Module Code: 7PAYFMND

Evaluate the evidence on the effects of mindfulness-based stress reduction (MBSR) on

biological stress markers.

Mindfulness-Based Stress Reduction (MBSR) training is a systematic approach to teaching
mindfulness skills, typically delivered in an 8-week format, that includes guided meditations,
gentle yoga, and group discussions. The core components of MBSR training involve cultivating
moment-to-moment awareness, acceptance, and non-judgmental observation of one's thoughts,
feelings, and bodily sensations, with the aim of reducing stress and promoting overall well-
being. It is a structured program that incorporates mindfulness meditation to address stress,
anxiety, depression, and pain. Developed by Jon Kabat-Zinn in the late 1970s, it aims to
enhance mindfulness and reduce psychological stress, potentially influencing various
biological markers associated with stress (Kabat-Zinn, 2003). Research over the years has
investigated how MBSR affects biological stress markers, such as cortisol levels, inflammatory
markers, blood pressure, and heart rate variability, among others. Here, we evaluate the
evidence on some of these effects.

Starting with the exploration of the intricate relationship between the body's innate stress
response to environmental demands and the role of MBSR in managing this response, we will
be highlighting MBSR's effectiveness in cultivating present-moment awareness and acceptance
to mitigate stress's physiological and psychological impacts. Stress is the body's response to
any demand or challenge, stemming from both positive and negative experiences. It is the
subjective state of sensing potentially adverse changes in the environment that will lead to a
response. It triggers the "fight or flight" response, involving physical and emotional changes
(Schneiderman et al., 2005). MBSR can be helpful in managing stress by teaching individuals
to focus on the present moment with an attitude of acceptance, without judgment. This practice

can reduce the physiological and psychological symptoms of stress, improve resilience, and
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enhance overall well-being by breaking the cycle of chronic stress reactions (Khoury et al.,
2015).

Cortisol, known as the stress hormone, plays a crucial role in the body's response to stress by
regulating various physiological processes to maintain homeostasis during stress exposure. It
is synthesized in the adrenal cortex from cholesterol and is the primary hormone responsible
for the stress response, influencing metabolism, ion transport, the immune system, and even
memory (De Kloet et al., 2005). Cortisol's production is regulated via the hypothalamic-
pituitary-adrenal (HPA) axis, ensuring a balanced physiological response to stress, including
adjustments in glucose production, blood pressure, and immune function. However, chronic
high levels of stress and cortisol can lead to negative health effects, such as impaired cognition,
reduced immune function, and increased abdominal fat (The Physiology of Stress: Cortisol and
the Hypothalamic-Pituitary-Adrenal Axis — Dartmouth Undergraduate Journal of Science,
n.d.).

Some research has found that MBSR leads to a reduction in cortisol levels, suggesting a
decrease in stress. For instance, a meta-analysis by Sanada et al. reviewed 45 studies and found
that mindfulness-based interventions, including MBSR, were associated with significant
reductions in cortisol levels (Sanada et al., 2016). Another study by Carlson et al. found that
breast cancer patients who participated in an 8-week MBSR program had significant reductions
in cortisol levels compared to a control group (Carlson et al., 2015).Finally a study by Chadi
et al found a significant reduction in wakening and evening cortisol in participants (Chadi et
al., n.d.)

Whilst numerous studies have suggested that MBSR can have a positive impact on cortisol
levels and stress, there are several limitations to consider. Many studies have been conducted
with small sample sizes or specific populations, such as cancer patients or healthy adults, which

may limit the generalizability of the findings to broader populations (Lau & McMain, 2005).
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Additionally, some studies may lack diversity in terms of age, gender, ethnicity, or
socioeconomic status. Also, some studies have compared MBSR to passive control groups,
such as waitlist controls, rather than active control groups that engage in alternative stress-
reduction activities. This makes it difficult to determine whether the observed effects are
specific to MBSR or simply the result of engaging in any stress-reduction activity (Dimidjian
& Segal, 2015). Furthermore, many studies have only assessed the effects of MBSR
immediately after the intervention or at short-term follow-up points. Longer-term follow-up is
needed to determine whether the benefits of MBSR on cortisol levels and stress are maintained
over time. Lastly, some studies rely on self-reported measures of stress, which may be subject
to bias or inaccuracy. Objective measures, such as cortisol levels, provide a more reliable
assessment of physiological stress, but not all studies include these measures (Crosswell &
Lockwood, 2020).

MBSR has also been shown to have a positive impact on pro-inflammatory cytokines, which
are signalling molecules that promote inflammation in the body. Chronic stress can lead to
elevated levels of pro-inflammatory cytokines, contributing to the development of various
health problems, such as cardiovascular disease, depression, and autoimmune disorders
(Slavich & Irwin, 2014).

Several studies have investigated the effects of MBSR on pro-inflammatory cytokines. Witek-
Janusek et al.(2008) conducted a study with 75 women with early-stage breast cancer (Witek-
Janusek et al., 2008). Participants were randomly assigned to either an 8-week MBSR program
or a control group. The researchers found that women who participated in the MBSR program
had significantly reduced levels of pro-inflammatory cytokines, including interleukin-6 (IL-6)
and interleukin-8 (IL-8), compared to the control group. These findings suggest that MBSR
may help to reduce inflammation in cancer patients, which is important because inflammation

has been linked to cancer progression and recurrence.
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Another study by Rosenkranz et al. (2013) examined the effects of MBSR on pro-inflammatory
cytokines in healthy adults. The researchers found that participants in the MBSR group had
significantly reduced levels of the pro-inflammatory cytokine tumour necrosis factor-alpha
(TNF-a) after the intervention compared to the control group. TNF-a is involved in the body's
inflammatory response and has been implicated in the development of various chronic diseases
(Rosenkranz et al., 2013)

In addition to these studies, a meta-analysis by Black and Slavich (2016) reviewed 20
randomized controlled trials that investigated the effects of mindfulness meditation on pro-
inflammatory cytokines. The authors found that mindfulness meditation, including MBSR, was
associated with significant reductions in pro-inflammatory cytokines, particularly in studies
with longer intervention durations and in populations with high levels of psychological stress
(Black & Slavich, 2016).

The mechanisms by which MBSR may reduce pro-inflammatory cytokines are not fully
understood, but several potential pathways have been proposed. MBSR may help to reduce
stress by promoting relaxation, increasing self-awareness, and improving emotion regulation,
which in turn may lead to reduced activation of the sympathetic nervous system and the
hypothalamic-pituitary-adrenal (HPA) axis, two key systems involved in the body's stress
response (Pascoe et al., 2017). Additionally, MBSR may help to promote a more balanced and
regulated immune response by increasing the activity of the parasympathetic nervous system,
which has anti-inflammatory effects (Bower & Irwin, 2016).

The available evidence suggests that MBSR can have a positive impact on pro-inflammatory
cytokines, which are involved in the body's stress response and have been linked to various
health problems. By reducing levels of pro-inflammatory cytokines, MBSR may help to
promote a more balanced and regulated immune response, potentially leading to improved

health outcomes. However, more research is needed to fully understand the mechanisms
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underlying these effects and to determine the optimal dosage and duration of MBSR
interventions for different populations.

While the studies mentioned provide valuable insights into the potential benefits of MBSR on
pro-inflammatory cytokines, there are several limitations to consider. The Witek-Janusek et al.
(2008) study included only 75 women with early-stage breast cancer, which may not be
representative of the broader population or other types of cancer. Similarly, the Rosenkranz et
al. (2013) study focused on healthy adults, limiting the generalizability of the findings to other
populations. Both studies assessed the effects of MBSR immediately after the intervention or
at a short-term follow-up. It is unclear whether the observed reductions in pro-inflammatory
cytokines are maintained over a longer period. The Witek-Janusek et al. (2008) study compared
MBSR to a control group, but it is not specified whether the control group received any
alternative intervention. The Rosenkranz et al. (2013) study used a waitlist control group,
which does not account for potential placebo effects or the impact of group support and
attention.

MBSR programs may vary in terms of duration, frequency, and content, which can affect the
consistency and comparability of results across studies. Furthermore, pro-inflammatory
cytokines can be influenced by various factors, such as diet, physical activity, and medication
use. It is unclear whether these potential confounding factors were adequately controlled for in
the mentioned studies.

In conclusion, the available evidence suggests that Mindfulness-Based Stress Reduction
(MBSR) can have a positive impact on various biological stress markers, particularly cortisol
levels and pro-inflammatory cytokines. The mechanisms by which MBSR influences these
biological stress markers are not fully understood but may involve promoting relaxation,
increasing self-awareness, improving emotion regulation, and reducing activation of the

sympathetic nervous system and the HPA axis. MBSR may also help to promote a more
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balanced and regulated immune response by increasing the activity of the parasympathetic
nervous system, which has anti-inflammatory effects. However, it is important to acknowledge
the limitations of the current research. Many studies have been conducted with small sample
sizes or specific populations, which may limit the generalizability of the findings. Some studies
lack diversity in terms of age, gender, ethnicity, or socioeconomic status, and others have
compared MBSR to passive control groups rather than active control groups. Additionally,
most studies have only assessed the short-term effects of MBSR, and longer-term follow-up is
needed to determine whether the benefits are maintained over time.

More high-quality research with larger and more diverse samples, longer follow-up periods,
and active control groups is needed to strengthen the evidence base and better understand the
mechanisms underlying the effects of MBSR on biological stress markers. Future studies
should also aim to determine the optimal dosage and duration of MBSR interventions for

different populations.
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