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Figure 1  Flow chart of the study selection process. 

groups at study endpoint. Study endpoint was interpreted as the 
final data collection. In two studies, the study endpoint coincided 
with the end of treatment for all participants.36 37 In Bornemann 
and Singer,35 data from the three experimental cohorts at the 
end of their respective treatment periods were combined. In 
the case of Viding et al,38 the study endpoint occurred at the 
6-month follow-up assessment. In order to make use of all the 
available evidence, subgroup analyses were carried out to assess 
mean difference in TAS20 scores between the experimental 
and control groups at different time points post baseline: at T1 
(within 3 months post baseline), T2 (6 months post baseline) and 
T3 (9 months post baseline). The results are set out in figure 3.

Combining the results from all studies at study endpoint 
resulted in a significant model (MD=−5.28, 95% CI −9.28 to 
−1.28, p=0.010, 435 participants). This difference corresponded 
to a SMD of −0.48, indicating a moderate effect size (figure 3), 
but the heterogeneity between the studies was moderate to high 
(I2=52%). At T1, the results from the four studies show that 
although alexithymia levels were lower in the experimental group 
than the control group, the overall effect of treatment was not 
significant, with significant heterogeneity (MD=−4.59, 95% CI 
−9.31 to 0.12, p=0.06; I2=64%, 441 participants). Excluding 
Bornemann and Singer,35 on the grounds that the intervention 
was not complete for most participants at T1, produced a signif-
icant model (MD=−6.91, 95% CI −11.52 to −2.30, p=0.003, 
134 participants), and reduced heterogeneity to I2=19%. The 
difference between experimental and control groups at T2, based 
on two studies, was not significant (MD=−3.04, 95% CI −7.24 
to 1.16, p=0.16, 276 participants). Finally, Bornemann and 
Singer,35 the only study to take measurements at T3, reported 
a significant difference between the experimental and control 

groups at that time point (MD=−2.84, 95% CI −5.30 to −0.38, 
p=0.02, 226 participants).

One possible cause of heterogeneity is the difference between 
the interventions. While three of the interventions tested centred 
on mindfulness-based training, in Viding et al38 the mindfulness 
element accounted for only one-sixth of the total intervention. 
A sensitivity analysis was conducted on the primary outcome of 
mean alexithymia at study endpoint, excluding Viding et al.38 
This exclusion increased the heterogeneity of the model, but it 
remained significant (I2=65%, MD=−4.99, 95% CI −9.84 to 
−0.13, p=0.04, 389 participants).

Finally, for comparison purposes, a fixed-effects meta-analysis 
was carried out on the primary outcome of the mean difference 
in TAS20 scores between the experimental and control groups 
at study endpoint (figure 4). This resulted in a significant model 
(MD=−4.00, 95% CI −6.00 to −1.99, p<0.0001, I2=52%, 
435 participants).

Conclusions and clinical implications
This systematic review and meta-analysis examined the effect of 
mindfulness-based interventions on alexithymia. The combined 
results from the four RCTs found in the literature indicate 
that mindfulness-based interventions significantly reduce alex-
ithymia, compared with a control condition, at the end of 
the study period. It is not clear if the observed effect can last 
beyond 9 months (ie, the length of the longest intervention in 
the included trials).

Nature of the intervention
The studies differed in the length of the intervention offered, with 
Bornemann and Singer’s35 9-month programme considerably 
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Figure 2  (A) Risk of bias summary: review authors’ judgements about each risk of bias item for each included study. (B) Risk of bias graph: review 
authors’ judgements about each risk of bias item presented as percentages across all included studies. 

longer than the interventions tested in the other studies and 
also the conventional length of a MBSR programme. However, 
excluding Bornemann and Singer35 from the meta-analysis of 
outcomes at 3 months, on the grounds that the intervention was 
not complete for most participants at that point, produced a 
significant effect of mindfulness-based training, suggesting that 
it is the content of the intervention rather than its length that is 
important for alexithymia. This is in line with non-randomised 
evidence, which suggests that even a short intervention can have 
a positive effect. Byrne et al28 tested a 2-week mindfulness-based 
intervention on a group of sex offenders in prison and found 
that alexithymia decreased significantly in the intervention 
group compared with the control group over the short period 
of the intervention.

Mechanisms
The intervention tested by Bornemann and Singer35 gives an 
opportunity to deconstruct the elements of a mindfulness-based 
intervention since it was explicitly divided into three modules 
covering awareness of the present moment and particularly 
of bodily sensations (Presence), accepting difficult emotions 
with loving kindness (Affect) and observing thoughts and 
learning reappraisal skills (Perspective). The authors found that 
a significant decrease in alexithymia was attributable only to 
the Presence and Affect modules, and not to the Perspective 
module. The mindfulness-based class that formed part of the 
intervention tested in Viding et al38 would appear to be similar 
in content to the Presence module in Bornemann and Sing-
er’s35 study, as it was focused on breathing and awareness of 
the body, thoughts and feelings. Taken together, these studies 
may indicate that increased awareness of present experience, 
particularly awareness of bodily sensations, may be one mech-
anism by which alexithymia is reduced. Alexithymia (aware-
ness of emotional experience) has been found to be strongly 
related to interoception (awareness of bodily experience)40 and 
improvement in alexithymia symptoms has been associated 
with increased heartbeat perception accuracy.35 Furthermore, 
Santarnecchi et al37 reported a significant correlation between 

the decrease in alexithymia and an increase in right insula thick-
ness, an area of the brain, which is involved in both emotional 
and bodily awareness.41 Interestingly, however, Bornemann 
and Singer35 found that the significant correlation between the 
decrease in alexithymia and increased heartbeat awareness was 
only observed among those who had taken part in the Pres-
ence training module and not among those who had taken the 
Affect training module. The authors conclude that the signifi-
cant decrease in alexithymia observed among participants in the 
Presence module may be attributable to an increase in intero-
ception, but that reduction in alexithymia in participants in the 
Affect module, which focused on the acceptance of difficult 
emotions, may be attributable to a different mechanism.

It might be assumed that another mechanism by which alex-
ithymia is reduced following mindfulness-based training is an 
increase in trait mindfulness. In fact, the only one of the four 
studies included in this review to measure trait mindfulness37 
reported no significant change in mindfulness as a result of the 
intervention, a surprising finding that runs counter to other 
evidence.24 The authors attribute this result to the use of the 
MAAS.39 The items in the MAAS focus on the respondent’s 
ability to pay attention to what is happening in the present 
moment (eg, “I drive places on automatic pilot and then wonder 
why I went there”) rather than the emotional and non-judge-
mental aspect of mindfulness captured in other measures.42 This 
conception of mindfulness, which places little emphasis on iden-
tifying or describing feelings, might explain the lower correla-
tions between the MAAS and the TAS20 than between the 
TAS20 and other measures of mindfulness, such as the Kentucky 
Inventory of Mindfulness Skills and the Five Facet Mindfulness 
Questionnaire.26 43 Santarnecchi et al’s37 findings might imply 
that the mechanism of change through which mindfulness-based 
interventions operate on trait mindfulness and alexithymia is 
not based on the attentional aspect of mindfulness, but more 
research and larger study samples are needed to test this hypoth-
esis further.
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Figure 3  Random-effects meta-analysis of mean and standardised mean difference in alexithymia at study end and at different time points.

Comparison with other interventions
One question that arises from the results of this review is how 
a combined mean difference of five points on the TAS20 scale 
between intervention and control groups post mindfulness-based 
training compares with the effect of other types of intervention 
on alexithymia. There is some evidence from uncontrolled pre–
post studies to support the use of other therapies in treating 
alexithymia, including cognitive behavioural therapy (CBT),44 45 

psychodynamic group therapy7 and voice movement therapy.46 
An RCT comparing the effect of a psychoeducation and cogni-
tive restructuring programme for patients with cancer with stan-
dard medical care resulted in a much greater difference in mean 
TAS20 between the groups after treatment than found in the 
current meta-analysis (MD=−17.29, CI −22.52 to −12.06).17 
However, the difference was due in large part to a significant 
increase in TAS20 in the control group, which may be a specific 
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Figure 4  Fixed-effects meta-analysis of mean difference of alexithymia at study endpoint.

feature of the oncological population or, as the authors suggest, 
may have been a secondary effect of the increase in anxiety asso-
ciated with illness.

Clinical implications
This review has identified a statistically significant effect of 
mindfulness-based interventions on alexithymia. It is worth 
noting that in all the studies, the baseline level of alexithymia was 
relatively low and below the clinical threshold.47 It is possible 
that the effect of a mindfulness-based intervention might be 
still greater in clinical populations where baseline alexithymia 
may be higher.3 Bornemann and Singer35 observed larger falls 
in TAS20 scores among those who had higher alexithymia at 
baseline (above 51) than those with low alexithymia.

Alexithymia has been described as a transdiagnostic factor 
associated with a range of disorders.48 Using mindfulness-based 
training to reduce alexithymia might therefore be a means of 
improving the efficacy of subsequent condition-specific treat-
ments. An increased awareness of, and ability to talk about, 
emotions might, for example, enable better engagement with 
psychotherapy.12 More evidence is needed to establish whether 
a reduction in alexithymia is directly and causally related to 
improvements in health. The studies reviewed here reported 
significant improvements post intervention in some measures 
of psychological health (eg, worry, anxiety and depression37; 
exhaustion and self-reported health38) but not others (eg, sense 
of coherence38). Where improvements were observed, it is not 
possible to say whether they are related to the changes in alex-
ithymia or merely concurrent. Further research is needed, partic-
ularly to test the implications of a decrease in alexithymia on 
psychological health.

As far as non-clinical populations are concerned, mindful-
ness-based interventions may be effective in reducing alexithymia 
as a preventative measure. One advantage of mindfulness-based 
interventions is that they can be delivered in community settings 
and are becoming increasingly popular as a means of reducing 
non-clinical levels of stress.25 High alexithymia per se is unlikely 
to be an explicit reason someone might seek treatment but is 
rather a comorbid, and potentially causal, feature of many other 
presenting behaviours or psychological features.47 Communi-
ty-based, universal interventions, therefore, may be a means of 
preventing future problems by improving alexithymic symptoms.

Limitations
There were several limitations in this review. First, the conclu-
sions are based on a combined sample size of just 460 participants. 
We focused only on RCTs, excluding other, non-randomised28 
and uncontrolled29 49 trials of the effect of mindfulness-based 
interventions on alexithymia. Although this limited the number 
of included studies to four, it meant that the conclusions were 
based on the highest quality evidence available. Second, the 
heterogeneity between the studies was found to be moderate 

to high. We conducted sensitivity analysis to assess whether this 
was due to the differences in either the content or the length 
of the interventions. The results showed that heterogeneity was 
higher when studies with interventions of different lengths were 
combined. It should be noted, however, that the only study that 
tested an intervention of over 3 months’ duration35 accounted 
for nearly 70% of the combined sample. The observed heteroge-
neity, therefore, may be due to the inclusion of studies with small 
sample sizes in the meta-analysis.50 Future RCTs with larger 
samples could usefully explore further whether the content or 
the duration of an intervention affects the outcome.

A third limitation is the absence of an active control group. 
A meta-analysis of mindfulness-based therapy found no signif-
icant difference in outcomes between mindfulness therapy and 
other therapeutic interventions such as CBT.24 None of the 
studies in the current review included an active control group, 
which would have allowed the effect of mindfulness-based 
interventions to be compared with other types of active treat-
ment. However, Bornemann and Singer35 found that two of 
their training modules resulted in reduced alexithymia, while 
the third, which focused on observing thoughts and learning 
reappraisal skills, did not. This finding appears to suggest the 
reduction in alexithymia is attributable to the content of that 
particular training module, rather than other aspects of the inter-
vention such as the method of delivery.

Finally, while two of the interventions were based on the 
MBSR programme,36 37 two tested bespoke interventions,35 38 
which may limit the conclusions that can be drawn for clin-
ical practice. In one of these studies38 mindfulness training 
comprised only one-sixth of the intervention, and therefore 
it is not possible to attribute the effect of the intervention to 
the mindfulness component with any certainty. To address this 
limitation, we conducted subgroup analysis excluding this study 
and found that the model remained significant, although the 
heterogeneity increased.

Conclusions
Participation in mindfulness-based interventions led to signifi-
cantly lower alexithymia at the study end compared with a control 
group. The literature on which these conclusions are based is 
limited, and further RCTs with larger clinical and non-clinical 
samples and longer follow-up are required. However, the find-
ings indicate that mindfulness-based interventions may be an 
effective means of reducing alexithymia.
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