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Abstract Mindfulness-based interventions (MBIs) have been
consolidated in healthcare settings as a highly useful therapeutic
approach. Numerous studies have demonstrated their positive
influence on physical and psychological well-being. In contrast,
the scientific evidence concerning the potential beneficial effects
of mindfulness on biological variables such as health indicators
is still scarce. Therefore, in this study, we sought to analyse the
influence of a mindfulness and self-compassion-based interven-
tion on levels of salivary immunoglobulin A (sIgA) in order to
validate its use in field studies. A secondary objective of the
study was to confirm the associated decline in salivary cortisol
(Csal) levels and improvements in self-reported health and
mood already described in the general population. For this pur-
pose, we conducted a longitudinal design, collecting saliva sam-
ples and self-reports before and immediately after the first and
the last session of the intervention. Results show an improve-
ment in health and self-reported mood, along with an increase in
the sIgA levels of participants and a reduction in Csal levels.
These results reinforce existing evidence of the beneficial effects
of mindfulness and self-compassion on health, evaluated from a
holistic perspective, considering both biological and self-
reported variables. Moreover, as already done with other biolog-
ical indicators such as Csal, sIgA could be used in clinical set-
tings to evaluate the effectiveness of MBIs.
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Introduction

Mindfulness is a mental state that involves awareness and
attentiveness to the experience of the present moment with
an attitude of curiosity, openness, acceptance and kindness
(Bishop et al. 2004; Siegel 2007). Mindfulness practice has
been associated with health benefits such as promoting effec-
tive management of stressful situations and establishing an
emotional balance (Kabat-Zinn 1990, 2012).Moreover, mind-
fulness helps one to adapt more rapidly and effectively to
challenging situations by developing an openness to one’s
own suffering and to the suffering of others, which are known
as self-compassion and compassion, respectively (Gilbert
2010; Neff 2003, 2011).

In recent years, there has been a substantial increase in
research on the influence of mindfulness-based interventions
(MBIs) on well-being (Khoury et al. 2013). Their benefits for
physical and psychological health have been demonstrated
through numerous studies (e.g., Khoury et al. 2015; Ngô
2013), and they have become established as a highly useful
intervention strategy in the healthcare environment (Demarzo
et al. 2015). Mindfulness-based stress reduction (MBSR,
Kabat-Zinn 1990) and mindfulness-based cognitive therapy
(MBCT, Segal et al. 2002) have shown efficacy in reducing
levels of stress, anxiety and depression (Goyal et al. 2014;
Hofmann et al. 2010; Vøllestad et al. 2012). Furthermore,
such interventions help to slow disease progression and en-
hance treatment response in chronic diseases ranging from
breast cancer to fibromyalgia, somatic symptom disorders
and asthma, among others (Crowe et al. 2016). Additionally,

* Luis Moya-Albiol
Luis.Moya@uv.es

1 Department of Psychobiology, University of Valencia, Avda. Blasco
Ibañez, 21, 46010 Valencia, Spain

2 Centro de Psicología Psyke, C/Matías Perelló, 60,
46005 Valencia, Spain

3 Department of Evolutionary and Educational Psychology, University
of Valencia, Avda. Blasco Ibañez, 21, 46010 Valencia, Spain

Mindfulness
DOI 10.1007/s12671-017-0830-y

mailto:Luis.Moya@uv.es
http://crossmark.crossref.org/dialog/?doi=10.1007/s12671-017-0830-y&domain=pdf


MBIs which include self-compassion training have been
shown to be effective in reducing somatic symptoms and im-
proving perceived health, mood and psychological well-being
in healthy young adults and informal caregivers of people with
autism spectrum disorders (Bellosta-Batalla et al. 2016; Ruiz-
Robledillo et al. 2015). In most of these studies, benefits of
mindfulness for health have been assessed by self-reports,
which reflect participants’ subjective perception of improve-
ment. In contrast, relatively few studies have included vari-
ables that provide information about the biological mecha-
nisms underlying self-reported health status (Black and
Slavich 2016).

In recent years, cortisol has been shown to be a useful
marker of the effectiveness of MBIs for stress reduction
(Matousek et al. 2010). Cortisol release occurs as a result of
the activation of the hypothalamic-pituitary-adrenal (HPA)
axis when an individual faces stressful stimuli. This activation
prepares the body to deal with an emergency situation, facil-
itating the mobilisation of energy (Sapolsky et al. 2000). The
process involved, known as allostasis (McEwen 1998;
McEwen and Wingfield 2003), ensures the maintenance of
homeostasis and is essential to individual adaptation to envi-
ronmental demands. If this activation is maintained over time,
however, it leads to a state of allostatic load (McEwen 1998);
in this state, the body undergoes physiological overactivation
that is known to be harmful to health, having been related to
cardiovascular diseases, sexual dysfunction, altered growth
and development and inhibition of the immune system,
among other conditions (Ader 2001; Dhabhar 2014; Kiecolt-
Glaser et al. 2002; Sapolsky 1994).

The concentration of immune cells may be affected by
stress levels (Segerstrom and Miller 2004), studies having
shown an increase in the concentration of several immune
parameters after acute stress (Paszynska et al. 2016) and a
decrease following long-term periods of stress (De Andrés-
García et al. 2012). In relation to this, negative mood, which
tends to alter cortisol levels, has been associated with a certain
degree of immunosuppression. Conversely, psychological
well-being has been linked to higher immunocompetence
(Barak 2006; Brod et al. 2014). It seems therefore that there
is a close relationship between emotional states and the health
status of an individual, and that this relationship is mediated
by biological stress response and immune system functioning
(Lasselin et al. 2016).

A reliable and widely used marker for assessing immune
function is immunoglobulin A (IgA), which is the most abun-
dant class of antibody in mucous membranes such as those of
the gastrointestinal and respiratory tracts (Bosch et al. 2002;
Romero-Martínez et al. 2014, 2016). In fact, low levels of IgA
have been associated with a high incidence of and susceptibil-
ity to infectious diseases such as upper respiratory tract and
gastrointestinal infections in particular (Kalha and Sellin
2004; Rein et al. 1995). In relation to this, a higher

concentration of cortisol was associated with a lower concen-
tration of IgAwhile high cortisol and low IgA levels together
were related to a higher incidence of respiratory and gastroin-
testinal infections (Watamura et al. 2010).

According to Creswell and Lindsay (2014), the skills
learned in MBIs help cushion the impact of stressful situa-
tions, providing better regulation of the HPA axis and reduc-
ing levels of cortisol, which ultimately would help lessen the
negative effects of stress on health. Specifically, several stud-
ies have found a decrease in salivary cortisol levels associated
with MBIs in different populations (Sanada et al. 2016), in-
cluding healthy young adults (Regehr et al. 2013), patients
with cancer (Lengacher et al. 2013) and caregivers of people
with autism spectrum disorder (Ruiz-Robledillo et al. 2015).
Nevertheless, the evidence is not conclusive (O'Leary et al.
2015), some studies having found that mindfulness does not
influence cortisol levels (e.g., Malarkey et al. 2013). Likewise,
the beneficial effects of mindfulness on psychological well-
being and mood (e.g., Bellosta-Batalla et al. 2016; Ruiz-
Robledillo et al. 2015) could indirectly affect the health status
of the individual, since increasing positive emotions has been
associated with improved immune system functioning (Brod
et al. 2014). In line with this, some authors have reported an
increase in immune function following the implementation of
MBIs in the general population (Davidson et al. 2003) and in
patients with cancer (Lengacher et al. 2013; Witek-Janusek
et al. 2008), although other studies have not found any signif-
icant effects (Hayney et al. 2014). These studies have used
immune function markers including T lymphocytes, natural
killers (NK) and cytokines. To date, however, mindfulness has
not been shown to have an effect on IgA, the studies that have
evaluated this marker finding no significant differences (Black
and Slavich 2016).

The analysis of biological variables related to stress and the
functioning of the immune system have come to be considered
crucial for comprehensive assessment of an individual’s
health, based not only on subjective perception but also on
levels of a number of biomarkers indicative of health status. In
relation to this, it has been observed that MBIs have a positive
influence on self-reported health (e.g., Khoury et al. 2015), but
that further research is necessary concerning its effects on
biological variables related to health (Black and Slavich
2016; Ngô 2013; O'Leary et al. 2015).

The aim of this study was to analyse the effects of a mind-
fulness and self-compassion-based intervention on self-
reported health (both somatic symptoms and general health),
levels of salivary cortisol (Csal) and IgA (sIgA) (noninvasive
measures of stress and immune response, respectively) and
mood state. Based on previous research analysing the effect
of mindfulness programmes (Khoury et al. 2015; Ruiz-
Robledillo et al. 2015; Sanada et al. 2016), we expected to
find a decrease in somatic symptoms, an improvement in gen-
eral health perception and a decrease in Csal levels after the
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intervention programme. Moreover, due to the inverse rela-
tionship between Csal and sIgA (Watamura et al. 2010) and
the beneficial effects of mindfulness on immune function and
mood (Davidson et al. 2003; Lengacher et al. 2013), we ex-
pected to find an increase in sIgA levels and an improvement
in participants’mood after completion of the mindfulness pro-
gramme. An additional aim was to assess the relationship
between improvements in mood, Csal levels and self-
reported health of participants. Based on the model of
Creswell and Lindsay (2014) of mindfulness-based health ef-
fects, we expected to find that decreases in anxiety, negative
mood and Csal levels would predict improvements in self-
perceived health.

Method

Participants

The study sample consists of 31 individuals, 28 women
(90.3%) and 3 men (9.7%), who took part in a mindfulness
and self-compassion-based intervention focused on effective
stress management (described below). Participants were aged
between 20 and 69 years, with a mean of 45.71 ± 11.50 years
old. The mean body mass index (BMI) was 22.96 ± 3.21 kg/
m2. A third of the women (32.14%) were in menopause.
Overall, 71.0% of the participants were married or cohabiting,
22.6% single, 3.2% divorced and 3.2% widowed. In addition,
87.1% had completed higher education and 9.7% had obtain-
ed a doctoral degree, while the others (just 3.2%) had only
completed compulsory secondary education. Regarding occu-
pation, 80.6% were working and 19.4% were unemployed.
Finally, 19.4% were smokers, consuming an average of
15.42 ± 8.13 cigarettes a day.

Procedure

The mindfulness and self-compassion-based intervention was
conducted at the BCentro de Psicología Psyke^ (Valencia,
Spain). This private centre offers a range of training
programmes in mindfulness and self-compassion for the gen-
eral population of Valencia. The mindfulness programme was
conducted by an experienced MBSR instructor with extensive
experience in a wide range of areas including mindfulness and
compassion.

Before inclusion in the study, all participants attending the
intervention were informed about this study, its objectives and
methods. They also were informed about the fact that they
would be asked to provide saliva samples for hormonal anal-
ysis and to complete several psychological questionnaires.
Only those who voluntary agreed to participate and gave in-
formed consent were included in the study. The study was

approved by the University of Valencia Ethics Committee
and performed in accordance with the Declaration of Helsinki.

The intervention programme was structured in eight 2-hour
weekly sessions. The content was based on MBSR (Kabat-
Zinn 1990) and compassion-focused therapy (CFT, Gilbert
2010). The participants were spread across four groups of
around 12 people, including those who decided not to partic-
ipate in the research; hence, data were collected from four
implementations of the intervention programme correspond-
ing to these four groups. Table 1 shows the main contents of
the programme and exercises and meditation performed dur-
ing the week.

Participants were instructed to abstain from eating or
brushing their teeth, as well as consuming caffeine, alcohol
or any drugs and doing exercise for 2 hours before arriving at
the BCentro de Psicología Psyke^. Before the mindfulness
session, two saliva samples were taken for evaluating Csal
and sIgA levels and two questionnaires were completed for
assessing psychological states (Spanish version of the State-
Trait Anxiety Inventory [STAI-S] and Profile of Mood States
[POMS], see below). Immediately after the session, two addi-
tional saliva samples were collected and a second psycholog-
ical state assessment was performed. This procedure was ap-
plied for the first (session 1) and the last session (session 8) of
the mindfulness intervention program.

Finally, 1 week before the intervention programme, self-
reported health questionnaires (revised Spanish version of the
Somatic Symptoms Scale [ESS-R] and the Spanish version of
the General Health Questionnaire [GHQ-28], see below)
were administered. Participants then attended the mindfulness
programme. After the programme, the self-reported health as-
sessment was repeated (1 week after the end of the interven-
tion), assessing the same health variables as prior to the
intervention.

Measures

Self-Reported Health The ESS-R (Sandín and Chorot 1995)
was used to assess somatic symptoms. It contains 80 items
ranked on a 5-point Likert scale, with 0 being BNever in the
past year^ and 4 BMore than once a month^. The frequency of
somatic symptoms is evaluated for specific systems with sub-
scales including: Immunological, Cardiovascular, Respiratory,
Gastrointestinal, Neurosensory, Muscular, Dermatological and
Genital-urinary. The total score is obtained by summing all
subscale scores. Cronbach’s α varies from .79 to .84 for the
different subscales.

The perception of general health was assessed with the
GHQ-28 (Goldberg and Hillier 1979; Lobo et al. 1986).
This questionnaire is composed of 28 items with four response
options that vary depending on the question and ordered from
lowest to highest severity. The perception of general health is
evaluated through the subscales of Somatic Symptoms,
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Anxiety and Insomnia, Social Dysfunction and Severe
Depression. The total score is obtained by summing all sub-
scale scores. Cronbach’s α is greater than .92 for all subscales.

IgA and Cortisol Levels in Saliva The levels of IgA and
cortisol in saliva were determined by collecting saliva samples
from participants using Salivettes (Sarstedt, Rommersdolf,
Germany). Saliva samples were frozen at − 20 °C immediately
after arriving at the laboratory and they were kept in this state
until theywere sent to an external laboratory for analysis. sIgA
levels were measured by nephelometry (BN-II), using the re-
agent OSAR15 anti-IgA (Dade Behring), with a sensitivity of
0.2 mg/dL. Csal levels were measured by radioimmunoassay,
using Cortisol Ria-CT (DiaSource), with a sensitivity of
1.0 nmol/L. All samples were analysed in duplicate in the
same assay, and mean values obtained for each participant.
sIgA levels are expressed in mg/dL and Csal levels in nmol/L.

Mood State State anxiety was assessed through the STAI-S
(Seisdedos 1982; Spielberger et al. 1970). This inventory con-
sists of 20 items that are rated on a 4-point Likert scale, where
0 corresponds to BNot at all^ and 3 to BVery much so^. It
evaluates State Anxiety, understood as subjective feelings of
tension and apprehension as well as hyperactivity of the auto-
nomic nervous system, and has a Cronbach’s α of .62.

Negative mood was evaluated through the shortened ver-
sion of the POMS (Fuentes et al. 1995; McNair et al. 1971).
This version consists of 29 items that are rated on a 5-point
Likert scale, where 0 is BNot at all^ and 4 BVery much^. Mood
is evaluated through the depression, vigor, anger, stress and
fatigue subscales. The total score is obtained by summing the
depression, anger, fatigue and stress scores, subtracting the

score in vigor and adding a constant of 100. The Cronbach’s
α is greater than .80 in all subscales.

Data Analyses

First, the Shapiro-Wilk test was performed to determine
whether the evaluated variables fitted a normal distribution,
and it was observed that some variables did not meet the
assumption of normality (p < .05); therefore, we carried out
nonparametric tests for statistical analysis of the results.

Regarding biological variables (Csal and sIgA) and state
variables (STAI-S and POMS), the Friedman test was per-
formed to determine whether there were significant differences
between the times evaluated: before and after the first and last
sessions of the intervention. Then, post hoc tests were conduct-
ed for variables in which significant results were obtained. For
this, the Wilcoxon signed-rank test was used to compare scores
before and after the first session (S1Pre-S1Post) and the last
session (S8Pre-S8Post) of the intervention (effects of the ses-
sions) and the pre-session scores (S1Pre-S8Pre) and post-
session scores (S1Post-S8Post) at the start and end of the inter-
vention (effects of the intervention). For the interpretation of the
results, Bonferroni adjustment for multiple comparisons was
performed, setting the significance level at .012, given the four
comparisons made for each of the variables assessed.
Regarding the self-reported health variables (ESS-R and
GHQ-28), the Wilcoxon signed-rank test was used to compare
the scores of the participants before and after the intervention.

Finally, two linear regression models were constructed,
using the difference between mean change scores for the gen-
eral health perception (GHQ-28) as the dependent variable,
and the difference between means in anxiety and stress

Table 1 Mindfulness and self-
compassion-based intervention
applied

Content Weekly exercises

Session 1 Introduction to mindfulness

Formal and informal practice

Mindfulness activity

Breathing meditation

Session 2 Basic attitudes

Knowing what we are thinking

Body awareness

Body scan meditation

Session 3 Automatic pilot

Mind observation

Mindscape

Soundscape meditation

Session 4 Thoughts

Stress reactivity

Expanding one’s focus of attention

Sitting meditation

Session 5 Acceptance

Choosing our responses

Awareness of pleasant moments

Walking meditation

Session 6 Emotions

Naming our emotions

Awareness of unpleasant moments

Soften-soothe-allow meditation

Session 7 Beliefs and perceptions

Self-compassion

Meditation to let go difficult emotions

Loving-kindness meditation

Session 8 Conscious care for oneself

Values as a guide

Self-compassion and self-care

Mountain meditation
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(STAI-S and Csal) and the negative mood (POMS), respec-
tively, as independent variables. The difference between
means in the mood (STAI-S and POMS) and Csal levels
was obtained using the mean values of these variables in each
of the sessions, calculated from the pre- and post-scores.

Statistical analyses were performed using IBM SPSS
(Version 21.0; IBM SPSS), and p ≤ .05 was considered sig-
nificant. Average values are expressed as mean ± standard
deviation.

Results

Intervention Effects on Health

Regarding the somatic symptoms, significant decreases were
observed in the general score of the ESS-R (Z = − 2.942;
p < .01) and scores in Immunological (Z = − 3.066; p < .01),
Gastrointestinal (Z = − 2.585; p < .01), Neurosensory
(Z = − 2.058; p < .05), Muscular (Z = − 2.142; p < .05) and
Dermatological (Z = − 1.984; p < .05) subscales. In the other
subscales, no significant differences were observed (p > .05).

In relation to general health perception, a significant decrease
was observed in the overall GHQ-28 score (Z = − 3.611;
p < .01), as well as in all its subscales: Somatic Symptoms
(Z = − 2.997; p < .01), Anxiety and Insomnia (Z = − 3.317;
p < .01), Social Dysfunction (Z = − 3.519; p < .01) and Severe
Depression (Z = − 2.540; p < .05).

Table 2 lists the scores of participants in the ESS-R and the
GHQ-28 before and after the intervention.

Regarding sIgA levels, significant differenceswere observed
between the different time points assessed [χ2(3) = 13.422;
p = .004]. Concerning the effect of the sessions, although the
increase in sIgA levels over session 1 (first session) of the
intervention was non-significant, we found a significant in-
crease in sIgA over session 8 (last session) of the intervention
(Z = 3.292; p = .001). Regarding effects of the intervention, no
significant differences were observed between the level of sIgA
at the start and end of the intervention (p > .12). Figure 1 shows
sIgA levels before and after the first and last sessions of the
intervention.

Regarding the levels of Csal, significant differences were
observed between the different time points evaluated over the
course of the intervention [χ2(3) = 39.233; p = .000].
Concerning the effect of the sessions, post hoc analysis indi-
cated the existence of a significant decrease in Csal over the
first (Z = − 4.022; p < .012) and over the last session of the
intervention (Z = − 4.330; p < .012). Regarding effects of the
intervention, no significant differences were observed be-
tween the level of Csal at the start and end of the intervention
(p > .12). Figure 2 illustrates Csal levels before and after the
first and last sessions of the intervention.

Intervention Effects over Mood State

In relation to state anxiety, significant differences in STAI-S
scores were observed between the different time points assessed
[χ2(3) = 37.839; p = .000]. Concerning the effect of the ses-
sions, post hoc analysis indicated the existence of a significant
decrease in STAI-S score after the first (Z = − 4.088; p < .012)
and the last session of the intervention (Z = − 4.178; p < .012).
Regarding effects of the intervention, decreases were observed
after the intervention in pre- (Z = − 2.407; p = .016) and post-
(Z = − 2.325; p = .020) session STAI-S scores.

With regard to negative mood, significant differences were
observed between the different time points assessed in the
POMS overall score [χ2(3) = 40.440; p = .000], as well as in

Table 2 Self-reported health before and after the intervention

Pre Post

Somatic symptoms

Immunological** 10.03 ± 5.26 6.77 ± 5.09

Cardiovascular 5.87 ± 4.42 4.33 ± 3.96

Respiratory 8.97 ± 6.83 7.33 ± 6.93

Gastrointestinal** 12.39 ± 7.95 9.13 ± 6.41

Neurosensory* 9.52 ± 6.47 7.20 ± 6.01

Muscular* 14.77 ± 7.34 11.83 ± 7.45

Dermatological* 9.97 ± 6.99 7.40 ± 6.10

Genital-urinary 6.16 ± 5.95 5.43 ± 6.29

ESS-R** 77.68 ± 36.62 58.68 ± 36.90

General health perception

Somatic symptoms** 6.94 ± 3.95 4.71 ± 3.63

Anxiety and insomnia** 8.68 ± 5.04 5.39 ± 4.62

Social dysfunction** 8.74 ± 3.35 5.65 ± 3.38

Severe depression* 2.26 ± 2.59 .87 ± 1.31

GHQ-28** 26.61 ± 11.90 16.61 ± 10.76

*p < .05; **p < .01

*p < .012
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Fig. 1 Salivary IgA levels before and after the first and the last session of
the intervention
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all its subscales: depression [χ2(3) = 23.561; p = .000], vigor
[χ2(3) = 15.515; p = .001], anger [χ2(3) = 16.112; p = .001],
fatigue [χ2(3) = 10.040; p = .018] and tension [χ2(3) = 37.941;
p = .000]. Concerning the effect of the sessions, post hoc
analysis indicated the existence of significant decreases in
the overall POMS score (Z = − 3.854; p < .012) and in scores
for the subscales of depression (Z = − 3.559; p < .012), anger
(Z = − 2.683; p < .012), fatigue (Z = − 2.715; p < .012) and
tension (Z = − 3.764; p < .012) over the first intervention
session. Likewise, a significant decrease was observed in the
overall POMS score (Z = − 4.395; p < .012) and the depres-
sion (Z = − 2.946; p < .012), anger (Z = − 3.088; p < .012),
fatigue (Z = − 3.427; p < .012) and tension (Z = − 4.292;
p < .012) subscale scores over the last intervention session.
Regarding effects of the intervention, post hoc analysis indi-
cated the existence of a significant decrease in the overall
POMS score (Z = − 2.836; p < .012) and tension
(Z = − 2.751; p < .05) comparing scores before the first and
last sessions, as well as a significant decrease in the overall
POMS score (Z = − 3.192; p < .05) and a significant increase
in vigor (Z = 3.155; p < .05) comparing scores after these
sessions.

Table 3 lists the scores of participants in the STAI-S and the
POMS at the start and end of the intervention.

Psychological State and Csal Levels as Predictors
of Self-Reported Health

Table 4 shows that changes experienced in general health
perception assessed with the GHQ-28 can be predicted by
changes in both anxiety and Csal levels (explaining a total
of 37.8% of the variance [F(2, 28) = 10.103; p = .000]) as
well as changes in negativemood (explaining the 32.7% of the
variance [F(2, 28) = 15.571; p = .000]) .

Discussion

According to the results, training in mindfulness and self-
compassion appears to be effective in enhancing self-
reported health, reducing stress (low Csal levels) and improv-
ing immune system functioning (high sIgA) and mood state.
Moreover, decreased anxiety, negative mood and Csal levels
explained improvements in self-reported health after the
mindfulness and self-compassion-based intervention.

Concerning self-reported health, we observed lower levels
of somatic symptoms and improved general health perception.
In line with this, reduced Csal levels after the first and last
session and increased levels of sIgA after the last session of
the intervention indicate a beneficial effect of the sessions on
these biological variables. Nevertheless, levels of Csal and sIgA
before and after the sessions do not vary significantly over the
intervention, that is, no intervention effect is observed on these
levels. In addition, improvements in health and decreases in
anxiety and negative mood were found in self-reports after
the different sessions (effect of the session) and after the inter-
vention (intervention effect). Finally, the fact that the improve-
ment in the perception of overall health once the intervention

*p < .012
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Fig. 2 Salivary cortisol levels before and after the first and the last
session of the intervention

Table 3 Anxiety and mood state
at the start and end of the
intervention

Session 1 Session 8

PRE POST PRE POST

Anxiety

STAI-S 23.23 ± 11.33 14.23 ± 6.64 18.00 ± 10.91 11.96 ± 9.34

Mood state

Depression 3.71 ± 4.52 1.58 ± 2.67 2.32 ± 3.78 1.32 ± 2.77

Anger 3.65 ± 5.50 1.29 ± 2.87 2.23 ± 4.14 1.03 ± 3.14

Fatigue 5.10 ± 5.03 3.32 ± 3.26 4.29 ± 4.19 2.55 ± 3.57

Tension 8.77 ± 5.73 4.16 ± 3.47 6.29 ± 5.04 3.23 ± 3.12

Vigor 10.84 ± 5.90 11.00 ± 5.16 13.48 ± 4.74 14.55 ± 4.05

POMS 110.38 ± 18.71 99.35 ± 11.97 101.65 ± 17.78 93.58 ± 13.79
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had been completed can be explained by the decreases in anx-
iety, negative mood and Csal levels over the intervention is in
line with the model of Creswell and Lindsay (2014) concerning
the influence of mindfulness on stress and health.

These results are consistent with observations in previous
studies (Lengacher et al. 2013; Sanada et al. 2016), providing
further empirical evidence of the beneficial influence of mind-
fulness on Csal and sIgA, biological variables closely related to
health, which have not been studied enough in terms of their
relationships with mindfulness (Black and Slavich 2016;
O'Leary et al. 2015). Although an increase in sIgA was ob-
served from pre- to post-session at both measurement points
(sessions 1 and 8), the difference was only significant for the
last session. These increases in sIgA after a single session
might be attributable to the decreases in Csal levels over these
sessions, which may be indicative of reductions in stress. It
may therefore be appropriate to use this indicator, along with
other biomarkers, such as Csal, for evaluating the effectiveness
of MBIs in improving the functioning of the immune system,
particularly because it is collected by a noninvasive process
that is straightforward and does not interfere in an intervention,
as would, for example, a blood draw. Finally, these results
extend those obtained in previous studies using self-reports
(Khoury et al. 2015), in that they offer an assessment of par-
ticipants’ health status from a biological perspective.

Mindfulness practice helps to develop a state of well-being
and a healthy attitude towards difficult situations in life, im-
proving our adaptation to them and favouring the establishment
of a proper balance and emotional regulation (Kabat-Zinn
1990, 2012; Neff 2011). Promoting effective strategies for man-
aging stress through MBIs leads to a decrease in the reactivity
of the HPA axis to stressful stimuli and therefore cortisol levels
(Creswell and Lindsay 2014). This decrease in Csal, together
with improvements in mood, can lead to an increase in immune
function, since, as has been shown, positive mood and psycho-
logical well-being are related to increased immunocompetence,
just as high levels of stress can lead to a state of immunosup-
pression (Brod et al. 2014; Lasselin et al. 2016). Finally, this
improvement in the functioning of the immune system would
result in an improvement in individual health (Black and

Slavich 2016), helping to reduce specific somatic symptoms
and improve general health perception.

The fact that analysis of sIgA and Csal levels showed pre-
post-session changes but no intervention effect reinforces the
idea of the need for continued practice in order to produce acute
changes in hormone and immune parameters, which in turn may
improve health status (Kabat-Zinn 2012). In relation to this, one
of the limitations of this study is that no records were kept of the
meditation carried out by participants throughout the procedure,
and in future research, it would be useful to determine whether
the frequency of formal practice is related to the beneficial effects
of the intervention on health. Moreover, there was no control
group with which to compare the results, and participants have
not been followed-up, and hence, we are unable to confirm
whether benefits are sustained in the longer term. Finally, the
majority of the sample were womenwith high level of education,
and hence, caution should be exercised in generalising the re-
sults; further, this points to the possibility that there is a greater
interest among women in attending courses of mindfulness and
self-compassion, the research having been carried out with a
group of people who voluntarily chose to participate in an inter-
vention programme that was offered to the general population.
On the other hand, this research included biological
variables that provide a comprehensive view of the ben-
eficial effects of MBIs on health and complement the
results obtained in previous studies that have used only
self-reported variables. Furthermore, there was an in-
crease in levels of sIgA associated with the intervention,
something that has not previously been found (Black
and Slavich 2016), and this opens up new avenues for
research in this field.

MBIs are effective for improving health and mood in the
general population. The inclusion of biological variables in
studies aimed at evaluating the beneficial effects of mindful-
ness for health is essential to provide a comprehensive view of
this type of intervention, complementing the subjective per-
ception of individuals with a series of objective measures re-
lated to their health. In this way, it has been found that mind-
fulness and self-compassion help to acutely decrease Csal
levels and increase sIgA. Nevertheless, further studies in dif-
ferent populations are needed to confirm this and analyse in
more detail the specific aspects of mindfulness that are in-
volved in the improvement in health status and the explanato-
ry biological mechanisms underlying this relationship. In re-
lation to this, sIgA could be used in future studies to evaluate
the beneficial effects of MBIs on the immune system, as has
been done with other biological indicators such as Csal.
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