This is the Pre-Published Version.

This version of the article has been accepted for publication, after peer review (when applicable) and is subject to Springer Nature’s AM terms of use (https://www.springernature.com/gp/open-research/
policies/accepted-manuscript-terms), but is not the Version of Record and does not reflect post-acceptance improvements, or any corrections. The Version of Record is available online at: http://
dx.doi.org/10.1007/s12671-021-01663-z.

The following publication Lo, H.H.M., Ngai, S. & Yam, K. Effects of Mindfulness-Based Stress Reduction on Health and Social Care Education: a Cohort-Controlled Study. Mindfulness 12, 2050-2058 (2021).
https://doi.org/10.1007/s12671-021-01663-z is available at https://dx.doi.org/10.1007/s12671-021-01663-z.

Effects of Mindfulness-Based Stress Reduction on Health and Social Care Education: a Cohort-Controlled Study
Preparing to enter the health and social care profession is a stressful process, as during

education and training, students must understand the complexity and difficulty of real-world
practices. When supporting others, these helping professionals often serve the most needy
and underprivileged members of society, and encounter individuals or families affected by
traumatic experiences of mental health, abuse, loss, grief, death, and different types of
vulnerability (Newell & MacNeil, 2010). Students must be prepared to work in a difficult
environment, with high caseloads, lack of resources, shift work, low wages, and the pervasive
effects of organizational constraints (Morse et al., 2012).

A review by Morse et al. (2012) suggested that between 21% and 67% of health care
professionals exhibited different levels of burnout. Burnout is a state of physical and
psychological exhaustion resulting from chronic exposure or involvement in human services
(Pines & Aronson, 1988), conceptualized as a construct with three factors: emotional
exhaustion, lacking personal accomplishment, and depersonalization (Maslach & Jackson,
1981). Emotional exhaustion refers to feelings of emotionally overextended and exhausted by
work. Lacking personal accomplishment refers to a lack of satisfaction and competence in
working with people. Finally, depersonalization refers to impersonal responses to clients,
coworkers, or work (Maslach & Jackson, 1981). In addition to burnout, health and social care
professionals may experience secondary traumatic stress and compassion fatigue (Newell &
MacNeil, 2010). In primary care settings, numerous studies and reviews have shown a
significant association between poor staff well-being and poor patient safety outcomes (Welp
& Manser, 2016). Higher burnout is also associated with increased errors (Hall et al., 2016)
and poor patient satisfaction (Salyers et al., 2017). Salyers et al. (2015) found that lower
levels of personal accomplishment and depersonalization were significantly associated with
lower overall quality of care, and higher emotional exhaustion and depersonalization were

significantly associated with lower work conscientiousness.



Most postgraduate students in health and social care education work in human
services or related areas. During their studies, practicums or field placements will be
organized as part of the training of these professionals (e.g., Holden et al., 2011; Thompson
and Moffett, 2010). Inexperience, inadequate supervision, conflicting roles, and contextual
demands can be additional challenges contributing to student distress (Giddings et al., 2007;
Le Maistre & Par¢, 2004; Lloyd et al., 2002).

Mindfulness is a process of regulating attention to bring qualities of non-elaborative
awareness to current experience and relating to one’s experience with curiosity, experiential
openness, and acceptance (Bishop et al., 2004). Two well-established mindfulness-based
program (MBP) protocols—mindfulness-based stress reduction (MBSR) and mindfulness-
based cognitive therapy (MBCT)—teach people to direct their attention nonjudgmentally to
their body, feelings, and thoughts in the present moment in an eight-week duration (Kabat-
Zinn, 1990; Segal et al., 2002). Meta-analyses have demonstrated that MBSR and MBCT can
effectively relieve emotional symptoms and improve overall functioning in people with
physical and mental health issues (Gu et al., 2015; Khoury et al., 2013). Evidence-based
MBP has been widely applied in clinical populations, such as adults with depression, anxiety
disorder, eating disorders, chronic health conditions, children, adolescents, and the elderly
with different types of mental health issues, couples with relationship problems or even
intimate partner violence.

Mindfulness practice has been recommended as part of health and social care
education and training because of its potential benefits in fostering clinical skills and
attitudes, increasing self-care, and reducing the effect of stress in education and occupation
(Gockel, 2010). Two recent systematic reviews have supported the feasibility of MBP for
university students, with mixed results. Daya and Hearn (2018) reviewed 12 studies of MBP

with medical students and found that four out of seven studies reported significant



improvement in symptoms of stress and five out of nine reported improvement in symptoms
of depression. Three studies used burnout as the outcome measure and only one of them
reported significant improvement (Gameau et al., 2013). O’Driscoll et al. (2017) reviewed
nine studies of MBP with health and social care undergraduate students, including studies
based on MBSR or MBCT programs with a control-group design only. Only four studies
reported a significant reduction in symptoms of stress and/or depression.

Moreover, these studies had certain limitations. First, the structure of the MBP varied
across studies, most of them modified the intervention according to their university
curriculum, and many either had shorter classes of 1.5 hours or condensed the program into
six weeks or less. Therefore, it is unclear whether their non-significant results can be
attributed to the low intensity of the interventions. Second, the studies based on health and
social care students often had a small sample size. The selected studies with a larger sample
size (e.g., de Vibe et al., 2013; Rosenzweig et al., 2003) were based on medical students or a
mix of medical and psychology students. Among the studies that were included in these two
reviews, we found only two studies based on a standard MBSR intervention with health care
students. Barbosa et al. (2013) studied the effects of MBSR on 13 health care students
compared with 15 students as a control group and found significant improvements in anxiety
and empathy. Song and Lindquist (2015) studied 44 nursing students and randomly assigned
them to the MBSR or a waitlist control group. They found significant reductions in
depression, anxiety, and stress, and an increase in mindfulness. However, the generalizability
of these studies may be limited by their small sample sizes. Finally, many studies of health
and social care students have investigated the positive outcomes of helping qualities, such as
work engagement and empathy. In the study by Barbosa et al. (2013), there was a significant
improvement in empathy in the MBSR group compared with the control group, but no

statistical difference was observed in the three subscales of burnout.



The aim of this study was to investigate the effectiveness of an 8-week MBSR
program in reducing stress, physical distress, and burnout in health and social care students.
We also examined whether the program had positive effects on their work engagement and
empathy. We expected students in the intervention group to show a reduction in their stress,
physical distress, and burnout and improvements in their work engagement and empathy,

compared with students in the control group.

Method
Participants
This study was based on purposive sampling. Students from three postgraduate programs in
social work, family therapy, or counseling at a Hong Kong university who enrolled in a
mindfulness elective course were invited to participate in the study. They would join the
intervention group involving an MBSR program as part of the curriculum. A matched
control group were recruited from other elective courses of the mentioned three programs and
from the same cohorts. Instructors introduced the purpose of the study during the first lecture
of these courses and invited students to participate in the study on volunteer basis. One
hundred and twenty-four students were recruited and participated in the study. Sixty-four of
them_joined the MBSR group and sixty of them were recruited as control group participants.
All of them gave their written consent and returned the questionnaire within the timeline. The
majority were females (75.81%). Almost half of the students were aged 21 to 30 (54.84%),
and the rest belonged to the 31-40 (35.48%), 41-50 (6.45%), 51-60 (2.42%), and over 60
(0.81%) age groups. Almost half of them were enrolled in the social work program (48.39%),
and the rest were enrolled in the family therapy program (36.29%) and the counseling
program (15.32%). The majority were employed as social workers, administrative staff in

Non-Government Organizations, counselors and other helping professionals, and in other



full-time positions (85.48%) and the rest were full-time students without employment
(14.52%).

Procedures

This was a non-randomized, cohort-controlled study, conducted between 2017 and 2019. The
participants were recruited from three cohorts. During the first mindfulness elective course,
the first author gave a 45-minute introduction to the MBSR program and the study
procedures. Three authors introduced the purpose of the study in other courses of the
programs and invited around 200 students to participate in the study and finally sixty students
joined the study on voluntary basis. There was no additional incentive to participate in the
study.

Students from the intervention group would receive an envelope contained the
information of the study, consent form, and the questionnaire after the course orientation of
the first lecture. They collected another envelope for the post-test questionnaire at the end of
last lecture. Those from control group would collect the information sheet, consent form, and
questionnaires through student email account after they indicated their interest to participate
in the study. All students were requested to send their questionnaires back to the research
assistant in two weeks after receiving the questionnaires. All demographic and pretest
measures were collected during the first week of the academic term (Time 0), and all post-test
measures were collected again at the end of the semester (Time 1). The first author taught the
mindfulness elective and the three authors taught other elective courses from the control
group. All courses were taught on face-to-face basis. This study was approved by the authors’
University Research Ethics Committee (HSEARS20170224009).

Intervention. The MBSR program in this study consisted of eight classes, meeting 2.5 hours
per week. The program was developed by Jon Kabat-Zinn and colleagues at the University of

Massachusetts (Kabat-Zinn, 1990). The study followed the MBSR curriculum guide



developed in 2017 (Santorelli et al., 2017). MBSR includes both experiential and didactic
elements that focus on training in mindfulness-based meditative practices. The experiential
elements involve sitting meditation (concentration of attention to the sensations of breathing
while remaining open to other sensory events and to bodily sensations, thoughts, and
emotions), body scan (a progressive movement of attention through the body from toe to
head), mindful stretching (stretches and postures designed to enhance mindful body
awareness), loving-kindness meditation (practices of compassion toward the self and others),
and informal mindfulness practices (experiential practices bringing mindfulness into daily
life, such as mindful eating and mindful walking). The didactic elements include inquiries
with the participants, to reveal and bring automated patterns of thoughts and feelings into
conscious awareness. Home practice was strongly emphasized during the course. The
instructor provided 40-minute standard version and 20-minute brief version audio files as
guidance and encouraged students to practice between classes on regular basis. Students were
not required to submit weekly log, but a course assignment was included to review their
personal practice and learning during the eight weeks. The 7-hour day retreat was an optional
additional learning activity for students, as it took place outside of the regular study hours of
the course curriculum. Students could sign up and joined the retreat on a voluntary basis.

The MBSR instructor (the first author) received professional training from the Center
for Mindfulness in Massachusetts, United States, and has taught MBSR/MBCT for 13 years.
He followed the content and format of the MBSR curriculum guide and received clinical
supervision recognized by the Center for Mindfulness. For each of the three MBSR courses
in this study, two clinical supervision sessions were organized to discuss practice issues in the
teaching process. Video recordings were prepared during supervision to ensure program
fidelity.

Measures



Stress. The Perceived Stress Scale (PSS; Cohen & Williamson, 1988; Ng, 2013) is a 10-item
questionnaire rated on a 5-point Likert scale (1 representing never and 5 representing always)
designed to assess the extent to which life situations are considered stressful. Sum of the
items were calculated for two subscales include perceived helplessness and perceived
efficacy and the total score (Roberti et al., 2006). In this study, internal consistency was
acceptable for the total score (Cronbach’s a. = 0.71) and the subscales (perceived
helplessness: o = 0.83; perceived efficacy: o = 0.79).

Burnout. The Maslach Burnout Inventory (MBI; Maslach & Jackson, 1981; Tang, 1998) is a
19-item questionnaire rated on a 5-point Likert scale designed to assess the frequency of
symptoms of burnout in three domains: emotional exhaustion, depersonalization, and lack of
personal accomplishment. A score of 0 represent very frequent and a score of 5 represents
very infrequent. Sum of the items were calculated for three subscales and the total score. Its
internal consistency in this study was good for the total score (o = 0.80) and the subscales
(emotional exhaustion: a = 0.84; depersonalization: a = 0.93; lack of personal
accomplishment: o = 0.84).

Work engagement. The short version of the Utrecht Work Engagement Scale (UWES; Fong
& Ng, 2012; Schaufeli et al., 2006) is a 9-item questionnaire rated on a 7-point Likert scale
designed to assess the extent of work engagement in three domains: vigor, dedication, and
absorption. A score of 0 represents never and a score of 6 represents always or every day.
Sum of the items were calculated for three subscales and the total score. Its internal
consistency in this study was acceptable for the total score (oo =0.91) and the subscales
(vigor: a = 0.78; dedication: a = 0.86; absorption: a.=0.73),

Physical distress. The physical distress subscale of the Body-Mind-Spirit Well-Being
Inventory (BMSWBI; Ng et al., 2005) is a 14-item questionnaire rated on an 11-point Likert

scale designed to assess symptoms of physical distress, such as headache, chest pain, and



fatigue. A score of 0 represents no distress and a score of 10 represents in extreme distress.
Scores of the 14 items were added to calculate the score for physical distress. Its internal
consistency in this study was good (o = 0.88).
Empathy. The empathy subscale of the Interpersonal Reactivity Index (IRI; Davis, 1980; Siu
& Shek, 2005) is a 12-item questionnaire on a 5-point Likert scale designed to assess
sensitivity to the experiences of others. A score of 0 represents low level of empathy and a
score of 4 represents high level of empathy. Scores of the 12 items were added to calculate
the score for empathy. Its internal consistency in this study was acceptable (o = 0.68).
Home practice and participation in the day retreat. For this post-test questionnaire, we
invited the participants in the MBSR group to report the average time (in minutes) per week
spent in home practice during the 8-week program and to indicate whether they had attended
the day retreat.
Data analyses
Chi-square tests were conducted to analyze between-group differences in demographic
variables at baseline. The intervention effect was evaluated by comparing the intervention
(MBSR) and control groups (students from the same cohort). To test the hypotheses, 2 x 2
ANOVAs were performed, using the pretest and post-test scores as the within-group factor
and the group variable (MBSR vs. control) as the between-group factor. All analyses
followed the intention-to-treat approach. Missing values were handled with multiple
imputation procedure (Sterne et al., 2009). All results were considered significant at p < .05.
In the case of significant results, the effect sizes were calculated. Cohen (1988) suggested that
a d value of 0.2 should be considered a small effect size, 0.5 a medium effect size, and 0.8 a
large effect size.

The effects of the intensity of mindfulness practice, measured by the students’ self-

reported home practice and participation in the day retreat, and demographic variables (sex



and age), were analyzed after controlling their perceived stress, burnout, work engagement,
physical distress, and empathy at Time 0, using linear regression analyses. All data analyses

were performed with SPSS 23.0.

Results
We conducted intention-to-treat (ITT) analyses on data from all participants (Gupta, 2011).
The chi-square test results showed that the students in the intervention and control groups did
not differ significantly on any of the demographic measures at baseline (all p > 0.05, see
Table 1).

To examine the effects of MBSR on the outcome variables, 2 x 2 ANOVAs were
conducted. The group x time interactions were significant for PSS Perceived Efficacy (F' =
5.72, p <0.05, d = -0.24) and BMSWBI Physical Distress (/= 5.61, p <0.05, d =0.30). The
group X time interactions were also significant for MBI Total Score (F =8.06, p <0.01,d =
0.28) and two of the subscales, Emotional Exhaustion (F'=6.71, p <0.05,d=0.31) and
Depersonalization of Client (F'=5.87 , p <0.05, d =0.16), and UWES Vigor (F =4.00, p <
0.05, d = -0.20). The results indicated that the participants in the intervention group had
greater improvements than those in the control group for these variables (Table 2).

Although the MBSR group showed positive changes in perceived helplessness,
dedication, and absorption in work engagement and empathy in the expected direction, the
group X time effects were not significant for PSS Total Score, PSS Perceived Helplessness,
MBI Lack of Personal Accomplishment, UWES Total Score, UWES Dedication, UWES
Absorption, and IRI Empathy (all p > .05).

Students from MBSR group reported spending 151 minutes per week (SD: 112
minutes) for home practice. 60.9% (39 out of 64) of the students in MBSR group joined the

day retreat. For burnout, we found a significant effect of sex (5 = .32, p =.029) and females



was more likely to have a higher MBI score at Time 1, using linear regression analyses. For
other outcomes, no significant predictor was identified_(all p > .05). Time spent in home
practice and participation of day retreat were not significant predictor of all outcomes (p

> .05).

Discussion
Supporting our hypotheses, this study found that the MBSR program was associated with
improvements in perceived efficacy; physical distress; burnout, in particular emotional
exhaustion and depersonalization; and vigor, a subscale of work engagement, among health
and social care students compared with the cohort controls. Although all effects can be
considered small, the superior effect of MBSR compared with the active control suggests that
MBSR or similar programs should be promoted for health care and social care education
programs.

This study confirmed previous results in the literature on the benefits of MBP on self-
efficacy, a subscale of perceived stress (Hou et al., 2014). Although a recent study reported a
non-significant correlation of self-efficacy and mindfulness (Lo, 2021), mindfulness practice
may promote a non-judgmental attitude in cognitive processing that can facilitate emotion
regulation, and reduce stress resulting from challenges. Mindfulness promotes an
understanding of the transient nature of thoughts, emotions, or external circumstances, which
in turn can lead to a sense of competence and autonomy (Brown & Ryan, 2003) or perceived
self-control (Luberto et al., 2011). The non-significant effect of MBSR on overall perceived
stress and perceived helplessness was slightly unexpected. We compared this result with
previous studies and found that MBP led to a reduction in perceived stress (PSS) in only one
study (Phang et al., 2015). Other studies either adopted a different stress scale (Shapiro et al.,

1998) or did not report significant result (Hou et al., 2014). In addition, Ng’s (2013) Chinese
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PSS validation study found a weak inter-factor correlation between two subscales, perceived
helplessness and self-efficacy, so future research should replicate this study using other stress
outcome measures.

About 85% of the participants worked full-time, and 60% were working in human
service organizations and studying part-time during the study. MBSR significantly reduced
their symptoms of burnout, especially for emotional exhaustion and depersonalization of
clients. While some systematic reviews have supported the effectiveness of MBP in reducing
job burnout (e.g., Luken & Sammons, 2016), another review by Daya and Hearn (2018)
found that few studies explored the effects of MBP on burnout in medical students and two
studies with large sample sizes reported no significant effect on the medical student
population (de Vibe et al., 2013; Rosenzweig et al., 2003). There are two possible
explanations for these contradictory results. First, medical students and health and social care
students have different education and training needs. Indeed, the nature of the work and the
training module in health and social care education involves more complex interpersonal
dynamics and individual and family traumatic experiences, for which mindfulness training
may be particularly useful in regulating stress and reducing the risk of burnout. Second,
students enrolled in compulsory MBP are likely to experience psychological barriers and
have poor home practice compliance (Wong, 2016). Many health and social care students
intend to apply the mindfulness skills in future professional practice and they also believe that
mindfulness training can enhance their competence in helping. Therefore, in this study, all
students enrolled in MBSR on a voluntary basis and their positive outcomes can be attributed
to their high level of motivation. Future studies should include a personal motivation variable
to verify this speculation.

Although some intervention programs have been shown to be effective in promoting

work engagement (see Knight et al., 2017), very few studies have investigated the effects of
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MBP in this area using a rigorous study design (Klatt et al., 2015). It is likely that people with
a more attentive mental attitude are less prone to distraction and show a higher level of
engagement in the tasks at hand. More indirectly, it is possible that more accepting and non-
reactive emotion regulation strategies are beneficial in the workplace and contribute to a
better balance of work and life (Malinowski & Lim, 2015). Although vigor was the only
work engagement subscale that showed a significant improvement, it has been shown to be
the component of work engagement most sensitive to the intervention effect (Knight et al.,
2017). Modification of the MBSR curriculum and integration with other employment support
interventions may be necessary if more positive effects on work engagement are expected.

The positive reduction in physical distress after MBSR adds evidence for the
effectiveness of MBP in students, as this outcome has not been identified in previous studies
with students. However, the literature has shown that MBP can have a large effect size in
terms of reducing physical distress in people with symptoms of depression and anxiety (Lo,
Ng and Chan 2015). The recent review by Crewell et al. (2019) suggested three possible
mechanisms of MBP and physical health through biological pathways (including promotion
of stress regulation and reduction of stress reactivity in the brain), psychological pathways
(including attention regulation and acceptance), and health behavior pathways (including
reduction of addictive behaviors and promotion of healthy diet, sleep, and related behaviors).

The non-significant improvement in empathy after MBSR may be due to the selected
measure, which was originally developed for general interpersonal relationships instead of
helping qualities. Future studies should use a specific measure of empathy and investigate the
effect of MBSR on empathy.

We found a significant effect of sex in burnout and females were more likely to report
higher burnout scores at post-intervention. A previous study suggested that gender effect on

burnout in helping professionals is an interaction effect of empathy and work
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accomplishment (Williams, 1989). Further studies should explore the prevention and
intervention effect with a refined study design.

Unexpectedly, we did not find an association of home practice and participation in a
day retreat with outcomes in this study. Previous reviews suggest a positive relationship in
home practice and intervention outcomes (Crane et al., 2014; Parsons et al. 2017). We
recommend further study investigate the role of home practice in health and social care
students, as their needs may be different from clinical populations. Improvement in measures
of home practice such as ecological momentary assessment, instead of relying on self-

reported measures, should be considered (Ruscio et al., 2016).

Limitations and implications for future research

We have identified five limitations in this study. First, this was a cohort-controlled study, not
a randomized controlled trial. No significant difference between the participants in the
intervention group and the control group was found at baseline, but due to the lack of
randomization, potential group differences were not controlled, which can be a confounding
variable. Second, follow-up assessments were not included to determine whether the positive
effects of the MBSR program were sustainable. It would be useful to know whether the
benefits of MBSR can last after the program. Third, the study is not based on representative
sampling. The sample size was not large, and we did not calculate power analysis before the
study. The generalizability to similar student population may be undermined. Fourth, the
outcome measure for empathy report relatively low internal consistency, with a Cronbach’s
alpha of 0.68. It is developed for measuring empathy in general interpersonal relationship.
Further study may select a scale that is specifically developed for measuring the empathy for
helping professionals. Fifth, we did not study the impact of attendance due to the incomplete

data in this aspect. Further studies may study the effect of such potential moderator. Lastly, in
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this study we rely on self-reported measures and it is likely to have method bias (Podsakoff et
al., 2012). As the study assessed multiple constructs using a common method relying on
multiple-item scales presented within the same survey, it would lead to spurious effects due
to the measurement instruments rather than to the constructs being measured. When
participants are asked to report their perceptions on several related constructs in the same
study, there is a potential method bias due to spurious correlations among the items
measuring these constructs owing to response styles, social desirability, or priming effects.
Future studies should include multiple measures other than self-reported scales to control the
method bias.

Finally, we would like to propose two other directions or strategies for future
research. First, mindfulness training is increasingly recognized as a pedagogy that can
facilitate the development of clinical knowledge and practice skills (Gockel & Deng, 2016).
Many skills supported by mindfulness training, such as attention, cognitive flexibility,
compassion, affect tolerance, or emotion regulation, should be assessed as outcomes or
mediating variables in future studies. Second, biomarkers, such as cortisol and heart rate
variability, have been used in some university student interventions and MBP studies
(Shearer et al., 2016; Zimmaro et al., 2016). Future studies should consider using biomarkers
in combination with self-reported measures to further promote the results of this area of

research.
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