, comorbidities, ethnicity, and country in which the study had taken place. Authors of RCTs with missing or unclear data were contacted for clarification.

Articles were assessed for methodological quality and risk of bias via the Cochrane Risk of Bias Tool version 2. A funnel plot and forest plot for the primary outcome measures were completed using SPSS (20). Meta-analysis using random-effects model was used to factor heterogeneity to pool data from studies. For sensitivity analyses, we explored the robustness of findings by conducting subgroup analyses according to CBT modality. Statistical heterogeneity was measured using the inconsistency I² test in which values greater than 50% were considered indicative of heterogeneity (21, 22).






Results




Included studies

In total, 12 studies were included in the final analysis (see Figure 1) (15, 16, 23–32). The total number of participants was 1799. The mean age of participants was 38 years, and 74% of participants in all included studies were female. Three studies commented on patient comorbidities (24, 26, 28), and one on whether patients underwent previous psychology (27) (see Table 1 for Baseline characteristics of included studies). The average duration of illness for the individual face-to-face CBT group was 6.8 years, and 5.5 years for the self-directed CBT group. Of the included studies, six were conducted in the Netherlands, two in the United States of America, two in the United Kingdom, one in Norway, and one in Spain. Individual face-to-face CBT was used by five studies, with group CBT being used by four, and self-directed CBT used by three. The duration of the intervention ranged between three months and eight months. Frequency of the sessions were similar, the most frequent was held twice weekly, and the least was fortnightly (see Appendix 1). The baseline mean fatigue scores, with higher scores indicating worse fatigue, were 86.9/100 and 89.8/100 for individual face-to-face CBT and self-directed CBT respectively. The baseline mean physical functioning scores, with higher scores indicating higher functioning, were 49.2/100 and 54.9/100 for individual face-to-face CBT and self-directed CBT respectively. Authors of RCTs with missing data were contacted for additional information.

[image: Flowchart of study identification and screening process. Initial records from databases: 12,151, plus 2 from other sources. After removing duplicates, 4,014 records remain. 3,982 records are excluded for irrelevance. Full-text articles assessed: 32, with further exclusions due to criteria such as non-randomization and unavailable full text. Final studies included in review: 12.]
Figure 1 | The preferred reporting Items for systematic reviews flowchart for the selection of studies.


Table 1 | Baseline characteristics.
	Study
	Total participants
	Mean age
	Female/male
	Criteria fulfilled
	Average duration of illness
	Fatigue scale used
	Country



	van der Schaaf et al. (16)
	51
	32
	51/0
	CDC
	5.2 years
	CIS
	Netherlands


	Gotaas et al. (15)
	236
	35
	149/87
	CDC, CCC in last year of inclusion
	4.8 years
	Chalder Fatigue Scale
	Norway


	Janse et al. (29).
	240
	37
	145/95
	CDC
	5 years
	CIS
	Netherlands


	Wiborg et al. (23)
	204
	38
	157/47
	CDC
	9.1 years
	CIS
	Netherlands


	Tummers et al. (30)
	123
	36
	96/27
	CDC
	4.5 years
	CIS
	Netherlands


	Núñez et al. (24)
	120
	43
	108/12
	CDC
	2.7 years
	HAQ weakness score
	Spain


	Lopez et al. (31)
	69
	46
	61/8
	CDC
	Not reported
	Profile of Mood State Fatigue
	United States of America


	Knoop et al. (33)
	169
	38
	134/35
	CDC
	7 years
	CIS
	Netherlands


	Jason et al. (26)
	114
	44
	95/19
	CDC
	7.4 years
	Fatigue Severity Scale
	United States of America


	O'Dowd et al. (27)
	153
	41
	102/51
	CDC
	50% of patients had symptoms over 5 years
	Chalder Fatigue Scale
	United Kingdom


	Prins et al. (32)
	278
	37
	197/81
	CDC, apart from 4 out of 8 exclusion criteria being required
	5.6 years
	CIS
	Netherlands


	Deale et al. (28)
	60
	34
	41/19
	CDC and Oxford
	4 years
	Fatigue problem rating and fatigue questionnaire
	United Kingdom







The most common fatigue rating scale was the Checklist Individual Strength (CIS), used by six studies, followed by the Chalder Fatigue Scale, used by two studies. Other fatigue scores used by included articles were Health Assessment Questionnaire (HAQ) weakness score, Profile of Mood States (POMS) Fatigue Score, Fatigue Severity Scale, Fatigue Problem Rating, and Fatigue Questionnaire. Secondary outcomes measured were physical functioning, quality of life, pain, depression, and anxiety (see Table 1).





Excluded studies

There were two studies excluded as CBT was not compared to another intervention (34, 35). Other reasons for exclusion were if fatigue was not an outcome measure (36, 37), unclear inclusion criteria (38) or unclear fatigue scoring values (39).





Fatigue

There were 12 studies that contributed to the primary outcome meta-analysis. Significance in subgroup (moderator) analyses was determined by p < 0.05 for the pooled effect within each subgroup, using random-effects models. For fatigue, individual face-to-face CBT showed a significant effect (Cohen’s d = 2.91, 95% CI 0.51 to 5.31, p = 0.02) as shown in Figure 2, while group (Cohen's d = -0.59, 95% CI -14.93 to 13.75, p = 0.88) and self-directed CBT (Cohen's d = 0.96, 95% CI -0.23 to 2.16, p = 0.07) were non-significant (40). All forms of CBT, when analysed together, was not found to have a statistically significant result (Cohen's d = 1.49, 95% CI -0.37 to 3.36, p=0.12). CBT efficacy at six months post-treatment (Cohen's d = 2.26, 95% CI -0.41 to 4.94, p = 0.07) also did not yield statistically significant results in reducing fatigue. See Table 2 for sub-analyses.


Table 2 | Sub-analyses.
	Outcome
	Intervention (CBT)
	Studies
	Cohen's d (95% CI)
	P value
	I2



	Fatigue (positive value equals reduced fatigue)
	All forms
	van der Schaaf et al, Gotaas et al, Janse et al, Wiborg et al, Tummers et al, Núñez et al, Lopez et al, Knoop et al, Jason et al, O'Dowd et al, Prins et al, Deale et al
	1.49 (-0.37 to 3.36)
	p = 0.12
	97%


	Individual face-to-face
	van der Schaaf et al, Gotaas et al, Jason et al, Prins et al, Deale et al.
	2.91 (0.51 to 5.31)
	p = 0.02
	99%


	Group
	Wiborg et al, Núñez et al, Lopez et al, O'Dowd et al
	-0.59 (-14.93 to 13.75)
	p = 0.88
	96%


	Self-directed
	Janse et al, Tummers et al, Knoop et al
	0.96 (-0.23 to 2.16)
	p = 0.07
	88%


	6-month follow-up
	O'Dowd et al, Prins et al, Deale et al
	2.26 (-0.41 to 4.94)
	p = 0.07
	95%


	Physical functioning (negative value equals improved physical functioning)
	All forms
	Gotaas et al, Janse et al, Wiborg et al, Tummers et al, Núñez et al, Knoop et al, Jason et al, O'Dowd et al, Prins et al, Deale et al
	-2.05 (-5.71 to 1.61)
	p = 0.24
	100%


	Individual face-to-face
	Gotaas et al, Jason et al, Prins et al, Deale et al
	-4.48 (-8.93 to -0.02)
	p = 0.05
	99%


	Group
	Wiborg et al, Núñez et al, O'Dowd et al
	1.98 (-18.63 to 22.59)
	p = 0.72
	100%


	Self-directed
	Janse et al, Tummers et al, Knoop et al
	-2.76 (-5.06 to -0.47)
	P = 0.04
	94%


	6-month follow-up
	O'Dowd et al, Prins et al, Deale et al
	-2.81 (-11.2 to 5.59)
	p = 0.29
	99%


	Anxiety (negative value equals increased anxiety)
	All forms
	Jason et al, O'Dowd et al
	12.18 (-154.05 to 178.41)
	p = 0.52
	100%


	Depression (negative value equals increased depressive symptoms)
	All forms
	Jason et al, O'Dowd et al, Deale et al
	-0.28 (-23.28 to 22.72)
	p = 0.98
	93%


	Pain (negative value equals increased pain)
	All forms
	van der Schaaf et al, Núñez et al, Jason et al
	4.32 (0.09 to 8.55)
	p = 0.05
	83%


	Quality of life (negative value equals improved quality of life)
	All forms
	Jason et al, Prins et al, Lopez et al.
	-3.11 (-13.6 to 7.39)
	p = 0.33
	100%







[image: Forest plot depicting effect sizes and confidence intervals for five studies on a topic. Each study's effect size is shown as a square, with lines representing confidence intervals. The overall effect is summarized at the bottom with a diamond shape, indicating combined effect size and confidence interval. The plot includes study identifiers and statistical data such as Cohen's d, standard error, and p-values. A legend explains symbols for effect sizes and confidence intervals. The analysis uses a random-effects model with noted heterogeneity and homogeneity statistics.]
Figure 2 | Individual face-to-face CBT vs comparator for effect on fatigue levels (positive values equal decreasing fatigue).





Physical functioning

There were ten studies included in the analysis of physical functioning. Self-directed CBT was found to have a large effect size and be statistically significant in improving physical functioning (Cohen's d = -2.76, 95% CI -5.06 to -0.47, p = 0.04), as shown in Figure 3. Individual face-to-face CBT was not found to be statistically significant in improving physical functioning (Cohen's d = -4.48, 95% CI -8.93 to -0.02, p = 0.05). Sub-analyses for all forms of CBT when analysed together(Cohen's d = -2.05, 95% CI -5.71 to 1.61, p = 0.24), group CBT (Cohen's d = 1.98, 95% CI -18.63 to 22.59, p = 0.72), and CBT efficacy at six months post-treatment (Cohen's d = -2.81, 95% CI -11.2 to 5.59, p=0.29) did not find statistically significant results. See Table 2 for sub-analyses.

[image: Forest plot illustrating the effect sizes and confidence intervals of three studies on a treatment effect. Each study is represented by a square and a horizontal line, indicating the effect size and confidence interval. The overall effect size is depicted as a diamond at approximately -2.76, suggesting a negative effect. The model type is random-effects, with statistical measures including heterogeneity and homogeneity data provided.]
Figure 3 | Self-directed CBT vs comparator for effect on physical functioning (negative value equals improving physical functioning).





Other secondary outcomes

There were three studies that measured depression, quality of life pain, while anxiety was measured by two studies. Analysis for anxiety (Cohen's d = 12.18, 95% CI -154.05 to 178.41, p = 0.52), depression (Cohen's d = -0.28, 95% CI -23.28 to 22.72, p = 0.98), pain (Cohen's d = 4.32, 95% CI 0.09 to 8.55, p = 0.05) and quality of life (Cohen's d = -3.11, 95% CI -13.6 to 7.39, p = 0.33) did not find statistically significant results (See Table 2).





Small-study effects and sensitivity analysis

A funnel plot for the primary outcome (fatigue) showed no clear evidence of small-study effects, such as publication bias, and Egger's test was not significant p = 0.85. Sensitivity analyses were performed via subgroup analyses by CBT modality (Table 2), confirming that individual face-to-face CBT significantly reduced fatigue and self-directed CBT improved physical functioning. High heterogeneity (I² > 90%) suggests substantial variability due to differences in intervention protocols, participant characteristics, or study design, but modality-specific effects remained robust.





Adverse events and dropout rates

Three studies reported adverse events in the intervention groups and four for the comparator groups. Núñez et al. found the intervention group, who were treated with group CBT, to have poorer scores for physical functioning and bodily pain than the comparator group (24). Janse et al. reported that approximately 15% of the intervention group and 26% of the control group reported adverse effects of increased fatigue, pain and or distress (29). Gotaas et al. noted that 2% in the intervention group and 5% in the comparator complained of increased fatigue, nausea and pain (15). Jason et al. found the comparator group to experience negative pain and memory changes (26). No study reported serious adverse events.

All included studies reported on the number of dropouts, withdrawals from the study, or the number lost to follow-up. Dropout rates varied from 8% to 43.4%. The average dropout rate for the intervention group was 18.8% and 12.5% for the comparator group. Reasons for dropout included distance to treatment, monetary strains and lack of motivation (15). See Appendix 1 for further details.





Quality analysis

Most studies had some concerns in terms of overall risk of bias, with two studies at high risk. There were participants who were later found to have a medical explanation for fatigue during the studies, and those who received additional treatment outside of the intended intervention were included. No studies enforced adherence to CBT alone, and therefore were deemed to have some concerns in one component of the risk analysis. A recent study was categorised as having some concerns for bias in the randomisation process as all patients were female, and because of missing data. The study's primary outcome was to assess neural changes with CBT rather than CBT's efficacy on fatigue, hence the methodology was structured around this goal. All but one study were deemed low risk of bias in reporting results as multiple outcome measurements were reported, and data was produced in accordance with a pre-specified analysis plan. See Table 3 for quality analysis details.


Table 3 | Quality analysis.
	Study
	Risk of bias from randomisation process
	Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
	Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)
	Risk of bias due to missing outcome data
	Risk of bias in measurement of outcome
	Risk of bias in selection of reported result
	Overall risk of bias



	van der Schaaf et al. (16)
	Some concerns
	Low risk
	Some concerns
	Some concerns
	Low risk
	Low risk
	Some concerns


	Gotaas et al. (15)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Janse et al. (29)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Wiborg et al. (23)
	Low risk
	Low risk
	High risk
	Low risk
	Low risk
	Low risk
	High risk


	Tummers et al. (30)
	Low risk
	High risk
	Some concerns
	Low risk
	Low risk
	Low risk
	High risk


	Núñez et al. (24)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Lopez et al. (31)
	Some concerns
	Some concerns
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Knoop et al. (33)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Jason et al. (26)
	Low risk
	Low risk
	Some concerns
	Some concerns
	Low risk
	Low risk
	Some concerns


	O'Dowd et al. (27)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns


	Prins et al. (32)
	Some concerns
	Some concerns
	Some concerns
	Low risk
	Low risk
	Some concerns
	Some concerns


	Deale et al. (28)
	Low risk
	Low risk
	Some concerns
	Low risk
	Low risk
	Low risk
	Some concerns












Discussion




Strengths

One major strength of our meta-analysis is that we excluded RCTs that used the Oxford criteria. Use of the Oxford criteria can lead to inclusion of other fatigue-related conditions, and possible self-resolving fatigue. Such factors may have accounted for the increased efficacy of CBT in other reviews that used the Oxford criteria (41). By restricting this analysis to studies using more specific case definitions, the results are more likely to reflect outcomes in patients with CFS consistent with current diagnostic frameworks. In contrast, inclusion of Oxford-defined CFS patients risks reduced generalisability to true CFS cohorts. This approach contrasts with recent reviews such as that of Maas genannt Bermpohl et al., which included Oxford-defined cohorts, and therefore may have drawn conclusions less representative of the true clinical CFS population (14).

This study investigated long-term efficacy of CBT for CFS, particularly after the cessation of treatment. There were no benefits sustained in the long-term following CBT. CBT's therapeutic benefits may wane over time. Changes in life circumstances or the addition of new stressors may necessitate reinforcement of previously learnt techniques (42). Support for the need for reinforcement sessions comes from other conditions, such as Obsessive-Compulsive Disorder, where patients are at a lower risk of relapse if they receive booster sessions compared to those who do not (43).

This study also compared the efficacy of different methods of delivery of CBT, which had not been investigated previously. We did not include a size restriction in the exclusion criteria, with the intention to capture smaller RCTs, however no additional RCTs were found as compared to other studies that excluded smaller RCTs.





Limitations

A limitation of this study comes from the nature of psychological therapies. It is difficult to blind the participants from the type of therapy received. It is also not possible to blind the therapist from the type of treatment provided. This inherently may lead to performance bias from the participants, and alter their reported outcomes (44). We also noted that many of the RCTs did not specify which participants were utilising pharmacotherapy in addition to CBT. As a result, there were no studies deemed as low risk of bias in our quality analysis.

We did not restrict studies to those employing a specific CBT protocol or manual. This resulted in a diverse range of RCTs, where techniques utilised, length of sessions, and duration between sessions were not standardised. Other confounding factors that may have affected outcomes were comorbid mental illnesses, which was reported by three studies, and past exposure to psychological interventions, which was reported by one study. The presence of comorbid psychiatric conditions may influence illness perceptions and coping styles that shape treatment response (45). While some studies have associated comorbidities with a poorer quality of life, they do not necessarily exacerbate symptom severity (46). With respect to prior psychotherapy, research has shown that patients who have engaged in previous psychotherapy can have a higher level of self-efficacy, consequently improving receptiveness and response to psychology (47).

The average dropout rate in the intervention groups was 18.8%. A meta-analysis of dropout rates of CBT for various psychological disorders found a rate of 26.2%, with outpatient settings and e-therapy having higher attrition rates (48). Other common reasons as suggested in literature for dropout from CBT can include a mismatch between patient expectations and style of therapy, perceived lack of improvement, and overwhelming feelings due to confronting distressing thoughts (49–52). Our study supports that the dropout rate for CBT used for CFS may be similar to CBT used for other psychological disorders.

While some trials provided quantitative data on adverse events, they were generally documented inconsistently and often lacked standardised definitions or information on severity. This is not uncommon for research in psychotherapy, which often have inconsistent reporting of adverse events (53). Although no serious adverse events were reported, caution is warranted when interpreting these findings.

We were unable to conduct meta-regression analyses of potential moderators such as sex distribution, treatment duration, or number of CBT sessions due to incomplete and inconsistent reporting across studies.





Results and comparison to current literature

We found that CBT in all forms of delivery, was not statistically significant in reducing fatigue. Up until this study, all previous reviews have identified a statistically significant fatigue reduction in patients with CFS, including two which had been published since completing our database search. The Cochrane review by Price et al. (9) found CBT to have a medium effect size, with a Cohen's d of 0.39 against usual care and 0.43 against other psychological therapies in reducing fatigue. Shortly after, in 2008 and 2011, two meta-analyses were published which had results aligning with Price et al. (10, 11). More recently, a 2023 meta-analysis found that CBT significantly reduced fatigue severity (β = −11.46, 95% CI −15.13 to −7.79, p < 0.001) (13). A 2024 meta-analysis yielded similar results (g = -0.52, 95% CI -0.69 to -0.35) (14).

We did not find CBT in all forms of delivery to be statistically significant in improving physical functioning. Physical functioning was found to have improved in all of the aforementioned reviews which investigated this, apart from Price et al. (9). One potential reason for this is differences in the eligible population, since both our review and Price et al. (9) excluded adolescent RCTs, whereas Castell et al. (11), Malouff et al. (10) and Kuut et al. (13) included them. Maas genannt Bermpohl et al. (14) applied the same adult-only inclusion criteria, but broadened physical functioning to also include disability and health status. Kuut et al. (13) in comparison, restricted their analysis to the SF-36 Physical Functioning scale, which may have increased consistency and likelihood of detecting an effect.

Depression improved in two out of three previous reviews that investigated mood outcomes (11, 14), whereas anxiety improved in all three, including Price et al. (9). In contrast, our review did not find a statistically significant result in either domain. The number of RCTs contributing to each analysis may partly explain these differences, as Castell et al. (11) and Maas genannt Bermpohl et al. (14) utilised eight or more RCTs for each analysis, whereas Price et al. (9) and our review utilised four or fewer. This, however does not explain why Price et al. (9) still found a small but significant improvement in anxiety whereas we did not. Potentially the inclusion of RCTs with Oxford-defined populations accounted for this.

Pain was not investigated in any previous meta-analyses. Quality of life was not found to be significant in one study which investigated it as an individual outcome (9). We did not find statistically significant effects for either secondary outcome. Pain is a complex, multifactorial symptom that may require multimodal approaches beyond CBT (54). Similarly, quality of life is a broad, multidimensional construct and may be less amenable to change from CBT alone, particularly if other symptoms remain unaddressed (55).

CBT efficacy for reducing fatigue levels at 6 months post-treatment did not reach statistical significance. Two previous reviews found conflicting results to ours, however this could be due to the inclusion of RCTs with Oxford-defined populations or adolescents (10, 14). By comparison, Price et al. (9) observed a small reduction in mean fatigue severity at follow-up that did not translate into higher clinical response rates, suggesting limited clinical significance. We did not find CBT efficacy for improving physical functioning levels at 6 months post-treatment to be statistically significant. No other reviews reported follow-up benefit for this either.

The primary reasons for the difference in included RCTs between our review and that of others are due to conditions regarding the CFS diagnostic scale, CBT protocol, and RCTs involving adolescents. Our study, unlike other reviews, did not restrict to a specific protocol or fatigue scale, which allowed for a wide range of studies from multiple authors and countries. The Dutch CBT protocol examined in the meta-analysis by Kuut et al. is highly structured, explicitly sets recovery as a treatment goal, and incorporates prescriptive activity scheduling and strategies to shift attention away from symptoms (13, 56). In contrast, our meta-analysis included a broader mix of protocols, which differ in their structure, activity planning, and therapeutic focus. While this increased generalisability across settings, it also introduced greater heterogeneity, therefore results should be interpreted with appropriate caution.

The inclusion of adolescents also may have accounted for the positive results found by other reviews. Research has shown that younger patients with CFS, particularly adolescents, benefit the most from CBT (13). This is due to their increased cognitive flexibility and greater resilience in their hypothalamic-pituitary-adrenal axis function which leads to improved adaptability to treatments (57).

To date, no other meta-analysis has explicitly compared the efficacy of different CBT modalities for chronic fatigue syndrome. Individual face-to-face CBT was found to be effective in reducing fatigue in our review, but not physical functioning. On the other hand, self-directed CBT was found to show a statistically significant result in physical function improvement but not for fatigue.

A benefit of self-directed CBT is that patients can work through the modules at their own pace. CBT has been criticised as although it aims to address thoughts and beliefs about CFS which impair recovery, it can also lead to overexertion, in particular when combined with graded exercise therapy (58). Self-directed CBT may minimise this risk, as patients have more autonomy over their activities, and therefore lead to an improved physical functioning score. In contrast, individual face-to-face CBT may place more emphasis on challenging unhelpful cognitions, leading to an improvement in fatigue scores, which are more subjective than physical functioning scales (59).

Personalisation of CBT treatment for CFS is a recommendation made by some sources (60), however the results of self-directed CBT challenge this as the modules were standardised. Although all three self-directed CBT RCTs included access to a therapist, Janse et al. did not find a significant correlation between therapist access and efficacy, as they had two intervention arms with differing clinician input (29). The mean baseline physical functioning was higher in the self-directed CBT group compared to individual face-to-face CBT group (54.9/100 compared to 49.2/100). This could suggest that self-directed CBT may be more viable for patients with a milder disease.

Our findings are in agreement with the European Network on Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (EUROMENE) guidelines. They state that CBT should be used as a supportive rather than a curative treatment. These guidelines however highlighted concerns regarding the quality of some studies, and the uncertainty regarding adverse effects (61). In contrast, both ME/CFS Clinician Coalition and the US Centers for Disease Control and Prevention, have criticised the use of CBT and have removed it as a recommendation for CFS treatment (62). They highlight that CBT does not treat the multisystem biological impairment, and how some current studies have flawed methodology with the use of broad diagnostic criteria with inadequate follow-up of adverse events.





Practice recommendations

Overall, our meta-analysis suggests that individual face-to-face CBT and self-directed CBT have a role in symptom management of CFS. For patients with milder symptoms, self-directed CBT should be utilised. At this stage group CBT may not be as beneficial as the other modalities.

From our review, secondary outcomes of depression, anxiety, pain and quality of life did not improve with CBT in patients with CFS. These limitations need to be kept in consideration when offering this treatment to patients.

Clinicians prescribing CBT for treatment should be aware of dropout rates for CBT. Both health systems and patients incur high costs to engage in CBT, such as from training CBT workforce, providing specialised settings, and other administrative expenses. The lack of long-term efficacy of CBT shown in this review further compounds this, as booster sessions may be required. Health services should consider these issues and their potential financial implications.





Further research recommendations

The longitudinal efficacy of CBT is a domain where more research is required. From our study, there was some suggestion that the positive benefits continue after treatment, but we have not been able to ascertain for how long this effect continues. Research on the efficacy of booster sessions would guide management plans and when patients are recommended to revisit CBT. Additionally, future trials should continue to report adverse effects for a clear understanding of the overall risk-benefit of this intervention.

We noted that fatigue and physical functioning were impacted differently depending on the modality of CBT. RCTs exploring this dynamic would be beneficial in understanding what components of the therapy are more effective for each domain. Further research to explore CBT's efficacy on secondary outcomes such as depression, anxiety, pain and quality of life would also assist with understanding the capabilities of this treatment.

In our analysis, we did not explore the use of CBT with other interventions, for example augmentation with pharmacotherapy. Further studies investigating which treatments work synergistically with CBT can help form management plans. Research on reasons for dropout would also assist in forming management plans, as these factors can be targeted to improve adherence.

Greater consistency in reporting participant and treatment characteristics in future trials would help enable meta-regression analyses to explore whether factors such as sex distribution, treatment duration, or number of CBT sessions influence outcomes.






Conclusion

This meta-analysis found efficacy of individual face-to-face CBT in reducing fatigue, and self-directed CBT in improving physical functioning. The latter may be suitable for patients with milder forms of the illness. Interpretation should be cautious given the high heterogeneity (I² > 90%) across studies. No serious adverse effects were found, although adverse effects were variably documented. Further research into the utility of self-directed CBT is recommended, alongside strategies to improve adherence, long-term efficacy, and combination treatments.
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