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�,�Q�W�U�R�G�X�F�W�L�R�Q

Chronic pain in adolescents is a common condition, 
�U�H�V�X�O�W�L�Q�J�� �L�Q�� �V�L�J�Q�L�¿�F�D�Q�W�� �L�P�S�D�F�W�V�� �R�Q�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G��

�O�H�Y�H�O�� �R�I�� �I�X�Q�F�W�L�R�Q�L�Q�J���� �$�O�W�K�R�X�J�K�� �G�H�¿�Q�L�W�L�R�Q�V�� �Y�D�U�\�� �Z�L�G�H�O�\���� �D��
review article on this topic suggests that: “[chronic pain] is 
overwhelmingly prevalent in children and adolescents and 
should be recognized as a major health concern” (King et al., 
2011). The high emotional burden associated with chronic 
pain translates into a reduction in health-related quality of 
�O�L�I�H�����:�D�U�V�F�K�E�X�U�J�H�U���H�W���D�O���������������������,�W���K�D�V���E�H�H�Q���V�X�J�J�H�V�W�H�G���W�K�D�W��
interventions promoting the acquisition and strengthening 
�R�I���D�S�S�U�R�S�U�L�D�W�H���F�R�S�L�Q�J���V�W�U�D�W�H�J�L�H�V���F�R�X�O�G���U�H�V�X�O�W���L�Q���E�H�Q�H�¿�W�V���I�R�U��
this group of adolescents for whom pain is often long-last-
ing and disabling (Kashikar-Zuck et al., 2013).

There has been a growing interest in the study of mindful-
ness-based interventions (MBIs) in children, adolescents 
and adults with various physical and mental health con-
�G�L�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J�� �F�K�U�R�Q�L�F�� �S�D�L�Q�� ���*�R�W�L�Q�N�� �H�W�� �D�O������ ������������ �6�D�X�Q-
ders, 2015). Drawing from meditation practices rooted in 

a number of Buddhist traditions, most contemporary forms 
of mindfulness meditation that are studied in the setting of 
clinical research seek to promote purposeful and non-judge-
mental awareness of one’s thoughts, feelings and sensa-
tions (Kabat-Zinn, 1991). Since the early 1980s, when it 
�Z�D�V���¿�U�V�W���V�W�X�G�L�H�G���F�O�L�Q�L�F�D�O�O�\���L�Q���J�U�R�X�S�V���R�I���D�G�X�O�W�V���Z�L�W�K���U�H�I�U�D�F-
tory pain conditions (Kabat-Zinn, 1982), mindfulness has 
been taught through various structured and semi-structured 
programs to both clinical and non-clinical populations of 
children, adolescents and adults. Among the numerous and 
increasing number of available programs, the most widely 
studied interventions adopt a similar eight-week structure. 
These interventions include formal meditation practices, 
mindful movement and breathing as well as informal prac-
tices that can be integrated in daily life activities (Fjorback, 
�$�U�H�Q�G�W�����2�U�Q�E�R�O�����)�L�Q�N�����	���:�D�O�D�F�K����������������

�(�Y�L�G�H�Q�F�H�� �O�R�R�N�L�Q�J�� �D�W�� �W�K�H�� �E�H�Q�H�¿�W�V�� �R�I�� �P�L�Q�G�I�X�O�Q�H�V�V�� �L�Q�� �D�G�X�O�W��
populations with chronic pain is increasing (Bawa et al., 
������������ �/�D�N�K�D�Q�� �	�� �6�F�K�R�¿�H�O�G���� �������������� �$�� �U�H�F�H�Q�W�� �U�D�Q�G�R�P�L�]�H�G��
controlled trial conducted in adults suggested that mind-
�I�X�O�Q�H�V�V���K�D�V���V�L�J�Q�L�¿�F�D�Q�W���O�R�Q�J���O�D�V�W�L�Q�J���L�P�S�D�F�W�V���R�Q���G�L�P�H�Q�V�L�R�Q�V��
�R�I�� �W�K�H�� �H�[�S�H�U�L�H�Q�F�H�� �R�I�� �S�D�L�Q�� �L�Q�F�O�X�G�L�Q�J�� �S�D�L�Q�� �D�F�F�H�S�W�D�Q�F�H���� �D�Q�[-
�L�H�W�\���� �G�H�S�U�H�V�V�L�R�Q�� �D�Q�G�� �S�V�\�F�K�R�O�R�J�L�F�D�O�� �Z�H�O�O���E�H�L�Q�J�� ���O�D�� �&�R�X�U�� �	��
�3�H�W�H�U�V�H�Q���� ���������������$�Q�R�W�K�H�U�� �V�W�X�G�\�� �F�R�P�S�D�U�L�Q�J�� �W�K�H�� �E�H�Q�H�¿�W�V�� �R�I��
a MBI and cognitive behavioural therapy (CBT) for adults 
with somatoform disorders found that the MBI, derived 
from a well-studied mindfulness curriculum for adults, 
was comparable to CBT, with more rapid improvements 
for patients in the MBI group (Fjorback et al., 2013). The 
safety of conducting MBIs in clinical populations is still 
being studied at this time, but many authors have suggested 
that MBIs are safe, provided that adequate psychological 
support is available (Compson, 2014). A number of studies 
�K�D�Y�H���H�[�S�O�R�U�H�G���W�K�H���E�L�R�O�R�J�L�F�D�O���Hu�H�F�W�V���R�I���P�L�Q�G�I�X�O�Q�H�V�V���W�K�U�R�X�J�K��
the use of markers such as salivary cortisol (Matousek, 
�’�R�E�N�L�Q���� �	�� �3�U�X�H�V�V�Q�H�U���� �������������� �6�R���I�D�U���� �U�H�G�X�F�W�L�R�Q�V���L�Q���F�R�U�W�L�V�R�O��
levels have been shown in some studies, but results in ran-
domized-controlled trials have been inconsistent (O’Leary, 
�2�¶�1�H�L�O�O�����	���’�R�F�N�U�D�\����������������

�,�3�&���D�G�D�S�W�p�H���G�H�������V�H�P�D�L�Q�H�V�����F�R�Q�o�X�H���V�S�p�F�L�¿�T�X�H�P�H�Q�W���S�R�X�U���O�H�V���D�G�R�O�H�V�F�H�Q�W�H�V���V�R�X�‡�U�D�Q�W���G�H���G�R�X�O�H�X�U���F�K�U�R�Q�L�T�X�H�����'�H�V���F�U�L�W�q�U�H�V��
prédéterminés ont été établis pour évaluer la faisabilité, la validité et l’acceptabilité du modèle d’étude. Les données 
évaluant les changements touchant la qualité de vie, la dépression, l’anxiété, la perception de la douleur, la détresse 
psychologique et le cortisol salivaire ont été recueillies durant la période de 4 mois de l’étude. Résultats: Dix-neuf 
participantes ont participé à l’étude et leur âge moyen était de 15,8 ans (écart de 13,9 à 17,8). Le taux d’attrition était faible 
(17 %). L’assistance aux séances de pleine conscience (84 %) et l’observance du protocole de l’étude (100 %) étaient 
élevées. Toutes les participantes ont déclaré un changement positif de la façon dont elles traitaient avec la douleur. Aucun 
changement n’a été détecté en ce qui concerne la qualité de vie, la dépression, l’anxiété, la perception de la douleur, 
�H�W���O�D���G�p�W�U�H�V�V�H���S�V�\�F�K�R�O�R�J�L�T�X�H�����'�H�V���U�p�G�X�F�W�L�R�Q�V���V�L�J�Q�L�¿�F�D�W�L�Y�H�V���G�H�V���W�D�X�[���G�H���F�R�U�W�L�V�R�O���V�D�O�L�Y�D�L�U�H���D�Y�D�Q�W���H�W���D�S�U�q�V���O�H�V���V�p�D�Q�F�H�V���G�H��
�S�O�H�L�Q�H���F�R�Q�V�F�L�H�Q�F�H���R�Q�W���p�W�p���R�E�V�H�U�Y�p�H�V�����S����������������������Conclusions:  La pleine conscience est une approche thérapeutique 
�S�U�R�P�H�W�W�H�X�V�H���S�R�X�U���O�D�T�X�H�O�O�H���L�O���Q�¶�H�[�L�V�W�H���T�X�H���G�H�V���G�R�Q�Q�p�H�V���O�L�P�L�W�p�H�V���S�R�X�U���O�H�V���D�G�R�O�H�V�F�H�Q�W�H�V���V�R�X�‡�U�D�Q�W���G�H���G�R�X�O�H�X�U���F�K�U�R�Q�L�T�X�H����
Notre étude indique la faisabilité de mener ces interventions auprès d’adolescentes. Il faut un vaste essai pour démontrer 
�O�¶�H�ˆ�F�D�F�L�W�p���H�W���O�H�V���H�‡�H�W�V���E�L�R�S�K�\�V�L�R�O�R�J�L�T�X�H�V���G�H�V���,�3�&���F�K�H�]���O�H�V���D�G�R�O�H�V�F�H�Q�W�H�V���V�R�X�‡�U�D�Q�W���G�H���G�R�X�O�H�X�U���F�K�U�R�Q�L�T�X�H����

Mots clés: pleine conscience, adolescente, douleur chronique, faisabilité, randomisé, pilote
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�0�L�Q�G�I�X�O�Q�H�V�V���E�D�V�H�G���,�Q�W�H�U�Y�H�Q�W�L�R�Q���I�R�U���)�H�P�D�O�H���$�G�R�O�H�V�F�H�Q�W�V���Z�L�W�K���&�K�U�R�Q�L�F���3�D�L�Q�����$���3�L�O�R�W���5�D�Q�G�R�P�L�]�H�G���7�U�L�D�O

The body of evidence concerning MBIs in adolescents is 
less abundant than in the adult literature, but work in the 
�D�U�H�D�� �L�V�� �H�P�H�U�J�L�Q�J�� ���0�D�O�E�R�H�X�I���+�X�U�W�X�E�L�V�H�����$�F�K�L�O�O�H���� �6�X�O�W�D�Q���� �	��
Vadnais, 2014). Recent studies pertaining to a broad range 
of MBIs in youth indicate that mindfulness is a promis-
�L�Q�J�� �D�G�M�X�Q�F�W�� �W�U�H�D�W�P�H�Q�W�� �I�R�U�� �F�K�U�R�Q�L�F�� �S�D�L�Q�� �F�R�Q�G�L�W�L�R�Q�V���� �D�Q�[�L�H�W�\��
�D�Q�G���G�H�S�U�H�V�V�L�R�Q�����6�L�P�N�L�Q���	�� �%�O�D�F�N�������������������<�H�W�����D�O�W�K�R�X�J�K���U�H-
�V�X�O�W�V�� �D�U�H�� �H�Q�F�R�X�U�D�J�L�Q�J���� �L�W�� �U�H�P�D�L�Q�V�� �G�Lv�F�X�O�W�� �W�R�� �F�R�Q�F�O�X�G�H�� �R�Q��
�W�K�H�� �P�D�J�Q�L�W�X�G�H�� �R�I�� �W�K�H�� �Hu�H�F�W�V�� �R�I�� �0�%�,�V�� �L�Q�� �\�R�X�W�K�� �G�X�H�� �W�R�� �W�K�H��
important heterogeneity of research methods used (Tan, 
�������������� �6�L�P�L�O�D�U�O�\���� �¿�Q�G�L�Q�J�V�� �R�Q�� �E�L�R�O�R�J�L�F�D�O�� �F�R�U�U�H�O�D�W�H�V�� �V�X�F�K�� �D�V��
changes in salivary cortisol levels are promising, but lack 
reproducibility and large-scale validation (Schonert-Reichl 
�H�W���D�O�������������������6�L�E�L�Q�J�D���H�W���D�O������������������

�:�L�W�K�� �U�H�J�D�U�G�� �V�S�H�F�L�¿�F�D�O�O�\�� �W�R�� �D�G�R�O�H�V�F�H�Q�W�V�� �Z�L�W�K�� �F�K�U�R�Q�L�F�� �S�D�L�Q����
data remains limited. To our knowledge, no large-scale 
randomized study has been conducted so far. A small pilot 
study (n=6) evaluating a MBI in youth with chronic pain 
�U�H�S�R�U�W�H�G���Q�X�P�H�U�R�X�V���G�Lv�F�X�O�W�L�H�V���S�H�U�W�D�L�Q�L�Q�J���W�R���U�H�F�U�X�L�W�P�H�Q�W���D�Q�G��
retention such that authors were unable to report any quan-
titative data (Jastrowski Mano et al., 2013).

�*�L�Y�H�Q�� �W�K�H�� �S�D�X�F�L�W�\�� �R�I�� �H�Y�L�G�H�Q�F�H�� �I�R�U�� �W�K�H�� �V�W�X�G�\�� �R�I�� �0�%�,�V�� �L�Q��
adolescents, we undertook a pilot trial to estimate the feas-
ibility, acceptability and validity of a study looking at the 
�Hv�F�D�F�\���R�I���D�Q���D�G�D�S�W�H�G���0�%�,���L�Q���W�H�H�Q�D�J�H�U�V���Z�L�W�K���F�K�U�R�Q�L�F���S�D�L�Q����
�:�H���D�O�V�R���F�R�O�O�H�F�W�H�G���S�L�O�R�W���G�D�W�D���W�R���D�V�V�H�V�V���Z�K�H�W�K�H�U���W�K�H���0�%�,���L�P-
�S�U�R�Y�H�G���T�X�D�O�L�W�\���R�I���O�L�I�H�����G�H�S�U�H�V�V�L�R�Q�����D�Q�[�L�H�W�\�����S�D�L�Q���S�H�U�F�H�S�W�L�R�Q����
psychological distress and salivary cortisol levels among 
�S�D�U�W�L�F�L�S�D�Q�W�V���� �:�H�� �K�\�S�R�W�K�H�V�L�]�H�G�� �W�K�D�W�� �W�K�H�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�� �Z�R�X�O�G��
be safe and well tolerated.

Methods
This study was approved by the Institutional Review Board 
�R�I�� �6�D�L�Q�W�H���-�X�V�W�L�Q�H�� �+�R�V�S�L�W�D�O���� �:�U�L�W�W�H�Q�� �F�R�Q�V�H�Q�W�� �Z�D�V�� �R�E�W�D�L�Q�H�G��
from all participants and their parents. Potential advantages 
and disadvantages related to participation in the study were 
discussed with every participant during the recruitment 
interview.

Trial design
�:�H���U�H�S�R�U�W���L�Q���W�K�L�V���S�D�S�H�U���W�K�H���S�L�O�R�W���W�U�L�D�O���W�K�D�W���V�H�U�Y�H�V���W�R���V�X�S�S�R�U�W��
the feasibility of conducting a large randomized controlled 
trial. Figure 1 depicts the timeline of the trial. Participants 
�Z�H�U�H���U�D�Q�G�R�P�O�\���D�O�O�R�F�D�W�H�G���W�R���D�Q���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S���R�U���D���Z�D�L�W��
list control group, which subsequently received the eight-
week adapted MBI designed for the project. The study was 
single-blind (to investigator only). During the course of the 
study, any treatment prescribed by the primary health care 
provider was maintained.

Participants
The pilot trial was conducted at Sainte-Justine Hospital, a 
�S�H�G�L�D�W�U�L�F�� �W�H�U�W�L�D�U�\�� �F�D�U�H�� �X�Q�L�Y�H�U�V�L�W�\���Dv�O�L�D�W�H�G�� �K�R�V�S�L�W�D�O�� �O�R�F�D�W�H�G��
in Montreal, Canada. Participants were referred from seven 
�G�Lu�H�U�H�Q�W�� �R�X�W�S�D�W�L�H�Q�W�� �F�O�L�Q�L�F�V���� �D�G�R�O�H�V�F�H�Q�W�� �P�H�G�L�F�L�Q�H���� �J�H�Q�H�U�D�O��
pediatrics, adolescent psychiatry, pain clinic, gastroenter-
ology, neurology and rheumatology. Patients between the 
ages of thirteen and eighteen who were followed by a physi-
cian for a condition resulting in chronic pain of at least three 
months duration were considered eligible for recruitment if 
their home was located less than a one-hour drive from the 
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ideation unknown to the referral physician and intellectual 
limitation that could hinder study participation.

Patient screening and referral for recruitment were done by 
�D�W�W�H�Q�G�L�Q�J���S�K�\�V�L�F�L�D�Q�V���L�Q���W�K�H���V�H�Y�H�Q���R�X�W�S�D�W�L�H�Q�W���F�O�L�Q�L�F�V�����(�O�L�J�L�E�O�H��
participants and their parents met with a recruiting physi-
cian (NC and NH) for a 30-minute encounter. During the 
encounter, the recruiting physician re-evaluated eligibility 
�F�U�L�W�H�U�L�D�����H�[�S�O�D�L�Q�H�G���W�K�H���V�W�X�G�\���S�U�R�J�U�D�P���D�Q�G���F�R�P�P�L�W�P�H�Q�W�����D�Q�G��
obtained consent from both the participant and her par-
ent. Baseline data was collected after written consent was 
obtained from participants and parents. Recruitment was 
closed once a pre-determined convenient target sample size 
of 20 participants was reached.

Randomization and intervention
Randomization was done using a computer-generated ran-
domization list and permuted block design, with block sizes 
�R�I�� �W�Z�R�� �R�U�� �I�R�X�U���� �3�D�U�W�L�F�L�S�D�Q�W�V�� �Z�H�U�H�� �D�V�V�L�J�Q�H�G�� �W�R�� �W�K�H�� �H�[�S�H�U�L-
�P�H�Q�W�D�O���R�U���W�K�H���Z�D�L�W���O�L�V�W���F�R�Q�W�U�R�O���J�U�R�X�S���X�V�L�Q�J���D�����������U�D�W�L�R��

The MBI consisted of eight consecutive weekly group 
�F�O�D�V�V�H�V���W�D�X�J�K�W���E�\���W�Z�R���S�V�\�F�K�L�D�W�U�\���U�H�V�L�G�H�Q�W�V�����$�0���D�Q�G���(�3�0����
with advanced mindfulness training and personal practice. 
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�0�L�Q�G�I�X�O�Q�H�V�V���E�D�V�H�G���,�Q�W�H�U�Y�H�Q�W�L�R�Q���I�R�U���)�H�P�D�O�H���$�G�R�O�H�V�F�H�Q�W�V���Z�L�W�K���&�K�U�R�Q�L�F���3�D�L�Q�����$���3�L�O�R�W���5�D�Q�G�R�P�L�]�H�G���7�U�L�D�O

�T�X�H�V�W�L�R�Q�Q�D�L�U�H�� �Z�L�W�K�� �/�L�N�H�U�W�� �V�F�D�O�H�V���� �W�K�H�� �3�H�G�L�D�W�U�L�F�� �4�X�D�O�L�W�\�� �R�I��
�/�L�I�H���6�F�D�O�H�����3�H�G�V�4�/�������������G�H�V�L�J�Q�H�G���I�R�U���D�G�R�O�H�V�F�H�Q�W�V���D�J�H�V��������
������ �\�H�D�U�V�� ���&�U�R�Q�E�D�F�K�¶�V�� �D�O�S�K�D�� � �� ������������ ���9�D�U�Q�L���� �%�X�U�Z�L�Q�N�O�H���� �	��
Seid, 2006).
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Salivary cortisol was collected using Salivette® sampling 
devices, which consist of a plastic sampling vessel with a 
suspended insert containing a sterile neutral cotton wool 
�V�Z�D�E�� ���9�R�J�H�V�H�U���� �’�X�U�Q�H�U���� �6�H�O�L�J�H�U���� �	�� �$�X�H�U�Q�K�D�P�P�H�U���� ��������������
Participants were questioned for oral bleeding or ulcers 
and were asked not to ingest any liquid or solid substances 
one hour prior to sampling. Swabs were placed under the 
tongue for 2.5 minutes and immediately returned to the in-
sert. All samples were kept frozen until analysis at the end 
of the study period. Salivary cortisol was measured using 
�L�P�P�X�Q�R�D�V�V�D�\�����5�R�F�K�H���G�L�D�J�Q�R�V�W�L�F�V�����&�R�E�D�V���(�������������)�X�Q�F�W�L�R�Q-
�D�O�� �V�H�Q�V�L�W�L�Y�L�W�\�� �Z�D�V�� �H�Y�D�O�X�D�W�H�G�� �D�Q�G�� �H�V�W�D�E�O�L�V�K�H�G�� �D�W�� ���� �Q�P�R�O���/��
���Y�D�U�L�D�E�L�O�L�W�\���F�R�Hv�F�L�H�Q�W�����������������:�L�W�K�L�Q���U�X�Q���Y�D�U�L�D�E�L�O�L�W�\���R�I���W�K�H��
�P�H�W�K�R�G�� �Z�D�V�� �D�O�V�R�� �Y�H�U�L�¿�H�G�� ���Y�D�U�L�D�E�L�O�L�W�\�� �F�R�Hv�F�L�H�Q�W�� ���� ������������
Finally, the method was validated by mass spectrometry an-
alysis of eight selected participant specimens including the 
�O�R�Z�H�V�W���V�D�O�L�Y�D�U�\���F�R�U�W�L�V�R�O���Y�D�O�X�H�������������Q�P�R�O���/�������/�L�Q�H�D�U���U�H�J�U�H�V-
�V�L�R�Q���D�Q�D�O�\�V�L�V���V�K�R�Z�H�G���D���K�L�J�K���F�R�Hv�F�L�H�Q�W���R�I���G�H�W�H�U�P�L�Q�D�W�L�R�Q�����U2 

= 0.87).

Data management
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���������������&�R�K�H�Q�¶�V���G���������������S���Y�D�O�X�H���������������������1�R���V�L�J�Q�L�¿�F�D�Q�W���G�L�I-
ference was found in 17:30 cortisol levels at week one vs 
�Z�H�H�N���H�L�J�K�W�����7�K�H�U�H���Z�D�V���D�O�V�R���Q�R���V�L�J�Q�L�¿�F�D�Q�W���G�Lu�H�U�H�Q�F�H���L�Q���W�K�H��
magnitude of the decrease at week one vs week eight.

Satisfaction with the program and adherence:
Although participants were encouraged to keep a personal 
�O�R�J�� �I�R�U�� �L�Q�G�L�Y�L�G�X�D�O�� �S�U�D�F�W�L�F�H�� �D�Q�G�� �S�H�U�V�R�Q�D�O�� �U�H�À�H�F�W�L�R�Q�V�� �D�E�R�X�W��
the program, the use of log books was very inconsistent and 
did not allow for compilation of practice data. Comments 
�Z�H�U�H�� �H�[�W�U�D�F�W�H�G�� �I�U�R�P�� �S�R�V�W�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�� �T�X�H�V�W�L�R�Q�Q�D�L�U�H�V�� �D�Q�G��
from notes taken by instructors during or immediately af-
ter mindfulness sessions based on group discussions. Study 
�S�D�U�W�L�F�L�S�D�Q�W�V�� �U�H�S�R�U�W�H�G�� �Q�X�P�H�U�R�X�V�� �E�H�Q�H�¿�W�V�� �D�Q�G�� �S�R�V�L�W�L�Y�H�� �R�X�W-
comes with very few negative comments. For instance, one 
participant reported (translation from French): “My pain 
isn’t less intense, but my relation to it has changed. Now I 
am able to live and respond to my pain more easily”. Anoth-
er wrote: “My biggest discovery during this program was 
to realize the impact that emotions can have on the body”. 
�2�Q�H���S�D�U�W�L�F�L�S�D�Q�W���H�[�S�O�D�L�Q�H�G�����‡�%�H�I�R�U�H�����,���Z�R�X�O�G���G�U�L�Q�N���W�R���Q�X�P�E��
my pain. During the course of this program, I learned that 
there are other ways to cope and live with my pain. Since 
then, I stopped drinking and I can now stay with, accept 
and bring compassion to my pain”. Finally, one participant 
�P�H�Q�W�L�R�Q�H�G�����‡�,���D�P���O�H�V�V���D�Q�[�L�R�X�V���D�Q�G���,���I�H�H�O���W�K�D�W���,���K�D�Y�H���P�R�U�H��
tools to help me deal with stress. I don’t think about my 
�V�F�K�R�R�O�� �H�[�D�P�V�� �W�Z�R�� �Z�H�H�N�V�� �D�K�H�D�G�� �R�I�� �W�L�P�H�� �D�Q�\�P�R�U�H���� �L�Q�V�W�H�D�G����
I focus on what I can do now to prepare… and I breathe.” 
Other cited advantages and emerging themes associated 
with the program included: making new friends through the 
program, getting to know other teenagers living with simi-
lar conditions, better social skills, increased school atten-
dance and feeling less tired during the day, increased aware-
ness and appreciation of the present moment, feeling more 
�U�H�O�D�[�H�G���D�Q�G���K�D�Y�L�Q�J���E�H�W�W�H�U���V�H�O�I���U�H�J�X�O�D�W�L�R�Q���H�P�R�W�L�R�Q���F�R�Q�W�U�R�O��

Average number of weekly home practices reported in post-
intervention questionnaires was four per week (range 1-10): 
�����������S�D�U�W�L�F�L�S�D�Q�W�V���S�U�D�F�W�L�F�H�G���R�Q���D�Y�H�U�D�J�H���R�Q�F�H���S�H�U���Z�H�H�N��������������
�S�D�U�W�L�F�L�S�D�Q�W�V���S�U�D�F�W�L�F�H�G���W�Z�R���W�R���W�K�U�H�H���W�L�P�H�V���S�H�U���Z�H�H�N���������������S�D�U-
�W�L�F�L�S�D�Q�W�V���S�U�D�F�W�L�F�H�G���I�R�X�U���W�R���V�L�[���W�L�P�H�V���S�H�U���Z�H�H�N���D�Q�G�������������S�D�U-
ticipants practiced seven or more times per week. Average 
duration of individual home practices was of eight minutes: 
�R�Q�H���W�R���¿�Y�H���P�L�Q�X�W�H�V���I�R�U�������������S�D�U�W�L�F�L�S�D�Q�W�V�����V�L�[���W�R���¿�I�W�H�H�Q���P�L�Q-
�X�W�H�V�� �I�R�U�� ���������� �S�D�U�W�L�F�L�S�D�Q�W�V���� �V�L�[�W�H�H�Q�� �W�R�� �W�Z�H�Q�W�\���¿�Y�H�� �P�L�Q�X�W�H�V��
�I�R�U�������������S�D�U�W�L�F�L�S�D�Q�W�V���D�Q�G���P�R�U�H���W�K�D�Q���W�Z�H�Q�W�\���¿�Y�H���P�L�Q�X�W�H�V���I�R�U��
���������� �S�D�U�W�L�F�L�S�D�Q�W�V���� �7�K�H�� �Q�D�W�X�U�H�� �R�I�� �S�U�D�F�W�L�F�H�V�� �Z�D�V�� �D�V�� �I�R�O�O�R�Z�V��
(from most frequent to least frequent): informal practices 
during normal daily activities such as brushing teeth, wait-
�L�Q�J�� �I�R�U�� �W�K�H�� �E�X�V���� �I�R�U�P�D�O�� �V�L�W�W�L�Q�J���Z�D�O�N�L�Q�J�� �P�H�G�L�W�D�W�L�R�Q�V���� �E�R�G�\��
�V�F�D�Q�� �D�Q�G�� �P�L�Q�G�I�X�O�� �H�D�W�L�Q�J���E�U�H�D�W�K�L�Q�J���� �$�O�O�� �Q�L�Q�H�W�H�H�Q�� �S�D�U�W�L�F�L-
�S�D�Q�W�V���Z�K�R���F�R�P�S�O�H�W�H�G���W�K�H���0�%�,���U�H�S�R�U�W�H�G���D���V�L�J�Q�L�¿�F�D�Q�W���S�R�V�L-
tive change in the way they coped with pain. This change 
�Z�D�V���‡�V�P�D�O�O���R�U���P�H�G�L�X�P�·���I�R�U���������������S�D�U�W�L�F�L�S�D�Q�W�V���D�Q�G���‡�E�L�J���R�U��
�Y�H�U�\���E�L�J�·���I�R�U���������������0�R�V�W���S�D�U�W�L�F�L�S�D�Q�W�V���U�H�S�R�U�W�H�G���D���V�L�J�Q�L�¿�F�D�Q�W��

�L�P�S�U�R�Y�H�P�H�Q�W���L�Q���V�O�H�H�S���T�X�D�O�L�W�\�������������������D�Q�G���W�K�H���U�H�P�D�L�Q�L�Q�J���V�L�[��
participants reported a small positive improvement. Nearly 
�D�O�O���S�D�U�W�L�F�L�S�D�Q�W�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���W�K�H�\���Z�R�X�O�G���E�H���O�L�N�H�O�\�����������������R�U��
�Y�H�U�\���O�L�N�H�O�\�������������������W�R���U�H�F�R�P�P�H�Q�G���W�K�H���S�U�R�J�U�D�P���W�R���D���I�U�L�H�Q�G��

Discussion
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�0�L�Q�G�I�X�O�Q�H�V�V���E�D�V�H�G���,�Q�W�H�U�Y�H�Q�W�L�R�Q���I�R�U���)�H�P�D�O�H���$�G�R�O�H�V�F�H�Q�W�V���Z�L�W�K���&�K�U�R�Q�L�F���3�D�L�Q�����$���3�L�O�R�W���5�D�Q�G�R�P�L�]�H�G���7�U�L�D�O

between 17:30 and 19:00 (data not shown). In our study, 
�W�K�H�� �V�L�J�Q�L�¿�F�D�Q�W�� �U�H�G�X�F�W�L�R�Q�V�� �L�Q�� �V�D�O�L�Y�D�U�\�� �F�R�U�W�L�V�R�O�� �O�H�Y�H�O�V�� �I�U�R�P��
17:30 to 19:00 suggest that MBIs might have an important 
bio-physiological impact in youth with chronic pain. The 
�O�D�F�N���R�I�� �V�L�J�Q�L�¿�F�D�Q�W���E�D�V�H�O�L�Q�H���F�K�D�Q�J�H���L�Q���S�U�H���S�R�V�W���0�%�,�� ������������
�F�R�U�W�L�V�R�O���O�H�Y�H�O�V���E�H�W�Z�H�H�Q���W�K�H���¿�U�V�W���0�%�,���V�H�V�V�L�R�Q���D�Q�G���W�K�H���H�L�J�K�W�K��
session seem to indicate that these changes are of short 
duration. As mentioned in an early study of the original 
�0�%�6�5���S�U�R�J�U�D�P���E�\���.�D�E�D�W���=�L�Q�Q�����.�D�E�D�W���=�L�Q�Q�����/�L�S�Z�R�U�W�K�����	��
Burney, 1985), our data support the assumption that partici-
pants would need to practice mindfulness on a regular daily 
�E�D�V�L�V�� �W�R�� �E�H�� �D�E�O�H�� �W�R�� �V�H�H�� �V�X�V�W�D�L�Q�H�G�� �E�H�Q�H�¿�W�V���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\����
the large number of uninterpretable saliva samples could 
have impacted the data on cortisol. This could have been 
remediated by using Salivette® devices containing citrate 
�W�R�� �V�W�L�P�X�O�D�W�H���V�D�O�L�Y�D�� �S�U�R�G�X�F�W�L�R�Q�� ���*�D�O�O�D�J�K�H�U���� �/�H�L�W�F�K���� �0�D�V�V�H�\����
�0�F�$�O�O�L�V�W�H�U���:�L�O�O�L�D�P�V���� �	�� �<�R�X�Q�J���� �������������� �1�H�Y�H�U�W�K�H�O�H�V�V���� �L�W�� �L�V��
�Z�R�U�W�K�� �Q�R�W�L�Q�J�� �W�K�D�W�� �W�K�H�� �Hu�H�F�W�� �V�L�]�H�� �I�R�U�� �V�D�O�L�Y�D�U�\�� �F�R�U�W�L�V�R�O�� �Z�D�V��
large, which strengthens our results.

There are other limitations to this study. First, we did not 
track long-term changes. The latest measurement, ten weeks 
�S�R�V�W���0�%�,���L�Q���W�K�H���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S�����G�L�G���Q�R�W���V�K�R�Z���D�Q�\���V�L�J-
�Q�L�¿�F�D�Q�W�� �F�K�D�Q�J�H�V�� �L�Q�� �E�D�V�H�O�L�Q�H�� �P�H�D�V�X�U�H�P�H�Q�W�� �V�F�R�U�H�V���� �6�H�F�R�Q�G����
our design did not include a standardized assessment of 
mindfulness or daily practice measures which could have 
been useful to better describe the integration of mindfulness 
in daily life. Third, even though the study was open to both 
males and females, only females were enrolled, limiting 
�H�[�W�H�U�Q�D�O���Y�D�O�L�G�L�W�\�� �D�Q�G���V�X�J�J�H�V�W�L�Q�J���D���S�R�W�H�Q�W�L�D�O���V�H�O�H�F�W�L�R�Q���E�L�D�V����
Fourth, our clinical population (i.e. pain conditions) was 
highly heterogeneous. This could limit the conclusions and 
the reproducibility of this study. Fifth, due to budgetary and 
time limitations, control values for salivary cortisol levels 
were taken from young adults and not from adolescents. In 
addition, the number of samples per participant were lim-
ited: it would have been more informative to gather a larger 
number of saliva samples from each participant, throughout 
�W�K�H�� �G�D�\���� �R�Q���W�K�H�� �¿�U�V�W���D�Q�G���O�D�V�W���G�D�\�� �R�I�� �W�K�H�� �0�%�,�� �D�V�� �V�X�J�J�H�V�W�H�G��
elsewhere (Matousek et al., 2010). Lastly, the lack of an 
attention-control group represents another important limit-
ation of our study design. As a subsequent step, a head to 
head trial with CBT or dialectical behavioural therapy as a 
comparative group may have been informative (Hatchard, 
�/�H�S�D�J�H�����+�X�W�W�R�Q�����6�N�L�G�P�R�U�H�����	���3�R�X�O�L�Q�����������������D�V���W�K�H���D�E�V�H�Q�F�H��
�R�I���D�Q���D�F�W�L�Y�H���F�R�Q�W�U�R�O���J�U�R�X�S���P�D�N�H�V���L�W���G�Lv�F�X�O�W���W�R���G�L�V�W�L�Q�J�X�L�V�K��
�W�K�H���W�K�H�U�D�S�H�X�W�L�F���E�H�Q�H�¿�W�V���R�I���E�H�L�Q�J���L�Q���D���J�U�R�X�S���V�H�W�W�L�Q�J���I�U�R�P���W�K�H��
impact of the MBI itself.

Conclusion
�&�K�U�R�Q�L�F�� �S�D�L�Q�� �L�Q�� �D�G�R�O�H�V�F�H�Q�W�V�� �L�V�� �D�� �V�L�J�Q�L�¿�F�D�Q�W�� �F�O�L�Q�L�F�D�O�� �S�U�R�E-
�O�H�P�� �Z�L�W�K�� �P�D�Q�\�� �F�R�P�R�U�E�L�G�L�W�L�H�V�� �D�Q�G�� �V�L�J�Q�L�¿�F�D�Q�W�� �L�P�S�D�L�U�P�H�Q�W�V��
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