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Abstract
The present study investigated whether a brief yoga intervention would be feasible and acceptable for dental students. Based on
empirical evidence about state mindfulness (SM), change in self-reported SM was assessed as a measure of the intervention’s
feasibility and acceptability. A repeated-measures within-subjects design was used. Participants were third- and fourth-year dental
and dental hygiene students (76% female). The State Mindfulness Scale (SMS), a validated self-report measure of SM with 2
subscales, Mind and Body, was used. Students (n ¼ 132) completed the SMS immediately prior to and following a 1-hour yoga
intervention. Dispositional mindfulness, burnout, perceived stress, and depressive symptoms were also investigated as mod-
erators of changes in state mindfulness to determine whether psychological variables had an effect on feasibility in this sample.
Total SM significantly increased from pre- to post-intervention, t(46) ¼ 10.26, P < .001. An analysis of covariance showed a
significant interaction effect in the relationship between pre-/post-intervention SM of Mind (b ¼ 0.51, P ¼ .048), such that higher
levels of stress saw greater increases in SM of Mind. No other psychological variables were significant moderators. A brief yoga
intervention for dental students significantly increased SM, suggesting that yoga interventions may be feasible and acceptable in this
population. The results of moderation analyses suggest that a brief yoga intervention may be especially effective at increasing SM
for those with high levels of stress. Future research should use a randomized control group to test group differences in SM after a
brief yoga intervention for dental students.
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The negative effects of work-related stress are increasingly

documented and problematic in healthcare professional trai-

nees.1,2 Stress and burnout in healthcare professionals is related

to depression, suicide, poor patient outcomes, and increased

health care costs.1,3-6 Recently, yoga-based interventions have

been studied in interdisciplinary healthcare professional trainees

and in medical and nursing students.7-10 Few studies have inves-

tigated effects in dental students alone, for whom burnout, stress,

and depressive symptoms are reported at high rates11-13; for

example, one recent study found that 40% of dental and 38%
of dental hygiene students met the criteria for burnout, which

includes emotional exhaustion and depersonalization of

patients.6 Dental students are also uniquely at risk for increased

musculoskeletal pain, relative to other healthcare professions

due to uncomfortable work postures held for long periods.14,15

Yoga may be well-suited for reducing stress in dental stu-

dents. It is a widely used practice for stress management and

health maintenance in both healthy populations and in clinical

populations and settings.16,17 Yoga is considered to be a gen-

erally safe therapeutic intervention18 and is included in several

evidence-based interventions, including mindfulness-based

stress reduction,19 among others. Importantly, The American

Dental Association has recommended stress management tech-

niques, including yoga.20

However, there is a limited amount of studies investigating

yoga for dental students. One study found promising effects for

a brief yoga session to reduce work-related anxiety relative to

1 Virginia Commonwealth University, Richmond, VA, USA

Corresponding Author:

Sarah Ellen Braun, Virginia Commonwealth University, 806 West Franklin

Street, Box 842018, Richmond, VA 23284-2018, USA.

Email: braunse2@vcu.edu

Journal of Evidence-Based Integrative Medicine
Volume 24: 1-7

ª The Author(s) 2019
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/2515690X19855303

journals.sagepub.com/home/cam

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further
permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0002-7184-0125
https://orcid.org/0000-0002-7184-0125
mailto:braunse2@vcu.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/2515690X19855303
http://journals.sagepub.com/home/chp


an active control group.21 This study was limited by several

factors, including the lack of a manipulation check—there was

no evaluation of whether yoga increased participants’ experi-

ence of mindfulness.

Yoga interventions may improve state mindfulness, or the

state of moment-to-moment nonjudgmental awareness. If so,

yoga may be a way to combat the high levels of stress, burnout,

and musculoskeletal pain prevalent in the dental student pop-

ulation. However, given the few number of studies in dental

student samples - before investigating the efficacy of yoga on

stress and pain reduction - feasibility, and acceptability studies

are needed.

One method of investigating feasibility and acceptability of

yoga, a mindfulness-based intervention, is to evaluate whether

the intervention induces a state of mindfulness, as this would

determine whether the participants reacted appropriately to the

intervention22 and whether they report perceived improve-

ments in their quality of mind. Furthermore, state mindfulness

has been associated with several positive outcomes, including

better communication in relationships,23 less negative affect

for up to 3 weeks,24 more daily well-being, less daily ill-

being, more adaptive coping, and less perceived stress,25 and

enhanced cognitive reappraisal.26 State mindfulness has also

been shown to predict increases in dispositional mindfulness

following an 8-week mindfulness-based intervention.27 This is

important because dispositional mindfulness, or the tendency

to be mindful in one’s daily life, has been associated with a

bevy of adaptive psychological and health outcomes and

improvements in brain functioning (for a review, see Keng

et al28). Taken together, these studies provide evidence for state

mindfulness’ positive effects on psychological well-being and

potential for stress reduction. Therefore, evaluation of state

mindfulness could provide evidence of a mindfulness interven-

tion’s feasibility, or suitability, for future study as well as its

acceptability in the intended population.22

Few studies have evaluated whether a brief yoga intervention

increases state mindfulness. One study found that yoga increased

state mindfulness following 6 yoga classes that occurred over an

8-week period at 2 to 3 classes per week.29 However, no study to

date has investigated whether a brief yoga intervention targeted

to beginners affects state mindfulness. Furthermore, interven-

tions for dental students, similar to other healthcare professional

students, are increasingly sought after to be brief and modu-

lar.30,31 Yoga can be practiced in a short amount of time with

high potential to be self-administered following one group class.

Most mindfulness-based interventions for healthcare profession-

als are 8 weeks with 2-hour meetings,32,33 even the shorter inter-

ventions require several meetings or an entire weekend.31,34 A

single yoga class, if feasible and acceptable, could satisfy the

need for brief intervention.

Another important question in determining the feasibility

and acceptability of a brief yoga intervention is whether psy-

chological functioning moderates changes in state mindfulness

following a brief yoga intervention for dental students. Under-

standing whether psychological variables, like dispositional

mindfulness, depressive symptoms, burnout, and stress have

an effect on the acquisition of state mindfulness will help deter-

mine characteristics of dental students for whom a brief yoga

intervention could be most beneficial. Whether dispositional

mindfulness moderates changes in state mindfulness is an

important qualifier for the potential of yoga to benefit dental

students. Similarly, whether depressive symptoms, burnout,

and perceived stress interact with changes in state mindfulness

will inform for which dental students brief yoga interventions

should be targeted. These moderation questions can guide

future intervention development in the dental student

population.

The present study aimed to investigate whether feasibility

and acceptability of a brief yoga intervention for dental stu-

dents by evaluating changes in state mindfulness pre- and

postintervention. It was hypothesized that state mindfulness

would increase following the brief intervention. The second-

ary aim was to investigate whether psychological functioning

would moderate changes in state mindfulness from pre– to

post–brief yoga intervention for dental students. It was

hypothesized that dispositional mindfulness would not mod-

erate the increases in state mindfulness based on other studies

investigating non-yoga mindfulness interventions that found

no association between changes in state mindfulness and dis-

positional mindfulness.35,36 Furthermore, one of the potential

benefits of yoga is that it may be a more accessible mind-

fulness practice for beginners or those naı̈ve to mindfulness;

therefore it was predicted that dispositional mindfulness will

not moderate change in state mindfulness. It was also pre-

dicted that higher depressive symptoms, burnout, and per-

ceived stress would be related to steeper increases in state

mindfulness based on recently published data, suggesting that

stress is an important factor in the acquisition and effects of

brief mindfulness inductions.37

Method

Procedure

All third- and fourth-year dental students along with all dental

hygiene students were eligible to participate in this study (n ¼
249). Participation in the research study was voluntary, and all

participants provided written consent for their participation.

The Institutional Review Board at Virginia Commonwealth

University approved the study. (HM20003780). Within 1 week

prior to the brief yoga intervention, participants were asked to

complete several questionnaires online, including a demo-

graphic questionnaire and measures of psychological function-

ing. Participants completed a measure of state mindfulness

immediately prior to and following the intervention. Both

administrations of the state mindfulness scale occurred in the

same room as the brief yoga intervention.

Measures

Primary Outcome
State mindfulness. The State Mindfulness Scale (SMS) is a

validated measure of state mindfulness, intended for use
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immediately following a mindfulness practice.38 The SMS

measures perceived mindfulness following a mindfulness prac-

tice. If participants report increases in their state of mindfulness

this suggests they are experiencing more nonjudgmental aware-

ness of their body and mind in the present moment. The scale

consists of 2 subscales, State Mindfulness of Body and Mind,

as well as a total scale score. Respondents are asked to rate 21

items on a 5-point Likert-type scale ranging from “not at all” to

“very well” on the degree to which the statements describe their

experience for the past 15 minutes.

Secondary Outcomes
Dispositional mindfulness. The Five Facet Mindfulness Ques-

tionnaire–short form (FFMQ-sf) asks respondents to rate 24

items on a 5-point Likert-type scale from “never or rarely true”

to “very often or always true.”39 The FFMQ-sf is well-vali-

dated and adapted from the full version of the FFMQ40 and

consists of 5 subscales, Observe, Describe, Acting with Aware-

ness, Nonjudging of Inner Experience, and Nonreactivity to

Inner Experience.

Depressive symptoms. The Patient Health Questionnaire–9-

item (PHQ-9) is a well-validated measure of depressive symp-

toms over the past 2 weeks.41 It asks respondents to rate 9 items

on a 4-point Likert-type scale ranging from “never” to “nearly

every day.” Scores range from 0 to 27 with scores � 9 indicat-

ing moderate depressive symptoms and scores �20 indicating

severe depressive symptoms.

Burnout. The Maslach Burnout Inventory–Human Services

(MBI) is widely used in healthcare professional populations.42

It is a 22-item questionnaire with a 7-point Likert-type scale

and 3 subscales: Depersonalization, Emotional Exhaustion, and

Personal Accomplishment. Research in large samples of

healthcare professionals has validated single-item proxies for

the former 2 subscales to reduce participant burden.43 These 1-

item measures for the Depersonalization and Emotional

Exhaustion subscales were used in the present study. The Per-

sonal Accomplishment subscale is typically not considered

central to burnout and was therefore not administered in the

present study.44,45

Perceived Stress. The Perceived Stress Scale (PSS) is a 10-

item measure asking respondents to rate symptoms of stress on

a 5-point Likert-type scale ranging from “never” to “very

often.”46 The PSS is well-validated.

Intervention

The yoga intervention was a 60-minute movement practice

designed for beginners conducted in a large conference hall

(n ¼ 132) by a volunteer yoga teacher and peer to the dental

students (a fellow healthcare professional student). Participants

were provided with towels from the dental school as a proxy for

yoga mats. The yoga teacher was certified through Yoga Alli-

ance with more than 4 years of experience teaching yoga to

beginners and those with mobility limitations or chronic pain.

The first 5 minutes included a brief description of the breathing

practice, ujjayi. In addition to physical alignment cues for each

pose, participants were instructed to place awareness on the

breath and body and to approach the practice nonjudgmentally

throughout. For 10 to 15 minutes, participants were led through

a gentle warm-up sequence followed by 10- to 15-minutes of

standing poses and a slightly quicker pace of breath-linked

poses, often called vinyasa. For the final 10 minutes, partici-

pants were guided through a cool-down sequence consisting of

seated and supine poses. Final relaxation was done lying down

for 8 minutes with a guided body-scan. A seated meditation

followed in which participants were instructed to place atten-

tion on the breath for 5 minutes. The intervention ended with a

brief discussion on the importance of returning to the breath,

awareness of the body, and a nonjudgmental attitude through-

out the day.

Statistical Methods

To test for significant changes in SMS Total, SMS Mind, and

SMS Body a paired t test was used. Univariate analysis of

covariance (ANCOVA) models, adjusting for pre-intervention

SMS value, were used to determine whether dispositional

mindfulness, depressive symptoms, burnout, or perceived

stress scores moderated changes in SMS. A significance level

of .05 and SAS EG v6.1 were used for all analyses.

Results

Change in State Mindfulness

Of the 249 eligible participants, a total of 132 individuals com-

pleted both the pre- and post-intervention SMS questionnaire

(53% response rate). A smaller subset (n ¼ 47) completed

demographics and secondary outcomes. Sample demographics

are given in Table 1 from this smaller subset of 47 participants.

Of the larger sample of 132 students, 66% demonstrated an

increase in SMS total, 65% SMS Mind and 67% SMS Body.

Specifically, there was an average of an 18.4-point increase in

SMS Total, 11.9 in SMS Mind, 6.6 in SMS Body (P < .0001 for

all metrics; see results in Table 2).

Interaction Effects

Baseline data (demographics and moderators) were collected

from 47 participants prior to intervention on psychological func-

tioning including dispositional mindfulness (FFMQ-sf), depres-

sive symptoms (PHQ-9), burnout (MBI), and perceived stress

(PSS). ANCOVA models were used to determine if any of these

baseline measures modified the change in SMS Mind, Body, or

Total (see Table 3). For all models, baseline SMS (Mind, Body,

or Total) was a significant predictor of change in SMS (P <

.0001 for all models). None of the psychological variables were

found to be significant modifiers of the change in SMS Body.

Perceived stress was associated with a significant increase in

SMS Mind (b ¼ 0.51; P ¼ .0476), even after adjusting for

baseline SMS Mind. These results indicate that for every unit

Braun et al 3



increase on the PSS, an individual’s SMS Mind score increased

by 0.51 points more than someone with less perceived stress (see

Figure 1). Figure 1 demonstrates 2 hypothetical subjects with

same baseline SMS Mind score but different PSS10 levels. The

subject with higher PSS10 is predicted to have a greater

improvement in SMS Mind at the follow-up. This relationship

is true for any level of PSS10, but 15 and 17 were chosen

arbitrarily. For SMS Total, this relationship was marginally, but

not statistically significant (P ¼ .0720).

Discussion

A brief yoga intervention for dental students increased state

mindfulness, suggesting an intervention of this kind is feasible

and acceptable for this sample of dental students. Findings

support the suitability of yoga interventions for dental students.

Several factors contribute to the feasibility and acceptability.

The intervention was brief, low cost, and findings suggest it

increased state mindfulness. The brevity and inexpensiveness

of the intervention contribute to the potential for yoga to be

integrated easily into dental school departments with few

resources needed. Furthermore, few psychological variables

moderated the increase in state mindfulness in this sample of

dental students suggesting that the increase was robust and not

susceptible to differences in dispositional mindfulness, depres-

sive symptoms, or burnout. When considering the lack of mod-

eration based on dispositional mindfulness scores, this would

suggest regardless of one’s tendency to be mindful prior to the

intervention, a brief yoga intervention increased the state of

mindfulness similarly across participants. This finding is

similar to previous research in mindfulness interventions not

specific to dental students.35,36 This speaks to the promising

potential for brief yoga interventions to be beneficial for begin-

ners and mindfulness-naı̈ve participants. Neither depressive

symptoms not burnout moderated state mindfulness changes,

which supports this intervention for dental students across the

continuum of depressive symptoms and burnout.

Perceived stress did moderate state mindfulness of the mind,

not state mindfulness of the body or a total comprised of both

subscales. Our findings suggest that those reporting higher

perceived stress had steeper increases in state mindfulness of

the mind when compared with those reporting less perceived

stress. It is possible that this reflects a tendency for those with

higher levels of perceived stress to be more susceptible to the

effects a brief yoga intervention on state mindfulness of the

mind. This is especially likely given that this relationship was

significant even when controlling for pre-intervention SMS

Mind scores. Findings may be interpreted to suggest that a brief

yoga intervention was helpful in improving awareness and

nonjudgment of thoughts and emotions in this sample of dental

students. Future research should build on these findings.

This study is limited by a lack of a comparison group, which

presents a risk for uncontrolled threats to validity. However,

our inclusion of pre-intervention state mindfulness scores and

the administration of pre- and post-intervention assessments of

state mindfulness in the same location, increases our ability to

conclude that, at least preliminarily, a brief yoga intervention

may produce state mindfulness in dental students and therefore

warrants future investigation. Future studies with a randomized

control group, preferably an active control group, are necessary

to validate these findings in dental students. Furthermore, with-

out measuring the potential positive benefits of state mindful-

ness on stress or pain reduction in this population, these

findings are limited. However, the strong basis of literature

assessing the benefits of a state of mindfulness supports the

likelihood of the positive effects of state mindfulness.23-25

The present study represents a beginning step toward estab-

lishing efficacy of yoga-based interventions for dental students.

The findings presented here are qualified as preliminary and

should be used as a foundation for future hypothesis testing and

intervention development. Based on these results several rec-

ommendations can be made regarding future work. First, con-

sidering the extremely brief nature of this intervention and

documented increases in state mindfulness—a state associated

with positive health outcomes—future interventions for pre-

vention of dental student burnout and musculoskeletal pain

should include brief yoga practices and measure psychological

and health functioning as main outcomes. Second, research

should investigate whether increases in state mindfulness fol-

lowing yoga practices are associated with improvements on

psychological and health outcomes to evaluate state mindful-

ness as a mechanism of yoga-based interventions. Third, efforts

should be made to identify dental students with high perceived

stress and then investigate whether a brief yoga intervention is

effective in reducing their stress.

Table 1. Sample Demographics.a

Variable n (%)

Year in school
DH 1 6 (13)
DH 2 5 (11)
DDS 3 22 (47)
DDS 4 14 (30)

Gender
Male 12 (26)
Female 35 (74)

Race/ethnicity
White (non-Hispanic) 36 (77)
Asian 7 (15)
Other 4 (9)

Marital/Partner status
Single/divorced 30 (64)
Married/partnered 17 (36)

Have children 8 (17)
Currently exercise 30 (64)

Abbreviations: DH 1, dental hygienist student, year 1; DH 2, dental hygienist
student, year 2; DDS, dental student, year 3; DDS 4, dental student, year 4.
aDemographics were collected from the larger sample of students (n ¼ 132)
who completed the online survey within 1 week prior to the intervention.
However, only 47 were included due to a matching identifier to link to the
state mindfulness measures completed pre- and postintervention. Therefore,
demographics are reported here for n ¼ 47 participants.
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Conclusion

These results provide preliminary acceptability and feasibility

for a brief yoga intervention. Participants reported increases in

state mindfulness, regardless of dispositional mindfulness,

depressive symptoms, and burnout at baseline. Furthermore,

dental students with higher perceived stress had steeper

increases in state mindfulness of mind, suggesting a brief yoga

intervention may be beneficial to dental students even when

stress levels are high. These findings are promising for dental

and dental hygiene students given the high prevalence of mus-

culoskeletal disorders and the well-documented physical ben-

efits of yoga practice.47 Although, not formally explored,

positive support and positive feedback from dental faculty and

administrators speaks further to the feasibility and acceptability

of this intervention.

Acknowledgments

The authors would like thank the staff, faculty, and students at the

School of Dentistry, Virginia Commonwealth University, for their

time and support on this project.

Author Contributions

All authors listed here contributed substantially to the manuscript and

meet all conditions of authorship.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,

and/or publication of this article.

ORCID iD

Sarah Ellen Braun, MS https://orcid.org/0000-0002-7184-0125

Ethical Approval

The Institutional Review Board at Virginia Commonwealth Univer-

sity approved the study (HM20003780). All participants provided

written consent.

References

1. Dyrbye L, Shanafelt T. A narrative review on burnout experi-

enced by medical students and residents. Med Educ. 2016;50:

132-149. doi:10.1111/medu.12927

2. Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi D, Bern-

stein C. Burnout in medical students: a systematic review. Clin

Teach. 2013;10:242-245. doi:10.1111/tct.12014

3. Hall LH, Johnson J, Watt I, Tsipa A, O’Connor DB. Healthcare

staff wellbeing, burnout, and patient safety: a systematic review.

Table 3. Analysis of Covariance Results (n ¼ 47).

Psychological Measure a

Pa

SMS Body SMS Mind SMS Total

MBI EE Proxy — .5235 .4638 .4544
MBI DP Proxy — .3152 .0763 .1059
FFMQsf DS 0.88 .3045 .9151 .7846
FFMQsf NR 0.78 .6698 .1966 .2966
FFMQsf NJ 0.81 .9009 .6796 .7677
FFMQsf OB 0.86 .0642 .2950 .1471
FFMQsf AA 0.85 .1272 .0716 .0761
PSS10 0.86 .2767 .0476b .0720
PHQ9 0.87 .3760 .3341 .3106

Abbreviations: SMS, State Mindfulness Scale; MBI, Maslach Burnout Inventory;
EE, Emotional Exhaustion subscale; DP, Depersonalization subscale; FFMQsf,
Five Facet Mindfulness Questionnaire–short form; DS, describe; NR, nonreac-
tivity to inner experience; NJ, nonjudging of inner experience; OB, observe;
AA, acting with awareness.
aAdjusting for baseline SMS Body, Mind, or Total as appropriate.
bStatistically significant modifier, P < .05.

PSS10= 15

PSS10=17

45

50

55

60

65

SMS Mind Pre Predicted SMS Mind Post

S
M

S
 M

in
d

PSS10= 15 PSS10=17

Figure 1. Visual demonstration of effect of perceived stress on
change in SMS Mind. Visual demonstration of the interaction between
PSS10 and SMS. If 2 subjects have the same baseline SMS Mind score
but one has a 2-point higher PSS10 score, the subject with the higher
PSS10 is predicted to have a greater improvement in SMS Mind at the
follow-up. n ¼ 47; SMS, State Mindfulness Scale; PSS, Perceived Stress
Scale.

Table 2. Average SMS Measures and Standard Deviations for All Participants and Rate of Improvement (N ¼ 132).

a
Preintervention

Score, Mean (SD)
Postintervention
Score, Mean (SD)

Difference,
Mean (SD) Pa

Rate of
Improvement, n (%)

SMS Total 0.95 71.3 (15.3) 89.7 (12.1) 18.4 (15.6) <.0001 115 (87)
SMS Mind — 51.4 (11.1) 63.3 (9.1) 11.9 (11.7) <.0001 112 (85)
SMS Body — 19.9 (4.8) 26.4 (3.4) 6.6 (5.0) <.0001 117 (89)

Abbreviation: SMS, State Mindfulness Scale.
aP-value from paired t test.

Braun et al 5

https://orcid.org/0000-0002-7184-0125
https://orcid.org/0000-0002-7184-0125
https://orcid.org/0000-0002-7184-0125


PLoS One. 2016;11:e0159015. doi:10.1371/journal.pone.

0159015

4. Bodenheimer T, Sinsky C. From triple to Quadruple Aim: Care of

the patient requires care of the provider. Ann Fam Med. 2014;12:

573-576. doi:10.1370/afm.1713

5. Bianchi R, Schonfeld IS, Laurent E. Burnout-depression overlap:

a review. Clin Psychol Rev. 2015;36:28-41. doi:10.1016/j.cpr.

2015.01.004

6. Deeb GR, Braun S, Carrico C, Kinser P, Laskin D, Deeb JG.

Burnout, depression and suicidal ideation in dental and dental

hygiene students. Eur J Dent Educ. 2018;22:e70-e74. doi:10.

1111/eje.12259

7. Greeson JM, Toohey MJ, Pearce MJ. An adapted, four-week

mind-body skills group for medical students: reducing stress,

increasing mindfulness, and enhancing self-care. Explor J Sci

Heal. 2015;11:186-192. doi:10.1016/j.explore.2015.02.003

8. Kinser P, Braun S, Deeb G, Carrico C, Dow A. “Awareness is the

first step”: an interprofessional course on mindfulness & mindful-

movement for healthcare professionals and students. Complement

Ther Clin Pract. 2016;25:18-25. doi:10.1016/j.ctcp.2016.08.003

9. Alexander GK, Rollins K, Walker D, Wong L, Pennings J. Yoga

for self-care and burnout prevention among nurses. Workplace

Health Saf. 2015;63:462-471. doi:10.1177/2165079915596102

10. Drew BL, Motter T, Ross R, et al. Care for the caregiver: evaluation

of mind-body self-care for accelerated nursing students. Holist Nurs

Pract. 2016;30:148-154. doi:10.1097/HNP.0000000000000140

11. Murphy RJ, Gray SA, Sterling G, Reeves K, DuCette J. A com-

parative study of professional student stress. J Dent Educ. 2009;

73:328-337.

12. Gorter RC, Storm MK, te Brake JHM, Kersten HW, Eijkman

MAJ. Outcome of career expectancies and early professional

burnout among newly qualified dentists. Int Dent J. 2007;57:

279-285. doi:10.1111/j.1875-595X.2007.tb00133.x

13. Silverstein ST, Kritz-Silverstein D. A longitudinal study of stress

in first-year dental students. J Dent Educ. 2010;74:836-848.

14. Hayes M, Cockrell D, Smith D. A systematic review of muscu-

loskeletal disorders among dental professionals. Int J Dent Hyg.

2009;7:159-165. doi:10.1111/j.1601-5037.2009.00395.x

15. Rising DW, Bennett BC, Hursh K, Plesh O. Reports of body pain

in a dental student population. J Am Dent Assoc. 2005;136:81-86.

doi:10.14219/jada.archive.2005.0032

16. McCall MC, Ward A, Roberts NW, Heneghan C. Overview of

systematic reviews: yoga as a therapeutic intervention for adults

with acute and chronic health conditions. Evid Based Complement

Alternat Med. 2013;2013:945895. doi:10.1155/2013/945895

17. Cramer H, Ward L, Steel A, Lauche R, Dobos G, Zhang Y. Pre-

valence, patterns, and predictors of yoga use: results of a US

Nationally Representative Survey. Am J Prev Med. 2016;50:

230-235. doi:10.1016/j.amepre.2015.07.037

18. Cramer H, Ward L, Saper R, Fishbein D, Dobos G, Lauche R. The

safety of yoga: a systematic review and meta-analysis of rando-

mized controlled trials. Am J Epidemiol. 2015;182:281-293. doi:

10.1093/aje/kwv071

19. Salmon P, Lush E, Jablonski M, Sephton SE. Yoga and mind-

fulness: clinical aspects of an ancient mind/body practice. Cogn

Behav Pract. 2009;16:59-72. doi:10.1016/j.cbpra.2008.07.002

20. Valachi B, Valachi K. Preventing musculoskeletal disorders in

clinical dentistry. J Am Dent Assoc. 2003;134:1604-1612. doi:

10.14219/jada.archive.2003.0106

21. Shankarapillai R, Nair MA, George R. The effect of yoga in stress

reduction for dental students performing their first periodontal

surgery: a randomized controlled study. Int J Yoga. 2012;5:

48-51. doi:10.4103/0973-6131.91714

22. Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility

studies. Am J Prev Med. 2009;36:452-457. doi:10.1016/j.amepre.

2009.02.002

23. Barnes S, Brown KW, Krusemark E, Campbell WK, Rogge RD.

The role of mindfulness in romantic relationship satisfaction and

responses to relationship stress. J Marital Fam Ther. 2007;33:

482-500. doi:10.1111/j.1752-0606.2007.00033.x

24. Brown KWK, Ryan RMR. The benefits of being present: mind-

fulness and its role in psychological well-being. J Pers Soc Psy-

chol. 2003;84:822-848. doi:10.1037/0022-3514.84.4.822

25. Weinstein N, Brown KW, Ryan RM. A multi-method examina-

tion of the effects of mindfulness on stress attribution, coping, and

emotional well-being. J Res Pers. 2009;43:374-385. doi:10.1016/

j.jrp.2008.12.008

26. Garland EL, Hanley A, Farb NA, Froeliger B. State mindfulness

during meditation predicts enhanced cognitive reappraisal.

Mindfulness (N Y). 2015;6:234-242. doi:10.1007/s12671-013-

0250-6

27. Kiken LG, Garland EL, Bluth K, Palsson OS, Gaylord SA. From a

state to a trait: trajectories of state mindfulness in meditation

during intervention predict changes in trait mindfulness. Pers

Individ Dif. 2015;81:41-46. doi:10.1016/j.paid.2014.12.044

28. Keng SLL, Smoski MJ, Robins CJ. Effects of mindfulness on

psychological health: a review of empirical studies. Clin Psychol

Rev. 2011;31:1041-1056. doi:10.1016/j.cpr.2011.04.006

29. Cox AE, Ullrich-French S, Cole AN, D’Hondt-Taylor M. The role

of state mindfulness during yoga in predicting self-objectification

and reasons for exercise. Psychol Sport Exerc. 2016;22:321-327.

doi:10.1016/j.psychsport.2015.10.001

30. Fortney L, Luchterhand C, Zakletskaia L, Zgierska A, Rakel D.

Abbreviated mindfulness intervention for job satisfaction, quality

of life, and compassion in primary care clinicians: a pilot study.

Ann Fam Med. 2013;11:412-420. doi:10.1370/afm.1511

31. Schroeder DA, Stephens E, Colgan D, Hunsinger M, Rubin D,

Christopher MS. A brief mindfulness-based intervention for

primary care physicians: a pilot randomized controlled trial.

Am J Lifestyle Med. 2018;12:83-91. doi:10.1177/15598276

16629121
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