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Abstract
This review aims to gather the most relevant data regarding mindfulness and its effectiveness towards
chronic pain treatment. In order to do so, we carried out a bibliographical study on the areas of the brain
ZKLFKDUHDFWLYDWHGE\FKURQLFSDLQDQGWKHLQÁXHQFHRIPLQGIXOQHVVRQWKHVHDUHDV,QDGGLWLRQWRWKLV
we studied the effectiveness of mindfulness by itself and, in comparison with other non-pharmacological
therapies, its effects on patients depending on their age. Despite the apparent contradictions in its action
mechanisms, mindfulness seems to be as effective as other non-pharmacological therapies when used as
an adjuvant therapy, regardless of the age group. Thus, it could be useful for preventing abuse or reducing
dependence on analgesics.
Keywords: chronic pain, mindfulness, neuroimaging, pain management, alternative therapies, pediatric
pain, geriatric pain.

1. Introduction

logical treatments, certain alternative therapies can
be found. Most of these have been proved to be
&KURQLF SDLQ LV RIWHQ GHÀQHG DV DQ\ SDLQ ODVWLQJ effective in treating chronic pain and are cheaper,
longer than 3 months, or any pain persisting after thus reducing economical costs. These alternative
the normal time for tissue healing (1). It can worsen therapies include mindfulness-based interventions,
progressively and appear intermittently, thus de- the cognitive-behavioral therapy (CBT), the accepFUHDVLQJWKHSDWLHQW·VTXDOLW\RIOLIH,WLVHVWLPDWHG tance and commitment therapy, acupuncture, and
RIWKHJOREDODGXOWSRSXODWLRQVXIIHUIURP hypnosis (4). All of these treatments are able to rechronic pain. Furthermore, adolescents and chil- duce pain perception and improve the functionality
dren can also suffer from chronic pain. The number of the patient. In addition, other types of therapy,
of people affected has increased over the years due such as occupational therapy, physical therapy,
to the population aging (2). This leads to economic and physical exercise, have been effective in chrocosts for both the healthcare system and the pro- nic pain treatment (2). In this paper, we focus on
fessional careers of the patients, as it can result in mindfulness-based interventions.
a loss of productivity (1) or even in workplace absenteeism (3), consequently affecting the employer.
Mindfulness-based interventions (e.g. yoga, meditation, stress reduction) are based on the non-juOver the last two decades, one of the most com- dgmental awareness of the present moment (2), by
mon treatments used for chronic pain has been focusing on it and accepting it (1). This allows paopioid prescriptions (4), since they are effective tients to cope better when they experience pain (3).
analgesics. Nevertheless, due to an exponential Accordingly, the aim of this practice is to reduce
growth in the prescription of these drugs, the death SDLQ SHUFHSWLRQ DQG LPSURYH WKH SDWLHQW·V TXDOLW\
rate by overdose has increased (2), as well as the of life. Although it is often impossible to eradicate
addiction likelihood. Thus, researchers are explo- chronic pain, patients can learn skills to help them
ring the use of combined treatments (pharmacolo- live a productive life, even when experiencing a fegical and non-pharmacological) in order to reduce eling of discomfort (2).
the use of opioids (4). Among the non-pharmacoTRANSLATED BY:
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The role of mindfulness is promising, but there
are certain limitations because only a small number
of studies have been carried out in this line. These
limitations include the variability of the population
and the different techniques that can be used (3) as
ZHOODVWKHORZTXDOLW\RIWKHVHVWXGLHV  PDNLQJ
WKHLUVWDQGDUGL]DWLRQDQGJHQHUDOL]DWLRQPRUHGLIÀcult.
Despite these limitations, some advantages have
been found, including the improvement of symptoms; the lack of abuse or dependence; and the improvement of comorbid conditions, such as anxiety
or depression (2, 3). In this review, we aim to show
alternative treatments which carry no risk of addiction for patients who are suffering from chronic
pain. The main focus is set on mindfulness and its
actual effectiveness as a treatment.

1HXURSK\VLRORJ\DQGQHXURLPDJLQJ
The applications of mindfulness are well established. However, its action mechanisms are still unclear (Figure 1). In order to explain how these therapies work, four interrelated components were
proposed (Figure 3): attention regulation, body
awareness, emotion regulation, and change in persSHFWLYH RQ WKH VHOI   7KH ÀUVW WKUHH FRPSRQHQWV
will be thoroughly explored. Afterwards, the elements that constitute pain, how they are represented in the brain, and how mindfulness affects the
areas in which they are involved in will also be studied.

(PRWLRQUHJXODWLRQ
Emotion regulation occurs at a cognitive level (focused attention). It is based on playing close attention
to stimuli and to changes, and how we respond to
them. This can be achieved either by the reappraisal
of the stimulus (i.e. interpreting the stimulus in a
positive way) or by the extinction of the stimulus
(i.e. reverting the response to the stimulus). Another way in which emotion regulation occurs at a
behavioral level is by inhibiting the expression of
certain behaviors in response to the stimulus (6).
Two systems have been suggested: (1) a system
that involves the lateral prefrontal cortex (lPFC)
and the ventral prefrontal cortex (vPFC) and whose
functions are, respectively, managing selective attention and participating in the inhibition of a response; and (2) a system that involves the ACC (6,
10).
2.4. Pain
According to Bilevicius et al. (11), pain is composed
of three factors: (1) a sensorial factor, which activates the primary and secondary somatosensory cortices (SI and SII) and the thalamus; (2) a cognitive factor, which activates the prefrontal cortex (PFC); and
(3) a motivational-affective factor, which increases
the activity in the ACC and in the anterior and posterior insulae. Mindfulness acts directly or indirectly in many of these factors, as previously seen.

1HXURLPDJLQJUHVXOWV

A study carried out by Grant et al. (12) revealed that
experienced meditators show a greater activation of
the insula, the thalamus and the midcingulate cor$WWHQWLRQUHJXODWLRQ
tex, as well as a minor activation of the areas of the
$WWHQWLRQ UHJXODWLRQ LV GHÀQHG DV WKH SURFHVV RI brain that are responsible for emotion control (the
focusing attention on an object, recognizing dis- PHGLDO SUHIURQWDO FRUWH[ >P3)&@ WKH RUELWRIURQtractions and going back to focusing on the object. WDO FRUWH[ >2)&@ DQG WKH DP\JGDOD  7KLV ZRXOG
Many studies (7, 8) suggest a greater activation of allow meditators to pay more attention to the senthe anterior cingulate cortex (ACC) and the secon- sory input of stimuli and to inhibit any emotional
dary somatosensory cortex (SII). Both areas are in- appraisal or reactivity. This situation, according to
the researchers, leads to a diminished sensitivity to
volved in the process of attention regulation.
pain.
2.2. Body awareness
On the other hand, Nascimento et al. (13) reporBody awareness refers to the process of focusing on a ted an increase in the activation of the dlPFC, the
structure or task inside the body. There are two pos- ventromedial prefrontal cortex (vmPFC), the OFC,
sible mechanisms involved in the increase of body the SI and SII, and the limbic system in patients suDZDUHQHVV 7KH ÀUVW RQH ZRXOG LQYROYH WKH DFWLYD- ffering from chronic pain (Figure 2). The increase of
tion of the right anterior insula and the long-term activity in the dlPFC in the patients occurs when acconcentration of gray matter within this area. The WLRQPHFKDQLVPVDUHPRGLÀHGE\DFXWHSDLQ7KHother possible mechanism would involve the regu- refore, this leads to an increase in activity in areas
lation of the amygdala via the ACC and the dorsola- involved in emotion regulation (11).
teral prefrontal cortex (dlPFC). However, short-term
studies suggest that these changes start at the temporoparietal junction, and not at the insula (6, 9).
The action components of mindfulness and pain
are explained as follows:
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After learning about mindfulness, patients suffering from chronic pain experienced improvements
LQFOLQLFDOPHDVXUHVRISDLQDQGVHOIHIÀFDF\WRGHDO
with chronic pain. Patients also experienced a decrease in levels of anticipatory anxiety, pain intensity and the negative experience of pain (13). These
ÀQGLQJV VXJJHVW WKDW WKH XVH RI PLQGIXOQHVV GHcreases the likelihood of presenting psychiatric coPRUELGLWLHVDQGLQFUHDVHVWKHSDWLHQW·VFDSDELOLWLHV
of acceptance and pain control (14). These changes
in the experience of pain are mainly associated with
a decrease in amygdala activity and an increase in
3)&DFWLYLW\  

3. Mindfulness compared with other
treatments
The mindfulness-to-meaning theory (MMT) is based on two premises: (1) the principle that focused
attention (mindfulness) promotes reappraisal of
RQH·VVHOI )LJXUH DQG  WKHSULQFLSOHWKDWIRFXsed attention encourages the individual to enjoy the
VHQVDWLRQVFDXVHGE\VWLPXOL )LJXUH   
Recently, certain studies have shown that a period of 8 weeks of mindfulness-based stress reducWLRQ 0%65 LQFUHDVHVWKHHIÀFDF\RIUHDSSUDLVDOWR
a similar degree as cognitive-behavioral therapy
(17).

When compared to the control group, both CBT
and MBSR were associated with general improvements after the intervention (22).
These results are consistent with those found in
a meta-analysis carried out in 2016 and focused on
interventions for chronic pain based on acceptance and mindfulness, which showed minor effects
on the reduction of pain intensity and depressive
V\PSWRPVFRPSDUHGWRWKHFRQWUROJURXSV  
&RPSDULVRQEHWZHHQGLIIHUHQWDJHJURXSV
Mindfulness, like any other treatment, must be
adapted according to the characteristics of the patient. The age of the participants has to be taken
into account, since children do not have the same
comprehension and understanding as adults do.
Working with children requires a simpler language,
whilst adults are capable of more abstract thinking.
A series of studies on different groups are described
below and are divided as follows: pediatric population, adult population and geriatric population.
3.1.1. Pediatric population

6HYHUDO VWXGLHV FRQÀUP WKDW LQFOXGLQJ QRQSKDUmacological therapies in treatments that require
drugs can have much more effective results on pediatric population (4). This is due to the fact that a
multidisciplinary approach including coping straTaking these advances into account, Mindful- tegies not only improves children quality of life, but
ness-Oriented Recovery Enhancement (MORE) has DOVRVLJQLÀFDQWO\UHGXFHVWKHSRVVLELOLW\RIGHSHQbeen created as a treatment for those patients who dence and prevents developing a future tolerance.
misuse opioids in order to treat their chronic pain ,PPHGLDWHDQGVXIÀFLHQWDQDOJHVLDDUHQHFHVVDU\WR
(18, 19). MORE aims at increasing cognitive con- manage acute pain (such as post-operative pain).
trol, facilitating reappraisal and enjoying pleasant However, including psychological education of the
VHQVDWLRQV ,W DOVR DLPV DW UHWXUQLQJ WKH SDWLHQWV· patient pre- and post-surgery can help manage the
reward processing back to baseline levels, so that pain and speed up the recovery process.
they value natural rewards more than drug-based
On the other hand, chronic pain management
UHZDUGV  025(KDVEHHQIRXQGWRVLJQLÀFDQWO\
requires a more prolonged analgesia and is more
decrease chronic pain and drug-seeking behavior
complex to treat, since the patient can feel that
(18, 19). In addition, this treatment has also been
SKDUPDFRORJLFDO WUHDWPHQW LV LQVXIÀFLHQW WKXV UHIRXQG WR VLJQLÀFDQWO\ LQFUHDVH 007 PHFKDQLVPV
sorting to non-pharmacological methods (23). In a
These positive effects are linked to a decrease in
randomized pilot study of an intervention based on
chronic pain intensity and to a lower risk of drug
mindfulness for adolescent women suffering from
consumption (18).
chronic pain, the patients reported an improvement
Moreover, a systematic review of randomized in pain management and a decrease in salivary corFRQWUROOHG WULDOV ZDV FDUULHG RXW DLPHG DW FRQÀU- tisol levels during the post-treatment session (24).
PLQJ WKH HIÀFDF\ RI PLQGIXOQHVVEDVHG VWUHVV UH- However, the quality of this line of research has vaduction (MBSR) compared to that of cognitive-be- ried from randomized controlled trials to pilot stuhavioral therapy (CBT) on patients with symptoms dies and is very limited due to a small sample size.
caused by chronic pain (21). A study compared CBT
3.1.2. Adult population
DQG0%65DQGGLGQRWÀQGDQ\VLJQLÀFDQWGLIIHUHQces between them in relation to the improvement of Regarding adult population, there are studies
physical functioning or the reduction of pain inten- which have focused on medical conditions such as
sity (21). The CBT group, however, showed more ÀEURP\DOJLD HJ D VWXG\ ZKLFK ZDV FDUULHG RXW
signs of improvement on depressive symptoms on a total of 70 women who met the criteria of the
after the treatment compared to the MBSR group. LOOQHVV  ,QFRPSDULVRQZLWKWKHFRQWUROJURXS
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the results showed a reduction of IL-10 and higher
baseline levels of CXCL8 (immune biomarkers), as
well as a change in schemes DQGDVLJQLÀFDQWUHGXFtion of chronic pain. It appears that training in schePDPRGLÀFDWLRQDQGUHOD[DWLRQWHFKQLTXHV VXFKDV
PLQGIXOQHVV KDVEHHQDEOHWRSRVLWLYHO\LQÁXHQFH
clinical symptomatology, as patients reported a decrease in pain, an improvement in psychological inÁH[LELOLW\DQGDEHWWHUTXDOLW\RIVOHHS
3.1.3. Geriatric population
Finally, geriatric population includes participants
DJHGRYHU$UHYLHZRIDVHULHVRIVWXGLHVZKLFK
followed mindfulness-based programs analyzed
variables such as insomnia and executive function,
among others (26). However, the focus is set on
chronic back pain (27). The results showed not only
an improvement in pain management, but also sigQLÀFDQWO\ ORZHU SRVWWUHDWPHQW SDLQ OHYHOV ,Q DGdition, the acceptance of chronic pain was higher
than in the group that did not receive the mindfulness-based treatment. A 3-month follow-up session
showed that the experimental group maintained
VLJQLÀFDQWO\EHWWHUUHVXOWVWKDQWKHFRQWUROJURXS
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)LJXUHAction mechanisms which occur in the patient through mindfulness-based techniques.
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)LJXUH Areas activated after practicing mindfulness on a) patients with chronic pain; b) patients with
ÀEURP\DOJLDF KHDOWK\VXEMHFWV
Source: Nascimento et al. (2018)

)LJXUH How does mindfulness meditation work? Proposing mechanisms of action from a conceptual
and neural perspective.
Source: Hölzel et al. (2011)
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)LJXUH)RFXVHGDWWHQWLRQ PLQGIXOQHVV SURPRWHVUHDSSUDLVDORIRQH·VVHOI
Source: Garland & Fredrickson (2019)

)LJXUH Focused attention promotes enjoying sensations.
Source: Garland & Fredrickson (2019)
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