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Purpose: This study seeks to understand the mediating effects of mindfulness on self-

efficacy, academic performance and ability to cope with pain. It further examines the effect

of mindfulness on the capacity to cope with pain-induced stress. Whilst there are physiolo-

gical changes which occur due to mindfulness, it is still not clearly understood how the

mechanisms behind mindfulness work or whether the role of self-efficacy is an agent of

mindfulness which may impact on performance and stress coping.

Participants and methods: A three-part study (n=92) was conducted to test the relation-

ship between mindfulness, self-efficacy and well-being factors, alongside academic perfor-

mance in university students. Part one involved data collection one month prior to an

experiment where trait scores for all factors were used to check pain and well-being

behaviors. Part two consisted of participant randomization into three intervention groups

(control, sham, mindfulness) and then an exposure to a fear induction task followed by

cognitive tasks. The third part consisted of investigating the effect of a short mindfulness

intervention on self-efficacy, pain and well-being in students.

Results: The results indicate that self-efficacy had a positive effect on well-being factors

(study 1 & 3) and in the experiment (study 2).

Conclusion: Self-efficacy influenced pain intensity and pain unpleasantness and signifi-

cantly predicted academic performance. Mindfulness had mixed results in how it influenced

self-efficacy. While it influenced well-being and lowered stress (study 1 & 2) in the long

term, the mindfulness intervention significantly decreased self-efficacy.

Keywords: self-efficacy, stress, mindfulness, short-term intervention

Introduction
Pain has been defined by the International Association for the Study of Pain1 as an

unpleasant sensory and emotional experience associated with actual or potential

tissue damage, or described in terms of such damage. Pain can divert attention from

other stimuli onto the pain-focused situation which then requires further action.2

Such action is based on the level of current pain and the intensity of pain percep-

tion. Studies have indicated that pain perception and ability to function with pain

can be influenced by perceived self-efficacy.3,4

Self-efficacy plays a major part in daily functioning, affecting decision making,

behavior and cognition. Stemming from social cognitive theory,5,6 self-efficacy

concerns the ability to self-regulate and control personal destiny.7,8 It is generally

thought to be specific in that it concerns personal evaluation of the ability to complete
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a specific task.9,10 However, it need not be restrained to

specific situations and in terms of general self-efficacy can

be broadly applied. This type of self-efficacy is central to

coping ability and wide-scale functioning as it is directly

linked to coping skills.11 Self-efficacy is a mediating factor

in a number of coping mechanisms and positive behavioral

health responses both psychologically12 and physically,

including the ability to cope with pain.4,13 Self-efficacy

has also been found to be a mediating factor in self-regula-

tion skills such as mindfulness skills14 which in turn is

correlated with satisfaction with life.15

General self-efficacy can predict effort, perseverance

and success in more than one unrelated task16 and the ability

to cope well in stressful circumstances.17 Furthermore, gen-

eralized self-efficacy is versatile with high levels of general

self-efficacy incorporating the ability to self-motivate, con-

trol emotional states, problem solve and apply positivity

and optimism in the accomplishment of relevant tasks.18

General self-efficacy also helps coping skills along with

persistence and effort in motivating conduct toward goals

and belief in the ability to reach these goals.9

A large amount of research is dedicated to finding

different ways to reduce stress and pain and both mind-

fulness-based and self-efficacy-based interventions have

had beneficial effects. Mindfulness is a broad concept

that can be conceptualized as the ability to regulate atten-

tion, whilst not attending to any detailed focus on present

experience, yet remaining accepting, open and curious of

this experience.19 Mindfulness requires attentional

resources while maintaining a non-judgmental awareness

of the present moment.20 The Mindfulness-Based Stress

Reduction (MBSR) program was developed to reduce pain

and stress using different mindfulness techniques.21 These

were based on studies using healthy populations and when

compared to a non-treatment condition, showed a signifi-

cant reduction in general stress after completion of the

stress reduction intervention.22

Self-efficacy, breathing-based mindfulness

and pain-related behavior
Bandura’s social cognitive theory argues that via self-reg-

ulation individuals have the ability to control their

actions.8 Self-efficacy can increase self-regulated behavior

through motivation, where past mastery performance rein-

forces the expectation of future success leading to

increased learning and positive behavior. It increases indi-

vidual expectation of future success in similar situations

based on successful past mastery experience. In other

words, personal belief in the ability to perform the action

required and in self-regulated behavior is increased.23

Social cognitive theory purports that self-regulated

behavior is fundamental to human action.5 Both physical

and mental control are areas in which self-regulation has

demonstrated positive effect in pain management. The

ability to control one’s situation, to lower anxiety and

conditioned fear is psychologically beneficial, resulting in

reduced perceptions of pain.24 Due to the debilitating

nature of pain and the accompanying stress, enhancing

coping mechanisms deserves further investigation.

In chronic pain patients, self-efficacy predicts avoidant

behaviors and having mediating effects on pain intensity

that may lead to disability.25–27 Low self-efficacy also

influenced the expectation of pain. People with higher

levels of self-efficacy cope better with stress and self-

efficacy mediates stress-related depression and perception

of pain in university students.28 It also moderates negative

affect.29,30

Recent studies on mindfulness have highlighted that

mindfulness practice has a broad range of benefits including,

increasing working-memory, psychological functioning and

decreasing depressive symptoms including negative affect

and rumination.20 MBSR significantly reduces both Post-

Traumatic Stress Disorder (PTSD) and depressive symptoms

in abuse victims by increasing self-efficacy.31 For instance,

an eight-week mindfulness intervention reduced stress whilst

increasing self-efficacy and motivation in unemployed job

seekers.32 Similarly, mindfulness appeared to increase self-

efficacy in stress perception in college students.33

Mindfulness-based interventions have improved efficacy in

preventing depression in pregnant women.34

The relationship between self-esteem, mindfulness

ability and satisfaction with life directly impacts on coping

mechanisms and behavioral functioning. The mediating

relationship of general self-efficacy on these constructs is

worth further investigation as potential interventions that

increase general self-efficacy could mediate optimum psy-

chological and physical functioning.

Previous research on both mindfulness and self-effi-

cacy suggests they have an important role in both coping

with stress, pain, and the promotion of positive affect,

increased satisfaction with life and self-esteem.22,35 The

ability to function at an optimal level, cope with stress and

minimize the effects of perceived pain has economic,

personal as well as social implications. Mindfulness is

associated with self-efficacy and self-efficacy improves
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the ability to cope better with pain.36 Likewise, self-effi-

cacy is also related to academic.37–40 However, the effec-

tiveness of mindfulness in improving self-efficacy is not

fully established. Cautiousness around mindfulness inter-

ventions should also be taken. Mindfulness-based inter-

ventions had detrimental effects in several patient

groups.41 Mindfulness practices based on focused atten-

tion, but not body awareness, have also elicited unwanted

effects in mindfulness practitioners.42 Other negative

effects include meditation practitioners suffering from

severe and long-lasting distress43 and even skilled mind-

fulness practitioners can experience negative

consequences.42,43

Mindfulness-based interventions have been shown to

have positive effects on student populations. Such inter-

ventions are now included in medical training to prevent

future burn-out.44 Such interventions were effective in

training nurses in moral decision making whilst improving

quality of life reports.45 Mindfulness-based interventions

also improved memory and attentional processed in health

science students.46

Short duration mindfulness intervention (1-time, 5–15

mins duration) can improve cognitive control and

performance,47 decrease stress48 and inhibit craving for.49

Mindfulness-based interventions have good effects even

between similar conditions vs control. For example,

between a mindfulness group, a group interacting with a

dog and a control group.48

The purpose of this study is to investigate the effects of

mindfulness on self-efficacy on academic performance,

pain perception and stress, and also to investigate the

effect of self-efficacy on well-being outcomes when com-

pared to placebo and control groups. It is expected that

higher self-efficacy coupled with mindfulness would

report less stress (part 1 and 3) and pain (part 2). Also,

that a brief mindfulness intervention would increase per-

ceived self-efficacy and moderate the relation of self-effi-

cacy on pain reports (part 2) and perceived stress (part 3).

Methods
Participants
Ninety-two undergraduate students (65.9% female;

MAge=22.01, SD=4.84) from a Norwegian university col-

lege were invited to participate in a three-part study.

Seventy of the original ninety-two participants were then

exposed to an experimental condition followed by a four-

week intervention followed by post-test reporting. Some

attrition of participants was present in the third part of the

study as sixty-three of the initial seventy from study 2

(90%; Mage=22.9; SD=5.42) participants responded to

post-test surveys. The sample was randomized into three

groups (control, sham, mindfulness) for the second and

third parts of the studies.

Part one – relationships of mindfulness, self-efficacy

and emotions

Participants were instructed to fill out several self-report

questionnaires one month prior to the experiment:

The International Positive and Negative Affect

Schedule (PANAS) is a 5-point Likert scale consisting of

20 words related to positive affect (PA) and negative affect

(NA).50 Cronbach’s alpha has been found to range

between 0.88 and 0.90.51

The Perceived Stress Scale (PSS) is a 14-item 5-point

Likert scale that measures perceived stress in daily life.52

Cronbach’s alpha ranged between 0.74 and 0.80.

The Satisfaction with Life Scale (SWLS) is a 5-item

7-point Likert scale.53 Cronbach’s alpha ranges from 0.82

to 0.87.

The Mindfulness Attention Awareness Scale (MAAS)

is a 15-item questionnaire that aims to measure present-

moment awareness of actions, interpersonal communica-

tion, thoughts, emotions and physical states.54 The items

range from 1 (agree strongly) to 5 (strongly disagree);

scoring is based on the mean of the items with a high

mean score indicating lower levels of mindfulness. Studies

have found a Cronbach’s alpha for the MAAS of 0.87.55

The Generalized self-efficacy scale (GSES) is a 10-

item 4-point Likert scale designed to measure perceived

mastery in new and difficult situations.56 Cronbach’s alpha

ranged from 0.82 to 0.93.

Part two – experimental effects of intervention on

pain and stress

The second part of the study consisted of an experiment

where participants were randomized into three groups;

control (n=26), sham (placebo; n=22) and mindfulness

(n=22) groups. Randomization occurred when students

came three at a time to the psychology lab of the univer-

sity and picked one of three doors. Each door led to a

room that was one condition of the experiment.

Participants were then exposed to a fear induction

task,57 using a Transcutaneous Electrical Nerve

Stimulation (TENS/EMS) machine that induced an

uncomfortable muscular stimulation in the extensor digi-

torum muscle. During such muscle stimulation, the hand
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and fingers contract uncontrollably, resulting in an experi-

enced loss of bodily control. In addition to the uncomfor-

table sensation felt, visual feedback resulted in an increase

in anxiety/fear of possible further discomfort. Participants

were then asked to rate their current level of stress on a

Visual Analogue Scale (VAS) (1 no pain − 10 severe pain/

as bad as it could be).58 After the first stress measurement,

the participants were given shocks and the level of voltage

was increased until the participant rated it as 7 in terms of

unpleasantness.

The mindfulness group received a 4-mins mindfulness

breathing intervention (awareness of breath). The breath-

ing intervention was a recording from a mindfulness prac-

titioner. This approach was based on previous findings of

Shearer et al,48 who also had 5 mins interventions over 4

weeks, but while theirs was done on site, the condition in

this study was done with reminders off-campus.

The sham group listened to a 4 mins long musical piece

(Pachelbel – Canon in D). Music can have positive effects

on anxiety in pre-operative settings but does not have any

effects on physiological processes59 thus making an appro-

priate placebo intervention that could be measured against

both the mindfulness intervention and the control situation.

The control group was asked to sit quietly for four min-

utes. The participants were then informed that within a

specific time restriction, they were required to respond to

nine cognitive performance tasks, including three cogni-

tive reflections tasks.60 They were also informed that

incorrect responses may be “punishable” by a repetition

of the unpleasant muscle stimulation they had previously

received but with a ten percent increase in voltage.

“Punishment” was decided on whether the roll of two die

combined to add up to one of two numbers selected prior

to the rolling of the die. This was done in order to maintain

stress levels during the experiment and counteract any

learned behaviors. Situational stress and self-efficacy mea-

surements were assessed via visual analog scales before

the cognitive tasks, after the fourth task and at the end of

the experiment.

Part three – long term intervention effects on self-

efficacy and academic performance

The third part of the study consisted of a 4-week period

where participants, who were randomly assigned into one

of three groups from study two (mindfulness, music, con-

trol), were instructed and reminded weekly to perform the

same task under the experimental condition (mindful

breathing, music) while the control group was instructed

to look at a picture of balloons for 5 mins once a week.

Looking at neutral pictures had no influence on emotion

regulation.61 After four weeks, participants were required

to retake the questionnaires from part one of the study in

order to compare the effects of mindfulness and placebo

(listening to music) to the control group. During Week

four, participants also performed a Cognitive Psychology

academic examination to see if general self-efficacy levels

predicted their academic performance in examination con-

ditions, and how the mindfulness intervention influenced

this relation.

Procedure
Data reduction and analysis

All scales were centered and normalized and SPSS version

24 was used for statistical analysis. For study 1, linear

regressions were calculated where well-being measures

were entered as the dependent variable and mindfulness

and self-efficacy were entered as independent variables.

For study 2, repeated measures ANOVAs for stress and

self-efficacy were calculated, and for study 3, repeated

measures ANOVAs were computed for self-efficacy and

satisfaction with life. Also in study 3, ANOVAs were

computed to see if the groups differed on their course

grade and a regression was calculated to see how post

intervention self-efficacy influenced the grade.

Ethical approval

The study conformed to institutional guidelines of applying

to the Norwegian Social Science Data Services (NSD)

ethical guidelines for experimental studies. After initial

NSD online application was filled in, formal application

was not required since only non-identifiable and non-

health-related data were used in this research. Participants

gave their informed consent verbally prior to the study and

were debriefed about the study’s purpose after completing

the data collection. Participants were informed that they

could withdraw from participation at any time and without

any consequences throughout and after the session.

Results
Results for part 1
One month prior to the intervention phase of this study,

data were collected on trait scores for all factors includ-

ing trait mindfulness, generalized self-efficacy, pain tol-

erance and well-being behaviors. Groups were checked

for differences on the mindfulness scale to check for
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initial group differences and were understood to be simi-

lar (MAAS; F=0.55, p=0.580).

Descriptives and correlations are presented in Tables 1

and 2.

A multiple regression hypothesis that mindfulness and

higher self-efficacy would report less stress was calcu-

lated. Results support the hypothesis (F(1,91)=20.38,

p<0.001, R2=0.314, Adjusted R2=0.299). Both mindful-

ness (β=0.370, t=4.014, p<0.001) and self-efficacy (β=
−0.361, t=3.313, p<0.001) were significant moderate pre-

dictors of stress. Self-efficacy alone accounted for 12.7%

of the total variance (R2). Mindfulness was checked to see

if it mediated the relationship between self-efficacy and

stress following Baron & Kenny’s instruction,62 but this

relationship was not significant (z=0.802, p=0.146)

Results of part 2 – effect of intervention

on stress
There was a general group interaction effect on stress

(F(2, 62)=3.374, p=0.040, η2=0.092). Tukey’s post hoc com-

parisons found that the mindfulness (Mdiff=1.106, p=0.020)

was significantly different than the control group. The sham

condition (Mdiff=0.915, p=0.058) indicated tendencies that

differed from the control condition, but there was no signifi-

cant difference between the mindfulness and sham conditions.

Further results from the experiment show that the

mindfulness intervention did not have an effect on self-

efficacy (p=0.539) during the experiment. There was no

significance between group differences in self-efficacy

based on stress perception. Thus, intervention type did

not affect perception of self-efficacy under the experimen-

tal stress-induced situation.

In part one, a median split was calculated to see how

general self-efficacy influenced the experiment.

Participants in the intervention groups (mindfulness,

music) who rated themselves as high in self-efficacy

reported tendencies toward lower levels of stress com-

pared to the control group (F(2, 68)=2.853, p=0.064,

ƞ2=0.067) between high and low self-efficacy in stress

effect for the different experimental groups. A Tukey’s

post hoc test showed that both the mindfulness group

(Mdiff=0.999, p=0.043) and the sham group (Mdiff=0.970,

p=0.035) were significantly different from the control

group. There was no significant difference between the

mindfulness group and sham group (p>0.05). This sug-

gests that both mindfulness and music listening helped

individuals with high self-efficacy in negating the effects

of stress.

Self-efficacy together with the experimental condition

was used to explain pain intensity and unpleasantness

during the experiment. Only the mindfulness group pre-

dicted lower pain intensity (F(1,22)=15.21, p=0.001

β=−0.608, R2=0.369, Adjusted R2=0.345) and pain unplea-

santness (F(1,22)=12.154, p=0.002, β=−0.564, R2=0.319,

Adjusted R2=0.292) compared to the other conditions.

Results of part 3
To test hypothesis 3, a short mindfulness-based intervention

would have positive influence on self-efficacy, pain andwell-

being (stress) in students, repeated measures ANOVAs were

Table 2 Relationship of pre-experiment questionnaires

2 3 4 5 6 7

PANAS PosAf 0.131 −0.148 0.249* −0.011 −0.325** 0.323**

PANAS Neg Af 1 0.443** −0.426** 0.248* 0.453** −0.329**
MAAS 1 −0.174 0.380** 0.433** −0.407**

SE 1 −0.172 −0.426** 0.377**

PCS 1 0.368** −0.104

PSS 1 −0.526**

SWLS 1

Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

Table 1 Descriptives

Minimum Maximum M SD

PANAS PosAf 1.70 6.40 3.68 0.70

PANAS Neg Af 0.60 5.00 2.01 0.65

MAAS 1.13 4.80 2.60 0.62

SE pre 17.0 57.0 31.35 5.37

SE post 20.0 57.0 32.24 5.57

PSS pre 5.0 48.0 22.35 7.93

PSS post 8.0 44.0 22.62 8.24

PCS pre 0.00 63.00 14.89 10.00

PCS post 0.00 38.0 12.10 8.22

Abbreviations: PANAS, positive and negative affect scale; MAAS, mindfulness

attention and awareness scale; SE, general self-efficacy scale; PSS, perceived stress

scale; PCS, pain catastrophizing scale.
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computed on change scores. To test any differences within

groups, paired sample t-tests were performed.

There were no between-group interaction effects on

any of the outcome variables: self-efficacy (F=0.16,

p=0.891), stress (F=0.46, p=0.635) and pain catastrophiz-

ing (F=1.92, p=0.155). However, there were within group

findings on several scales, self-efficacy (F=5.30, p=0.008,

ƞ2=0.150) did change, but not in the direction expected.

While both the control (t=−2.75, df=18, p=0.013, Cohen’s
d =0.94) and sham (t=−1.01, df=21, p=0.325, Cohen’s d

=0.31) groups showed improvements in self-efficacy

scores after 4 weeks, the mindfulness group (t=2.45,

df=21, p=0.023, Cohen’s d =0.60) reported worse scores

after the intervention (see Figure 1).

Negative trends were highlighted for the mindfulness

group on pain catastrophizing (t=−1.69, df=21, p=0.105).

There was no difference between the groups in performance

on the academic examination (F=0.48, p=0.620), but an

increase in self-efficacy, irrespective of condition, was signifi-

cant in predicting grades (F=5.05, p=0.028, β=2.77, t=2.25).

Discussion
The purpose of this study was to test if mindfulness had an

effect on self-efficacy in pain perception and stress, and to

test if self-efficacy had an effect on self-esteem, perceived

stress and pain perception through pre/post-testing consist-

ing of self-report questionnaires and experimentation fol-

lowed by an intervention. The results from this study

further demonstrate the importance of self-efficacy as a

mediating factor in coping with pain and performance

outcomes. The students with high self-efficacy reported

to have more overall positive affect and less stress than

the students with low self-efficacy. These results are con-

sistent with other studies.63,64 Levels of self-efficacy pre-

dicted positive affect, and negative affect was related to

lower levels of self-efficacy.65 Results from the first part of

the study support the initial hypothesis that people with

high self-efficacy have higher satisfaction with life and is

consistent with the findings of Azizili et al,29 that having a

sense of mastery predicts well-being.

For the second part of the study, an acute mindfulness

intervention had mixed results. Mindfulness had a signifi-

cant influence on stress reduction, but no impact on self-

efficacy. The effects of the mindfulness intervention

reduced stress levels but only lasted for the initial part of

the experiment (T1-T2) while there was no difference in

stress levels at time 3 of the experiment between condi-

tions. The mindfulness group however reported less pain

intensity and unpleasantness. This result was not shared in

the sham and control group. These results are comparable

to the findings that mindfulness has good therapeutic

outcomes.31,66 Both mindfulness and listening to music

may be comparable activities (see Gillen et al for review

on effects of music on anxiety).59 This may explain why

both the mindfulness intervention and sham condition had

similar results on several aspects during the experiment.

Listening to music is beneficial as an intervention and may

have parallels to mindful exercise.59 The results from

study two might highlight the effectiveness of music as

an intervention.

Hypothesis 3, in which mindfulness intervention

would improve self-efficacy, could not be supported.

The findings were contrary to what was expected.

Mindfulness can reduce anxiety and depression but

other findings show that mindfulness may also increase

risk factors.31,67–69 Indeed, mindfulness increased false

memory production on the Deese-Roediger-McDermott

paradigm due to reduced reality monitoring.70 Also, par-

ticipants who were active in mentally discarding their

thoughts were better at forming non-judgmental

thoughts.71 This process is the opposite of mindful

awareness where thoughts are not to be analyzed or

engaged with, but instead, are given attention and coped

with by not forming negative self-judgments. Several

problematic factors that can arise from using mindfulness

techniques have been identified but most studies on

mindfulness do not include reports of adverse effects.42,72

However, these adverse effects have now been included

in mindfulness-based intervention guidelines.43

35
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Control
Sham
Mindfulness34

33

32
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30

29

1 2
Pre - post experimentation

S
el

f-e
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Figure 1 Change in self-efficacy after intervention.
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Previous studies43 used a mixed methods design on

mindfulness practitioners. It identified several domains

where after effects could arise, including the cognitive

domain, where problems with executive functioning (eg,

memory, concentration) were identified as well as

increased negative cognitive processing (mind racing and

vivid imagery). Negative affective changes were also

reported (increased anxiety) alongside somatic changes

(loss of sleep, increased pain, gastrointestinal distress,

cardiac irregularities). For motivational aspects, mindful-

ness had also increased anhedonia and avolition (loss of

goal pursuit motivation). These results might shed light on

the detrimental effects of how the mindfulness intervention

had opposite effects on the experimental group than was

expected. In the current study, the participants (college

students) were approaching the semester examination per-

iod, which would be expected to increase stress in all

students. While the control and sham the group could

actively deal with negative cognitions and emotions that

may have arisen during the four weeks, the experimenta-

tion group underwent a weekly mindfulness intervention

where they were briefly instructed to refrain from focusing

on cognitions and to focus on their breathing once a week

for 4 mins. Participants may have adopted this intervention

and used it actively, and thus may have experienced

adverse cognitions and behaviors further supporting pre-

vious findings.43 The awareness of breath intervention

could actually be counterproductive by allowing cogni-

tions to arise without ever having learned how to be mind-

ful in that situation. The participants were never trained in

mindfulness, even though it was part of their course curri-

culum in cognitive psychology. While the control and

sham groups could actively deal with their cognitions (ie,

distraction, avoidance) as in previous studies,71 the mind-

fulness group could have had a weekly reminder of nega-

tive cognitions that caused rumination and therefore worse

outcomes. While both the control (t=−2.75, df=18,

p=0.013, Cohen’s d =0.94) and sham (t=−1.01, df=21,

p=0.325, Cohen’s d =0.31) groups illustrated improve-

ments in self-efficacy scores after 4 weeks, the mindful-

ness group had negative effects (t=2.45, df=21, p=0.023,

Cohen’s d =0.60).

An increase in self-efficacy could predict higher grades

irrespective of the experimental condition, consequently

supporting our hypothesis that increased self-efficacy can

predict higher academic performance and lends additional

support to the similar findings that personality affects self-

efficacy but that self-efficacy predicts scholastic grades.73

While the findings from the first two parts of this study

further support existing research findings that increasing

self-efficacy is beneficial to various positive outcomes, our

results suggest that mindfulness practices may have mixed

influences. Although effective in acute stress situations

(part 2), the mindfulness intervention had significant detri-

mental effects on self-efficacy (part 3) and did not improve

well-being scores, whereas the control (satisfaction with

life, self-esteem pain catastrophizing) and sham (pain cat-

astrophizing) indicated some positive outcomes. This is

the opposite of the previous research demonstrating bene-

ficial findings.48 Previous studies allowed participants to

conduct their brief mindfulness exercise together in the

presence of other participants, while the participants of

this study were instructed to do their exercise individually

may account for the difference in findings.

Limitations
Limitations include the number of participation dropouts

from part 1 to part 3 (27 in total). This resulted in the

exclusion of some results due to the lack of stress mea-

surement both before and after pain induction in a few

participants. During the experiment, there were some pro-

blems with apparatus in administration of the electrical

stimuli. Two of the participants had to have the shock

applied to the other side of the arm on the flexor carpi

ulnaris muscle because the electrode could not be fastened

on the extensor digitorum muscle as planned. This could

potentially have had a different effect on the pain inflic-

tion. An additional limitation is the lack of the ability to

control whether the students followed the reminders dur-

ing the four-week intervention period. Previous studies

that adopted this brief intervention were conducted in the

presence of others meaning social influence have been a

contributing factor, which could not have been the case in

the current study. Also, there was potentially insufficient

difference between the mindfulness experiences of the

(sham) music group, and the mindfulness group.

Conclusion
Self-efficacy had a positive influence on cognition and

satisfaction with life but the contrary was true for stress

and negative affect. Self-efficacy also lowered both pain

intensity and pain unpleasantness, and significantly pre-

dicted academic results. The participants in the mindful-

ness or sham group with pre-existing high self-efficacy

had significantly lower level of stress compared to the

control group. Furthermore, both mindfulness and placebo
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reduced stress compared to no intervention. Mindfulness

almost indicated a significant effect as a mediator between

self-efficacy in perceived stress with a single mindfulness

intervention. The long-term mindfulness intervention on

the other hand did not show a significant increase in self-

efficacy. Results suggest that an increase in self-efficacy

can have various positive outcomes and that mindfulness

may increase self-efficacy short term but not necessarily in

the long term. Based on these results, further research on

investigating specific elements of mindfulness such as the

focused breathing element in enhancing self-efficacy

would be of interest. Especially, when coupled with inves-

tigating the mediating element of self-efficacy on factors

such as academic performance.
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