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ABSTRACT

Background: The present study aimed to assess the effectiveness of mindfulness-
based stress reduction (MBSR) on the mental health, haemoglobin A1c (HbA1C), and
mindfulness of diabetes patients. Method: A systematic review and meta-analysis
approach was employed to review randomised controlled trials published between the
inception of eight databases to July 2022. Eleven articles from 10 studies, with a
combined sample size of 718 participants, were included in the systematic review, and
nine studies were included in the meta-analysis. In the meta-analysis, outcomes at
post-intervention and follow-up were compared between the MBSR intervention and
control groups with an adjustment of the baseline values. Results: The results showed
that MBSR demonstrated effects at post-intervention and follow-up (in a period
between one to 12 months with a mean length of 4.3 months) in reducing anxiety and
depressive symptoms, and enhancing mindfulness, with large effect sizes. However,
the effect of MBSR on reducing stress was observed at follow-up, but not at post-
intervention. Effects of MBSR on HbA1C were not detected at post-intervention and
follow-up. Conclusions: The findings suggest that MBSR appears to be an effective
treatment for improving mental health conditions and mindfulness in people with
diabetes. The measurement of cortisol is recommended to be used as a biological
measure to evaluate the effectiveness of MBSR for diabetes patients in future
research.

OBJECTIVES

Diabetes, a chronic metabolic disorder marked by high blood glucose levels, has
significant negative effects on patients' health (International Diabetes Federation,
2021). Over time, poorly controlled diabetes leads to complications including coronary
artery disease, neuropathy, retinopathy, nephropathy, and peripheral vascular disease
(Chen et al., 2021). Diabetes is also associated with mental health problems, including
stress, anxiety, and depression. Multiple factors, such as being overwhelmed by the
daily burden of diabetes management activities, concerns related to the long-term
complications of diabetes, and frustration with the uncontrollability and unpredictability
of blood glucose levels, often lead to diabetes patients commonly having high levels of
chronic stress (Ellis et al., 2019). High stress levels are in turn associated with a
reduction in daily diabetes self-care activities (Ellis et al., 2018), which may lead to
higher blood glucose levels (Bo et al., 2020). Research has shown that
depression/anxiety and diabetes are often comorbid (Joseph & Golden, 2017).
Diabetes is likely to trigger chronic stress, which increases cortisol levels. The higher
levels of cortisol in turn are associated with higher levels of anxiety and depression
(Joseph & Golden, 2017; Vedhara et al., 2003). Among diabetes patients, anxiety and
depression are linked to impaired blood glucose management and worse health-
related outcomes in diabetes. Psychotherapies, such as the clinically standardised
mindfulness-based stress reduction (MBSR), that help diabetes patients manage
chronic stress, anxiety, and depression are beneficial to assist in the treatment of
diabetes (Ellis et al., 2018, 2019). Two research questions are proposed:

RQ1: What are the within-group effects of MBSR on mental health outcomes, HbA1C
and mindfulness comparing post-tests against pre-tests and follow-up tests against
pre-tests?

RQ2: What are the between-group effects of MBSR on mental health outcomes,
HbA1C and mindfulness between the MBSR intervention and the control groups at
post-test and follow-up timepoints in RCTs?

METHODS

Inclusion criteria: Quantitative, qualitative, and mixed method studies, published in
peer-reviewed journals, which specifically focussed on MBSR interventions for
diabetes patients, with mental health as a primary outcome measure, and
physiological effects as secondary outcome measures. Exclusion criteria: Articles
that did not contain the keywords of the search in the abstract or title, and were
published in a language other than English, non-empirical (e.g. editorials, comments,
opinion pieces and letter to editors), systematic reviews and meta-analyses,
theses/dissertations, book chapters and articles with full texts unavailable.

The database search was conducted between the 27% of February and the 25t of July
2022 in eight electronic databases (MEDLINE (Ovid), EMCARE(Ovid), CINAHL,
Psyclnfo (ProQuest), PubMed, SCOPUS, EMBASE and Cochrane). The titles and
abstracts of identified articles were screened by two authors independently, and rated
with a ‘yes’, ‘'no’ or ‘maybe’ depending on if they satisfied the inclusion criteria. Studies
that received ‘maybe’ ratings or non-unanimous ratings were discussed between
raters until an agreement was made (Li et al., 2021). The next stage of screening
iInvolved assessing the full texts of qualified articles to determine the methodological
quality, with the use of the modified Mixed Methods Appraisal Tool (MMAT) Version
2018 (Hong et al., 2019). Fleiss' kappa (k) was used to determine the inter-rater
agreement indexes, k < .20, .20 -.39, .40 -.59, .60 -.79 and .80 - 1.00 indicating poor,
fair, moderate, substantial, and perfect agreements, respectively (Fleiss, 1971). All
articles with k < .40 were discussed and a post-discussion rating was conducted with
ks all over .40. Data was extracted from the eligible studies and was independently
assessed by the three authors to evaluate the evidence supporting the findings in each
study, using codes of ‘unequivocal’, ‘credible’, or ‘unsupported’. All articles met the
inclusion criterion of rater agreement index = ((Nynequivocal + Neredible) / Nreviewers) > -80 (Li
et al., 2021). Comprehensive Meta-Analysis V3 (Borenstein et al., n.d.) software was
used to conduct the meta-analysis, and the random-effects model was used. For the
within-group and between-group comparison on anxiety, depression, diabetes-related
stress, and general stress, effect sizes were entered using the multiple outcome
analysis that generated a pooled effect size for the composite mental distress that
iIncluded the four outcomes, in addition to the individual effect sizes for each outcome.
Separate meta-analyses were conducted for HbA1C levels and mindfulness.

RESULTS

11 articles from 10 studies were included in the systematic review, with a combined
sample size of 718 participants, and nine studies were included in the meta-analysis.

Test of RQ1: As presented in Fig 1., the forest plot, the pooled effect sizes comparing the
MBSR and control group post-test scores demonstrated that anxiety and depression in the
MBSR group were significantly lower by 2.407 and 1.110 standard deviations,
respectively, compared to the control group, and that mindfulness was significantly higher
by 1.834 standard deviations. However, MBSR did not have a significant effect on stress,
or HbA1C.
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Test of RQ2: As presented in Fig 2., the pooled effect sizes comparing the MBSR and
control group follow-up test scores showed that depression and stress were significantly
lower by 2.717 and 1.876 standard deviations, respectively, and that mindfulness was
significantly higher by 2.683 standard deviations, in the MBSR group compared to the
control group. MBSR did not have a significant effect on HbA1C, and data of the effect
sizes on anxiety at follow-up were unavailable.
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Our meta-analysis results show that MBSR demonstrated large and clinically
significant effects in reducing anxiety and depression symptoms at post-intervention,
and the reductions were maintained at follow-up (in a period between one to 12
months with a mean length of 4.3 months). Our findings also show that participants in
the MBSR group were more mindful at post-intervention compared to the control group
and that the gains were maintained at the follow-up.

Our findings show that the effects of MBSR on reducing stress are less conclusive.
The reduction of stress was observed at follow-up, but not at post-intervention. The
findings are interesting because MBSR is designed to reduce stress as indicated in its
name. The sensitivity analysis suggests that effects on stress at follow-up disappeared
after removing the study with a follow-up period of 12 months. This result suggests
that the effects of MBSR on stress may emerge over time.

The results of our study show that effects of MBSR on HbA1C levels were not
observed at both post-intervention and follow-up.

Analyses of the heterogeneity in the effect sizes suggest that substantial heterogeneity
was present. This indicates that the effect sizes of MBSR on mental health outcomes,
HbA1C, and mindfulness are high in some populations of diabetes patients and low in
others (Borenstein, 2019). Therefore, it is necessary to exercise caution in
generalising the results of the present study to all populations of diabetes patients.

The meta-regression analysis in our study suggests that the diabetes types of the
participants and publishing year of the studies moderated the effectiveness of MBSR,
suggesting that the heterogeneity may be further explained by differences in

characteristics of the studies.
REFERENCES

Bo, A., Pouwer, F., Juul, L., Nicolaisen, S. K., & Maindal, H. T. (2020). Prevalence and correlates of diabetes distress, perceived stress and depressive
symptoms among adults with early-onset type 2 diabetes: Cross-sectional survey results from the Danish DD2 study. Diabetic Medicine: A Journal of
the British Diabetic Association, 37(10), 1679-1687. https://doi.org/10.1111/dme.14087

Borenstein, M. (2019). Common mistakes in meta-analysis and how to avoid them. Biostat, Inc. https://meta-analysis-
books.com/pages/cmma/download/excerpt/Heterogeneity.pdf

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (n.d.) Comprehensive Meta Analysis Version 3.0. https://www.meta-
analysis.com/downloads/Meta-Analysis%20Manual%20V3.pdf

Chen, Q,, Yang, G., Lin, S., Li, M., Liu, Z., Fu, Y., & Chen, Y. (2021). The effects of mindfulness-based stress reduction therapy combined with intensive
education on the effectiveness of the care and the awareness rate in patients with arthritis and diabetes. American Journal of Translational Research,
14(4), 3190-3197.

International Diabetes Federation. (2021). IDF Diabetes Atlas (10 th ed.). IDF Diabetes Atlas. https://diabetesatlas.org/

Ellis, D. A., Carcone, A. |, Slatcher, R., Naar-King, S., Hains, A., Graham, A., & Sibinga, E. (2019). Efficacy of mindfulness-mased stress reduction in emerging
adults with poorly controlled, type 1 diabetes: A pilot randomized controlled trial. Paediatric Diabetes, 20(2), 226—234.
https://doi.org/10.1111/pedi.12807

Ellis, D. A., Carcone, A. |., Slatcher, R., & Sibinga, E. (2018). Feasibility of mindfulness-based stress reduction for older adolescents and young adults with
poorly controlled type 1 diabetes. Health Psychology and Behavioural Medicine, 6(1), 1-14. https://doi.org/10.1080/21642850.2017.1415810

Fleiss, J. L. (1971). Measuring nominal scale agreement among many raters. Psychological Bulletin, 76(5), 378—382. https://doi.org/10.1037/h0031619

Hong, Q. N., Pluye, P, Fabregues, S., Bartlett, G., Boardman, F., Cargo, M., Dagenais, P., Gagnon, M., Griffiths, F., Nicolau, B., O'Cathain, A., Rousseau, M., &
Vedel, I. (2019). Improving the content validity of the mixed methods appraisal tool: A modified e-Delphi study. Journal of Clinical Epidemiology, 111,
49-59. https://doi.org/10.1016/j.jclinepi.2019.03.008

Joseph, J. )., & Golden, S. H. (2017). Cortisol dysregulation: The bidirectional link between stress, depression, and type 2 diabetes mellitus. Annals of the
new York Academy of Sciences, 1391(1), 20—34. https://doi.org/10.1111/nyas.13217

Li, W. W,, Chhabra, J., & Singh, S. (2021). Palliative care education and its effectiveness: A systematic review. PublicHealth, 194, 96—-108.
https://doi.org/10.1016/j.puhe.2021.02.033

Vedhara, K., Miles, J., Bennett, P.,, Plummer, P, Tallon, S. D., Brooks, E., Gale, L., Munnoch, K., Schreiber-Kounine, C., Fowler, C., Lightman, S., Sammon, A,,
Rayter, Z., & Farndon, J. (2003). An investionation into the relationship between salivary cortisol, stress, anxiety and depression. Biological Psychology,
62, 89-96. https://doi.org/10.1016/S0301-0511(02)00128-X

CORRESPONDENCE

Wendy Wen Li, James Cook University, Townsville, Australia.
Email: Wendy.Li@jcu.edu.au



https://doi.org/10.1111/dme.14087
https://meta-analysis-books.com/pages/cmma/download/excerpt/Heterogeneity.pdf
https://www.meta-analysis.com/downloads/Meta-Analysis%20Manual%20V3.pdf
https://diabetesatlas.org/
https://doi.org/10.1111/pedi.12807
https://doi.org/10.1080/21642850.2017.1415810
https://doi.org/10.1037/h0031619
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://doi.org/10.1111/nyas.13217
https://doi.org/10.1016/j.puhe.2021.02.033
https://doi.org/10.1016/S0301-0511(02)00128-X

	Slide Number 1

