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Abstract

Stress is a global public health problem with several negative health consequences, including anxiety, depression, cardiovascular
disease, and suicide. Mindfulness-based stress reduction offers an effective way of reducing stress by combining mindfulness med-
itation and yoga in an 8-week training program. The purpose of this study was to look at studies from January 2009 to January
2014 and examine whether mindfulness-based stress reduction is a potentially viable method for managing stress. A systematic
search from Medline, CINAHL, and Alt HealthWatch databases was conducted for all types of quantitative articles involving
mindfulness-based stress reduction. A total of |7 articles met the inclusion criteria. Of the |7 studies, 16 demonstrated positive
changes in psychological or physiological outcomes related to anxiety and/or stress. Despite the limitations of not all studies using
randomized controlled design, having smaller sample sizes, and having different outcomes, mindfulness-based stress reduction

appears to be a promising modality for stress management.
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Introduction

Stress is a pervasive issue in modern society and has become a
global public health problem.'* Continuous stress may lead to
unproductive rumination that consumes energy and reinforces
the experience of stress itself.> Additionally, exaggerated stress
can challenge resilience aspects*® such as hope’ and capacity
to forgive.® Although certain levels of stress may result in
improved functioning, there is evidence that a great deal of
stress can negatively affect both physical and mental health.”"!
Stress has been linked to autoimmune disease,'> migraines, "
obesity,14 muscle tension and backache, '’ high cholesterol, !¢
coronary heart disease,!’ hypertension,18 stroke,lg and other
quality of life issues that affect humans.

Previous attempts to manage and disrupt the negative effects
of stress on the mind and body have included various methods
such as time management, conflict resolution, communication
skills, social support, humor, spirituality, meditation, exercise,
yoga, and massage.”® Literature has shown a positive relation-
ship between time management skills and stress levels.?' Social
support has helped patients adjust to their illnesses,* helped
African American women feel connected to their neighbor-
hoods,? increased HIV/AIDS patients’ adherence to their med-
ication regimens®* and helped alleviate their depressive
symptoms, ¢ and eliminated rates of abandonment of

children with Down syndrome in Thailand.>” Communication
techniques, such as active listening, have been examined as
an effective means of managing social stressors.?**° Humor
can diffuse stressful situations and preclude negative life events
from resulting in mood instabilities.”* Humor also helps in
managing stress by increasing cheerfulness, which often leads
to increased social support. Spirituality, meditation, and yoga
have all shown decreases in chronic pain, anxiety, stress, and
depression.***

One stress management technique that has gained increasing
attention is the concept of mindfulness, which originally has
its roots in Buddhism and can be found in the Abhibdamma
and the Visuddhimagga, a summary of the portion that deals
with meditation. Mindfulness is defined by Kabat-Zinn>> as
a moment-to-moment awareness and is cultivated by purpose-
fully paying attention to the present moment, with a nonjudging,
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nonstriving attitude of acceptance.*®*” This mental state allows
one to experience thoughts and feelings in a way that empha-
sizes their subjectivity and transient nature.”® Mindfulness has
been associated with increased health outcomes. For example,
Kabat-Zinn reported improvements in pain, body image, activ-
ity levels, medical symptoms, mood, affect, somatization,
anxiety, depression, and self-esteem.’® Other studies have
demonstrated benefits in helping people cope with many prob-
lems, including chronic pain,*® fatigue,*! stress reduction,***
various forms of cancer,** heart disease,*’ type 2 diabetes,**
psoriasis,*’ and insomnia.*®

Mindfulness-based stress reduction®® is a widely dissemi-
nated and frequently cited example of mindfulness training that
has been shown to reduce stress, depression, and anxiety.**>°
Mindfulness-based stress reduction programs have been widely
researched and positive results reported among an array of clin-
ical and nonclinical populations, including cancer patients,’ 1-3
mixed illness populations,**>*> health care professionals,®
continuing education students,** and college undergraduates.>”’
Mindfulness-based stress reduction teaches individuals to
observe situations and thoughts in a nonjudgmental manner
without reacting to them thoughtlessly and helps people
develop a more automatic consciousness of experiences, and
could represent an effective instrument for the reduction of
stress.”’®® This research gives some indication of how
mindfulness-based stress reduction can help people cope with
the impact on their lives, of various conditions and stressors.

Mindfulness-based stress reduction sessions provide train-
ing in formal mindfulness practices, including body scan, sit-
ting meditation, and Hatha yoga. The body scan involves
paying attention to parts of the body and bodily sensations
in sequence, in a gradual sweeping of attention through the
body from feet to head. In sitting meditation, the primary
focus of this mindful attention is on breathing, the rising and
falling abdomen, as well as on other perceptions and a state of
nonjudgmental awareness of cognitions and the stream of
thoughts and distractions that flow through the mind. Mindful
movement is based on Hatha yoga and focuses on moving the
body through a series of postures to develop greater strength,
balance, flexibility, and body awareness. Hatha yoga is
included in the program as a means of encouraging attentive-
ness to body sensations and movement. In all of these exer-
cises, when thoughts arise and attention wanders, the
practice is to return the attention to the intended focus. Parti-
cipants are also encouraged to practice mindfulness infor-
mally by brining attention to emotions, thoughts, and
appraisals that occur while engaged in everyday activities,
including walking, eating, driving, working, and conver-
sing.®” MBSR is based on training attention through straight-
forward, secular, meditation techniques. It seeks to change
our relationship with stressful thoughts and events, by
decreasing emotional reactivity and enhancing cognitive
appraisal.®’ From the Western psychological perspective,
when individuals practice mindfulness in their own way, dur-
ing both formal meditation and during engagement in every-
day activities, an awakening process occurs.®

The benefits of the standardized full-length mindfulness-based
stress reduction curriculum are well documented, and the
time commitment is significant. The full-length standard
mindfulness-based stress reduction program is among the most
widely researched mindfulness procedures. Mindfulness-based
stress reduction is effective in fostering emotional well-being and
reducing psychological distress among nonclinical healthy indi-
viduals and persons with chronic psychological disorders.
Mindfulness-based stress reduction’s standard curriculum is con-
ducted in a structured 8-week group format, during which partici-
pants meet weekly for 2.5-hour group sessions in addition to one
6-hour daylong retreat, for a total of 26 contact hours. Unfortu-
nately, most people do not have the time, resources, or accessibil-
ity needed to participate in extensive meditation programs.®’

A literature review was published in 2009 that looked at all
the trials till that time which had studied the effects of
mindfulness-based stress reduction on stress management in
nonclinical populations.®* The study summarized the results
from 10 such trials and found positive effects of mindfulness-
based stress reduction though there were methodological short-
comings and the numbers of studies were too small. Since 2009
several additional studies have been published in this area.
Hence, the aim of this review was to examine these additional
studies and assess whether mindfulness-based stress reduction
can be an alternative and complementary approach for stress
reduction in nonclinical populations.

Questions being addressed in this review include the
following:

e Has mindfulness-based stress reduction been found to be
efficacious in decreasing stress in otherwise healthy
individuals since the 2008 review?

e s there sufficient data available to draw conclusions
regarding the efficacy of mindfulness-based stress
reduction in stress management?

e What are the methodological limitations of present
research studies and how can these be addressed in
future research?

e What are the common outcome measures measured by
studies and which ones are more important for future
studies?

Methods

A systematic review of studies involving mindfulness-based stress
reduction interventions among healthy individuals was the method
used in this study. To be included in this study the article must meet
the following criteria: (a) be published in the English language; (b)
included in following databases: CINAHL (Cumulative Index to Nur-
sing and Allied Health), Medline, or Alt HealthWatch; (c) study con-
ducted between January 2009 and January 2014; (d) include any
mindfulness-based stress reduction as an intervention; (e) use any
quantitative study design for evaluation; (f) conducted in healthy
adults (older than 18 years); (g) examine outcome measures related
to stress and anxiety; and (/) include evaluation results as opposed
to mere description of the protocol. Articles were excluded from this
review due to the following criteria: (@) studies that did not evaluate
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Phase I: Boolean Logic
CINAHL, Medline, Alt Health Watch

Adults AND Intervention AND Mindfulness
Time: January 2009 — January 2014

Terms: Mindfulness-Based Stress Reduction AND

v

Total articles returned
(n =396)
CINAHL n = 143
Alt Health Watch » =18
Medline n =235

i

Duplicate articles

Phase II: Dis'tillation s 3 (TT = 1,7) ;
Total articles exchuded (2 = 92) N Review/ discussion articles
Total articles remaining (n = 304) ) ( %) 68)
Not in English language
J, =7
Phase III: Manuscript and Article did not contain healthy adults

Reference Review (n=219)
Total articles excluded (n = 287) —> Article did not contain quantitative
Total articles remaining (n=17) results (n = 15)

Article did not involve adults (n = 16)

<

Article did not contain desired outcome

Articles satisfying inclusion criteria,
distillation, and review

@=17)

results (n=33)
Article did not focus solely on
mindfulness-based stress reduction

(n=4)

Figure |. The 3-step data extraction process.

the intervention or implemented a quantitative design; (b) did not sam-
ple apparently healthy participants; (¢) did not include selected out-
come measures; (d) used other stress reduction strategies; and (e)
did not index in any of the following databases: CINAHL (Cumulative
Index to Nursing and Allied Health), Medline, or Alt HealthWatch.

Three phases of data review were conducted for this study (Figure 1).
To identify studies meeting these criteria, Medline, Alt Health-
Watch, and CINAHL database searches were performed for Phase I.
Boolean terms used to identify studies meeting the criteria included
“Mindfulness-Based Stress Reduction AND Adults AND Intervention
AND Mindfulness” for the time period January 2008 to December 2013.

Using the aforementioned terms/phrases, 396 articles were returned
from Medline (n = 235), Alt HealthWatch (n = 18), and CINAHL (n =
143). Phase II included preliminary distillation of the articles by elim-
inating duplicates (n = 17), review/discussion/other articles (n = 68),
and studies not in the English language (n = 7). In Phase III, comprising
manuscript review of the remaining articles (n = 287), articles were
eliminated that did not contain desired outcome results (n = 33), did not
involve adults (n = 16), did not involve healthy individuals (n = 219),
did not have quantitative results (n = 15), or did not focus solely on
mindfulness-based stress reduction (n = 4). Hence, the remaining arti-
cles (n = 17) satisfied the eligibility criteria.

Results

As a result of the data extraction process, 17 articles were
found satisfying the eligibility criteria. Table 1 summarizes

the studies including the year of publication, authors/coun-
try where the study was performed, study design and sam-
ple size, age of participants, intervention modality,
intervention dosage, outcome measures, and the salient
findings. The studies are arranged by year of publication
in the ascending order starting from 2009. Within a given
year studies are arranged alphabetically by the last name of
the first author.

Of the 17 interventions, the majority were done in the United
States (n = 9),93:93:68-7476 fo]lowed by the United Kingdom
(n = 2).°77% One each was implemented in Australia,”’
Canada,®® Netherlands,”® Norway,”® and Spain.®® Of the 17
interventions, 5 were randomized controlled designs,70’72’75 76,79
2 studies used quasi-experimental designs,”*’> and 10 used pret-
est—posttest designs.®*¢>%71747778 The mean sample size cal-
culated for all 17 studies in this review was 100.94, with a range
of 11 to 288. Total sample sizes (n) were typically between 30
and 155, with 3 studies having sample sizes less than 30°*%” and
3 studies with sample sizes more than 155.9%7>7® The samples
with which the mindfulness-based stress reduction interventions
for stress management were conducted were in undergraduate
students (n = 2),°*" general public in community settings
(n = 5),0%66697279 with health care students (n = 2),”*”> with
health care professionals/employees (n = 5),°*¢%717477 ith
primary school teachers (n = 2),°”7® and 1 study was online.”®



(panunuod)

(@0 = d) sieA?|

$s9.3s pue uolssaadop

Joy syuedipnued 3sow Joy
syuswaAoadwi Juedudis e

(10> d)
Ayredwsa jo saunsesw g

Ul US3S BSBAJOU| JUBDYIUSIS e
uonuaAJaUnsod
paAJasqo aJam (|0
> d) uoissedwod-jjas pue
(10" > d) Apenands (10" >
d) ssaujnjpulw Ul sasEIIOUI

3eds
ssa.ng A1aIxuy uolssaudaqg e
3u1ag-|]9 A [enatids
—Adeaay] ssauj|| d1uoayd
JO JUBWISSassy |euondUN] e
S9)BIS POO|,| JO dyoud e
A403udAU|
ssa.3G JO swoldwAg e
9BdS SSAUAIBMY
uohRusny [nypully e

Xopu|
AAnoeaYy [euosiadianu| e

£7] ssep ul ySnea spoyraw
Supnoead yoam e skep 9/Aep
e sajnuiw G§ ‘weaSoud jo
>99M U39 puE 3G UsamIaq
182394 ABp 1U3IS, JnoyY

-G ‘s9sse[d Jnoy-G-7 Apjeem g

[e2n10eud Bwoy

uononpay
ssa.1g
paseg Saewa) (| pPue sfew
-SSaU|NJpull SUO ‘s 93g| 03 SO 978

sjooyds
Asewiud uequngns [e20]
Wwo.y pa1InIdaJ suoyde
Jo paisisuod sjdwes ‘(| |

= u) udisop 3semsod—1sara.d

Anoey
uoneonp3 Suinupuo)

wop3ury|
pauun
/,9PYUEBIINH pue
‘Aasue] ‘auJaH
‘JaddoH

‘Ppiws ‘plos 0101

se oM se (10 > d) + uononuaasul Jo sanoy uononpay s Ase8jeD jo AusasAlun
aduequmsip poow pue (|0’ Z1] ssepd ur 3ySnea spoyzaw ssang wouy syuedpnJaed pajinidad epeuUeD)
> d) ssa43s Jo swordwis Supnoead Aep e seanuiw G paseg saeak /4§ JO uesw jo paisisuod ajdwes ‘(|4 /ggUOSHED
uj suondNpaJ JuedudiS e 9edg uoissedWoD)-J|9S @  ‘SUOISSIS AINUIW-(g AP[9OM g  -SSU|NJpUl| Yam ‘saeak £/ 01 7 = u) udisop 3samsod—3salald pue ‘edadg ‘aludig 0]0T
(90" = ) uonedin.ed
USAW 3uimol|oy
$2.402S SSaU1s paAlIddJad
Jamo| A|euidiew
paodau dnoud aundasu| e
(50" > d)
$S9.3s paAladJad ul sauldap
1sod—aud juediyiusis
pamoys sdnous yiog e 9|BdS SS9.1G POAISDISd e
[#2158.4d swoy + uon
-onJisul jo sunoy 7] ssep
u1 3y3nea spoyzsw 3upnoead sdno.s sjuswiyoene
(S0° > 4) uonedn.ed joom & sAep 9/Aep & sain uononpay aJndasul Joy /0Ly 24ndasul YIIm 99 pue
WS 01 Jolud s[pAs| aJreuuonsand -ulw G§ ‘weuSoud Jo dpam sSa.ng pue dnoug aundas Joy SJUBWIYDEIIE DUNIDS IIM s91'IS panlun
ssaa3s Jaysiy Apuedyudis pasiaay :sdiysuonejay Y29 Sulinp 1eaa39.4 Suojlep paseg sJedk /G6f JO UBBW 9 Jo paisisuod djdwes ‘(| €| /5ouOSqID pue
pa140dad dnoud aundasu| e 9s0|D ul sadudlIadxg e ‘sasse|d UNOY-G7 AP|99M g -ssaujnypully Yam ‘saeak g/ 01 [ = u) udisop 1sam3sod—31sa1add  ‘UMo.g ‘UOPJIOD 600T
sduipui4 juaijes $9.Nses|, swoNnO 98esO( UONUIAJIRIU| Aiepol ady a|dweg pue udisaQg Anuno)/sioyany  Jea )
UONUIAJIDIU|

(L1 = N) ¥10T Arenue[ 03 6007 AJsenue[ ‘sjenplAlpu] AY3[edH JO} SUOIIUSAIIIU| UOIIDINPIY SSA.IG Paseg-ssaujnjpully jo Arewwng *| ajqeL

274



(panunuod)

(100" > d) ssaunpuiw [sanoy g7] (6£T = u) weaBoud ysgW ‘Pisows
pue (100" = d) PasIA9Y-3[edS Ssaujnpully UoISSas UNOY-g [euonIppe paseg saedl 9'|| F 0'SH Aed-jjos wouy panidad REL[EYYN
Airenmuaids ur sadueyd 9ANDBYY PUE SANIUSOD) e dUO ‘s3sse|d UNOY-G 7 APjoam g  -ssaujnjpully 38 uesw ‘sueak /701 0T ‘udisap 31sa1350d-15333.4 ‘uosaainy 10T
95UsJaYoD) ey
as|nd JO ainseaw AINUIW-G e
Jeds
soousliadxy [emuids Ajieq e
sSaJls Jo
aJnseaw 3|qeljaJ A|[eaiuld
J0U sem AJl[IQeLIBA d)e pasiaay
-as|nd jo aunseaw 3uisn -06-3sIPPaYD wolrdwiAs e
Syauow | J9AO pauleIsns
‘sadualuadxa [endids
Aj1ep ui saseauoul uediiusig 9€-WJ04 1IoyS e
sJapiroad aued
[sanoy z¢] weaBoud jo uononpay dno.sg ya[eay jo paisisuod ajdwes
syauow | J9AO paureisns S99M Y3/ PUE UG U3aMIDQ ssang Jonuod ul '8 F T ‘sdnoug (¢ = u) |os3uod S9JBIS panlun
‘sS2.3S JO saJnseaw QWIIBWOS JBaIRJ Jnoy paseg ‘dnoug [eyuawiiadxe pue (4G = u) [eausawiiadxa JgolEUBUISOY
ul uondnpaJ edudig 9|BdS SS2.1G PAAISdISY @ -8 ‘s9sSe[d UNOY-£ APj9dm g  -ssaunjpully Ul 9'¢ F 8 93e uesly ‘(5] = u) udisap 1sod—a.d pue A1esy ||0C
UONUIAJIIIU|
JO uonenjeA [eqo|) e
aJreuuonsand
[043u0D) [euonOWT
sa|qelieA 7 Jayio
01 pajejaJ Apuedyiudis Jeds
SS2JISIP Ul 9SB2UD9(] @ 129\ SANESDN PUE ANISO e
9|edg ssa.alg
dn-mojjo} yauow-¢ 3urinp PaAIRdJad pue sadudliadxy
PEMNIESTTENELIERCTI ] 3JI7 JUa3Y Jo ABAING e
SJ9JUD
(200" = d) 0aye aJed Asewyud pue seydsoy
SAne3aU Ul 95B3U29p %40C uononpay SNOLIBA Ul Pa3INJdal
‘010" = d) uoneuiwna ui [sanoy g7] ssa.1g sjeuoissajoud yajeay c_mn_m\oomvcmm_
uonanpad %0¢ ‘(910" = d) pasiaay UoISSas UNoy-g |[euonippe paseg Jo paisisuod ajdwes ‘(g7 -BIDJEC) pUue
$S9.3SIP JO UORINPAJ %,GE -06-3sIp|PaYD woldwAS e dUo ‘sassep Jnoy-G7 ApPam g -ssaujnjpull]  sJdedk || 28e uesly = u) udisap 3sansod—3salald oJansy-unJep 0]10T
9|edg ssau[nypully
Jo Auojuaau| Apnusy| e
(50" > d)
AJ03URAU] S||DIS SSAU|NIPUIL
JO suolsuswip  Jo 7 uo aJreuuonsang) Jeaq wo.ly
sjuswaAoadwi Juedyudi§ e WS B[edS WI|qodd [eqO|D) e
[e2132e4d 3woy
-+ uonanuasul Jo sanoy
sduipui4 Jualjes SaJ4nses| awonnO a8eso UonNUIAIRIU| Aepol ady s|dweg pue udisaQg Anuno)/sioyany  Jesx
UOUIAJIIIU|

(penunuod) *| a|qe

275



(panunuod)

dn-mojjo) yauow-g|

18 (§0° > J) SS9J4IS PAAID
-4ad ul saulpap 48|
pue (800" > d) adoy pue
‘(€0 > d) Ayaedws (500"
> d) 8uiaqg-|jom aAndalgns
‘(10" > d) ssaunpui

u| saseaJdUul J934e| pamoys
ssaujnypuIw Juswiea.naud
JO s|aA9| Jaydly

Su1ag-|loAA 2ADRIgNG @

Yyam siuedipnaed ysgiy @ 9|BdS S59.3G PAAIRdIDY e
dn-mo|jo} yauow
217 (10" > d) 2@doy SH1VY
ul saseaJdul Jague| Appued
-ijudis pue (| > d) ssaa1s
ul sauldap Jad.e| paliodau
syuedidnued uononpay aJreuuonsand)
$S9.1G paseg-ssaujnjpully e uonEUILNY UONIB|RY e
JusunEas)
Joue (70" > d) Ay AsaaAun a1eAld |[ews
-edws pue ‘(|0° > 4) Suleq B J€ Sjuapnis aienpeddiapun
-[19Mm 3AR3Igns (50" > d) uononpay Jo paisisuod ajdwes (G| s91'IS panlun
SSOU|NJpUIW 3B UO $ID9Y0 [sanoy g7] ssa.a1g (saeak = U) |0J2UOD 1SI|-1BM puE Jo,/2VEld
juedyiudis pey uononpay 9BdS SSAUIBEMY UOISSas UNoY-g [eUoOnIppe paseg 6T F €1'8] 93e (51 = u) eauswiadxa ‘(pg puE ‘uasaioy |
SS9.1G paseg-ssaujnjpully UORUANY |NJpUll] @ DUO ‘S3SSE|D JNOY-GZ APjPam g  -ssau|njpull ueaw) sJedk 7 01 §| = U) [Bl1) [0JIUOD pazZIWOopuURy  ‘Umoug ‘odideys |]0T
uondNpaY Ssa.a1g paseq
-SSau[Nypull] WO Jyouaq
01 suoneldadxa Jo JuIXd
3upjse AoAJans sujjaseg e
ASAJING T |-W.IO4 1I0YS e
(500" = d) ssau
-|njpuiw uonuaAsIunsod
Ul S9sBaIDUI U338 YIIM
pajeidOsse Apuedyiudis sem
uondNpay ssaJig paseg
-SSQU|NJpUI| WO JyauUaq Jeds
01 Adueldadxs Jojesdn) e sadudladxy [emdids Ajleq e
S9JBIS panlun
145 PARIOMA
(210" = d) y3eay |eausw JUBWISSISSE pue
ur Juswaaoadwi 01 uononpay AaAdns asunodisod  ‘zadeng ‘pe|dy3
paiejad Apuedyiudis adam ssa.1g ur Sunpedppiaed g Yyam ‘Aopue.g
sduipui4 Jualjes S9JNSE3], dWOINO 93eso uonuaAILIU| Aepol ady o|dweg pue udissQg Anuno)/sioyany  Jesx
UOUIAJIIIU|

6

(penunuod) | v1qeL R



(panunuod)

AJJom pue ‘suopows
Sune|n3dau sen|ndIYIp ‘suon
-ow? Jo Jed} ‘uolssaldxa
J28ue aAIssa.38e ‘uoissaud
-dns Ja3ue ‘sssupapuiw
-JU3sqe Ul 9SeaJddp

aJreuuonsand

J91e0.38 Apuedyiudis e
[#on5%e.4d swoy
+ uonsnuasul Jo sanoy
2] ssepp ur 3ydney spoyzsw
Supnoeud >eam e skep
dnoug jeausw 9/Aep ® saInuIW G ‘SSepd uondnpay (17 = u) dnou8 joszuod s91eI§ palluN
-14adxa ur uoissedwod-jjas Y3/ PUB |19 US9MISQ 1B3.413. ssa.1g (saeak 1s1]-3eM pue (07 = u) \N\Aw_u:m‘_m
‘SSaUNJpUIW Ul dsBIIdUI aJreuuonsand JU3|Is JNOY-/ [euonippe paseg 1671 F ST9y 28 [eauswiiadxe (9 = u) pue ‘pe|Q3
Jaeaud Apuedyiudis e SSSU|NJpUIl] 1908 DAI{ @ DUO ‘SISSE[D UNOY-G'Z AP[9M §  -SSau|njpully  Uedw) sJedk /g 01 [  [eld) P3||O.JIUOD PIZIWOPUERY ‘Buay| ‘suiqoy T10T
sJapiroad aued yeay
Jayzo ueys sueisAyd
Jo} 4918348 $9.400S
1sod pue aud uj seduslRyIq @
$2.402S
Yafeay [edisAyd g uolstan
w31 7| -w.io4 3104s
ur sadueyd juediiudis oN e
uoiuaaialunsod
03 -a4d wo.y (100" > d)
Apuesiyiugis paroaduw ré
3ulag-||om [BIUS|] @ UOISIDA W T [-WI0o4 1IoyS e
uonuaAJaIUnsod [e2132e.4d awoy
03 -a4d wouy Apuedyiudis + uononuasul Jo sanoy
paroadwi (100" > 4) 17 ssepp ui ySney spoyraw s8unies
s2J402s juawysijdwodde 3upnoead >eam e shep Aunwwod pue AIsJaAiun
[euosaad pue ‘(400" > 4) 9/Aep ® saInulW G ‘ssepd uondnpay u1 paonoead oym saapiroad
$2.402s uonezijeuos.aadap Y3/ PUE |19 USDMID] J8a11d sSanS 2.ed Y3|EaY JO PaISISUOd s9)'IS panlun
‘(£00° > 4) soJ0ds JU3|Is UNOY-/ [euonippe paseg o|dwes ‘(g = u) udisop 1, BulHoyds
UonSNeYXa [eUOIIOWT e  AJOJUDAU| INOUING YDB|SBl| ® DUO ‘SISSE|D UNOY-G'Z AP[9d9M 8§  -SSau|njpully] [eUONBAIDSqO 3531350d-15333.14 pUE UBWPOOD) T|0T
9|edS SSUAAISIO4 pue[uesH e
Xapu|
A)AnROEaY [euosiadiaiu| e
3eds
adoH [euonisodsiq NPy e
9|edg uoissedwo-jjos o
9edS 103y
9AIIE3dN PUY 2ANISOd ©
sduipui4 Jualjes SaJ4nses| awonnO a8eso UonNUIAIRIU| Aepol ady s|dweg pue udisaQg Anuno)/sioyany  Jesx
UOUIAJIIIU|

(penunuod) *| a|qe

277



(panunuod)

uonuaAJaunsod pue
auljaseq usamIaq (100" > d)
Inoudng oM paseadsp
‘(100" > d) ssa41s paaldaad
‘(10" > d) Wpieay [essusd

ul syuswaAoadwi Juedyludis e
sdnou3
[043U0d pue [eIudWIIRdXD
U99MIDQ SPIM | |
pue g 3e s2.403s Inoudng

Ul S9JUBIRYIP JUBDYIUSIS ON @
(9600" > d)
syPam g 1e Ayredws

ul 9seaJdul UedYIugIS @

(AjoAnoadsau

‘10" > d PUe |00 > d)

sujjeseq yum paJedwod

S)99M || pue g e A1aIxue
Ul 9se2.59p JUBdYIUSIS e

sdnoug usamiaq
Jayip Apuesyusis Jou

pIp sa8ueyd uoneulwny e
dnousg
[eauswiiadxa ul uoneuIwNI
Ul 9SB3J29p J9)eUS

Joj puaJl JuedIUSISUON| ®

9|BdG $S2.41G PAAIRDIDY e

AJojuaAu| Inoulng Yoe|sel| e

Ayredwg
ueIsAyd Jo a|eds uosays[ e

Aiojuanau| A121XUy suing e
D wuo4
1I0ys—9|ess Ajiqe.issg
[BI20G SUMOID)-dMO[Je|] ®
9|ed5 uoissedwo)-j|as e
9|edg uoissaudxy
Ja8uy JadJaqaidg e
aJreuuonsand
AJIOAA 93BIS UUDY
9|edg sasuodsay sAneUIWNY e

9[edG [0JIUOD) BANDRYY e

aeog uonen3ay
[euonow3 ul saRNJIYI @

[e2n0eud

swoy + uopndn.aisul

Jo sunoy 9] ssejp ur aysnes
spoysw 3upnoe.d yoam

® sAep 9/Aep & saInuiw Og-ST
9]99M y3g J93ye 1B.4394 ABp
-|IN} [BUONIPPE 3UO ‘SUOISSS
U33MIBQ J0IDNIISUI YIIM
10BIUOD |lBWS ‘S||ED 92Ud

-19ju0d3[3) JINoY-g'| Apjoam 9

[#213584d 3woy + uon
-onasul jo sanoy 7] ssep
ur3y3nes spoyzaw 3upnoead
>oam e sAep 9/Aep & sainuiw
GE “29Mm Y39 Surinp 3eau1au
JU3JIS UNOY-/ [eUOnIppE

SUO ‘sasSE[D UNOY-G'7 APj9am g

uononpay
$59.25
paseq
-ssau[njpull]  SJeak 7'ZS jo a8e uesly
sueak 947 jo a3e
uononpay ueaw ‘sueak 0g-7T
ssang :dnoug joa3u0?) {9°9g
paseg  jo a3e ueaw ‘sueak Qg

-ssaunjpuly -£ :dnoud [eauswiiadxy

8umas aJed Yajeay ul
$9s.4nu Jo paisisuod sjdwies
‘(9¢ = u) udisep 1se1350d

pue -a.ud pazjwopueiuoN

sjuapnis
aJed Yijeay a3enpe.s

Jo o|dwes & wouy ume.lp
(51 = u) dnoug josruod
pue (9] = u) dnoug |eausw
-11adxa ‘(| ¢ = u) uSisop
[eauswiaadxa-isenb 3sa13s0d

pue -aud paziwopueiuoN

sa1e1g panun
1, A7
pue ‘Jedozy

‘9aeD) ‘oyJezeg €10T

sa3e3g padun
I, IPYI
pue ‘Aswoo |
A P10z
‘Puowiey
‘esoqieg €10¢

sduipui4 Jualjes

SaJnsesl awonnQ

93eso uonuaAILIU|

Aepol ady

uonusAJalu|

s|dweg pue udisaQg

Anuno)/sioyany  Jesx

(penunuod) *| a|qe

8

N
o~



(panunuoo)

Inoudnq Y3/ PUB U39 U99MIDq JB3.438. :dnoug josauo) /'y |042u0d pue (Hf| = u) dnoud ‘8a0qli4
JUSPNIS IO SSAUIS JUIPMIS aJreuuonsan®) JU3|IS JNOY-/ [eUONIPPE paseg F 9'€7 jo a3e ueaw [eauswiiadxa (g7 = u) ‘uassA |
ul suondNpaJ JuedlIusIs oN e YI[edH [eJ2USE) e DUO ‘SISSE|D UNOY-G'Z AP|99M §  -SSau|nJpully :dnoug |eyuswiiadxy  uBisep pa|joJiuod ‘paziwopuey ‘8ney|os ‘9qIA @ €10T
C-A wiof
el | -Auojuanau| A18IXuy
Jed | -91e1G J9843q|1adg e
synsaJ juedyusis ppaik
30U pIp Inq ‘dnoug joJ3uod
Joy Apysi|s pasea.oul 31
seaJsaym ‘dnous Juswieay
Joj pauldap A1aIXue Jed| e 9|edg uoissedwoD-j|oS
dnousg
[eauswiiadxa ul saunseaw
(100" > d) uoissedwod
-@s pue (100" > d)
SSaU|NJpUIW Ul SISBAIDUI
1sod 01 -aud Juedyiusig e WIHd ®
SJOIABYDQ SANDIPPE
UO $3SJNOD YI[B3Y dANIDD
J3Y10 Ul pajjoJud SIUSpNIS
wo.y padajas Ajwopued
sjuspnis a1enpeJdiapun
aJam (/ = u) dnoud josauod
[9]ieJed pue sasunod yijeay
saeak 7| SAND3[S Ul P3|0JUd SIUSPNIS
saJunseaw uoissedwod-j|as uononpay F |’ jo 3e ueaw ajenpeJdJapun aJam (77 s91'1S panlun
Jo ssaujnjpuiw 4oy dnoud ssa.1g :dnoug jonuo) 0| = u) dnou2 [eauswiaadxs /gau03UD pue
|o43u0d |9|eJed Suowe SIS Ssaujnypully [sanoy paseg F §'|7 jo 93e uesw ‘(611 = u) udisap 31sensod ‘ol1BWassOy
sadueypd juedyiudis oN| e Jo Auoquaau| opniuay e )] sossepd dnoy-g Apjeam g -ssaujnjpully :dnoug jeyuswiiadxy  —3se194d [eauswiiadxa-Isend ‘oa1D-uadueg €£10T
9|edg uoissedwo)-jjos o
Ayredwg
ueIsAyd Jo a|eds uosays[ e
(100" > d)
syauow 4 3e uoissedwod
-J|9s |[edaA0 Ul Jaydiy
Apueoyiudis auam adnoe.d
uondNpay ssa.a1g paseq
-Ssau[nypully paurejurew
oym siuedpiaed e 9eds AIIusUag Jolug e
syluow 4 I9A0
2cueusiuew 3unsadans
‘SHI9M | | 03 M g awil ré
wouJj sadueyd Juediudis ON] @ UOISJIIA WY 7 |-W.04 1IoYS e
J938| syauow § A1ojuaAu|
paureasns syuswaAoadw| e Inoudng uadeyuador) e
s3uipuly juales sa.nses|, awonnQO a8eso( uonuaAINU| Aujepol ady o|dweg pue udisaq Anuno)/sioyany  Jes
UONUIAJIIIU|

(penunuod) *| sjqeL

279



(panunuod)

(150" =d)

anouJnq ul aseaJdul
auedugis Ajfeuidsew (g0
= ) |10snJ02 Suiuiow

Ul 9SB3Jd9p JuBdYIUSIS
pamoys dnougd [ou3uo>)
Tlo =4

SE|q [BUONIUSIIE SANDYE
PUE (9%0" = d) J0lARYaq
WOOUSSE|D Pale.-IdAIaSqO
ul syuswiaaoadwi Juediiusis
pamoys dnou3 uonuaAsaiu|
(8¢0" = d)

INou.INg Ul SISB3JI3p pue
(800" = 4) uoissedwod
-J|9s ul aseaudul (7€0" = d)
SSaU|NJpUIW Ul 3SBIIDUI

wa)sAg 3uliodg

JUBWISSISSY WOO.ISSE|D)
ASAJNg suaorednpy
—AJ03UBAU| INOUING YdE|SE|

9|edg uoissedwo-j|os

aJreuuonsand
SSaU|NJpUll| 19084 DAl

[#on5%e.4d swoy
+ uonsnuasul jo sanoy 9]
sse|d ul y3nel spoyrsw

saeal
6V’ 11 F 058¢ jo o3e

sjooyds Aueuawaa d1jqnd
IUSIBYIP WOy SIoyde
Jooyds Aueyuawd|s jo a|dwes

sa1e1g panlun

‘(500" = 4) swoirdwAs Supnoeud doam e sAep g/Aep uononpay uesw :dnoug [0.3u0D) & wouj umedp (g8 = u) dnous 15,40SPIARQ
[eo13ojoyd4sd [eaAas uo B S9INUIW G ‘Uoisawwl ssa.a1g ‘56’9 F 0/9% jo 23e |[o43u0d pue (0| = u) dnoud pue
syuswaAoadw Juedyiudis 3uo|-Aep Junoy-9 [euonippe paseg ueaw :dnoug [eusw [eauswiiadxa (g = u) ‘snuog ‘4a3uig

pamoys dnou3 uonuaAtalu| 06-35IP29YD woldwAS e dUO ‘sasSe|d UNOY-G'Z AP|99M §  -SSau|njpully -l4adx3 ‘sueak 9g-g7 uBisap pajjoJluod ‘paziwopury  ‘849gp|OD) Y0oO|4 €£]0T
aJreuuonsand
SSaU|NJpUIly 19284 9Al4
Surag-||9AA 2ARD3Igng
(10" < d)
dnoug [eauswiiadxe
Ul S9JNSeaW SSaU[NJpUIW ssang
u1 a8ueyd juedyusig |ooYdS [e2IP3] PRAIRdIRY
(100" > d) dnoug
|os3uod yum paJedwod
(8urag-|jom pue ssaalsip
[B3USW) SaUNSesW SWodIN0 (uoisaaA Juspms)
UleW Uo s1294° JuedIudIg Aa0juaAu| Inoudng yoe|se
[#onoe.4d swoy
+ uonsnusul jo sanoy 7] KemuoN
sse[d> ul 3y3ne3 spoylaw S313ISJSAIUN T WO} SIUSPNIS /¢, IEPuIglg
3upnoedd >oam e shep uononpay saeaf /' ajenpeJdiapun jo ajdwes e puEe ‘a1j4aS
9/Aep & saINUIW G SPaMm ssa.1g F 0pr o o8e uesw  wodj umedp (| = u) dnoud ‘93uiauasoy
sduipui4 Jualjes SaJ4nses| awonnO a8eso UonNUIAIRIU| Aepol ady s|dweg pue udisaQg Anuno)/sioyany  Jesx
UOUIAJIIIU|

(penunuod) *| a|qe

0

o]
N



(panunuoo)

(S00" > d) dn-moj|o} Ypuow:-|
01 13s0d wouy sases.udsp
J91e2.48 yum ‘(100" > d) uon
-usAJmunsod o3 -aud wouy
$3.402S g-9JIBUUONSIND
YIS JUaNEd UBSW

Ul 92UlJRYIp JUBDYIUSIS e
(100" > d) dn-mojjoy
Yauow-| o1 3sod wouy
S9SB.O9p J9389.8 YyuM
‘(100" > d) uonusaszUnsod
01 -a4d wouy sa.400s
/—3UBWISSAsSY JapJosi
AvIXuy pazijelauan) uesw

ul 9duaIRYIp JUBdHIUSIS e
(100" > d) dn-mojjo}
Yauow-| o3 3sod wouy
S9SBAJD9P J21eaUs YyuM
‘(100" > d) uonuaasnunsod
03 -a4d wouy s9.403s 9eds
$S9J1G PAAIadISd UBsW

Ul 9dUdJ3YIp JUBDYIUSIS e

00" = d)
SsaJls—saJnseawl

ssva «(sL0° = d) Aunge
-a3euew pue (710" = d)
Aujiqisuayaadwod ‘(00"

= d) 9| 01 uoneIUSLIO
—saJunseaw HOS (] €0°
=d PUe | |0" = d) sauns
-BaW 7 |-aJieuuonsand
|esH |eJsusD)

ul syuswaAoadw Juedudis e

6-2J1BULONSANYD)
YIesH usned e

/-1UBWISS3SSY J9pJosi
A_IXUy pazijesauan) e

3|B1S $$9.43G PAAISdID] e
3[eas

ssa.1g A19IXuy uolssaude e
3JI7 031 uoneIUSIO

—92UaJaYo7) JO ASUIS e

T|-24reuuonssnd
|ESH [eJouUdE)
s30| 2o13oe.d Apj9apA @
0D)-ON|/OD) dANDYY
dse] 3uissado.d
uopew.oyu| [ensip pidey e
Aiemeg pajewoiny
159 [ed18ojoydAsdoanaN
agpuque) e
so|dwies
BAI[ES Ul S|9A3] |OS[1I0D)

[pa11odau

3|npayds ou] 9aMm jo

Aep AusAs aonoe.d [ewaOUI
auo pue pajddns sdij> oapia
pue olpne 3uisn 9sI2J9Xd
uonelpawW [eW.Io) sUQ

YLV
 JO wnWIUIW 3Ise| 3SIN0D)

s|lew?d pue ‘syuswugisse
‘soaplA y3nouyy sanbiuysel
SSSU|NJpUIW |BW.IOJUI pUE
S||P{S UoOnIEIIPSW [BWL.IO) BSN
03 uJes| syuediued susym
SUOISSS DAIRIIUI US|

[e2n10eud swoy

+ uondnuaasul jo sanoy g]
S[99M g J0j s3INUIW T JO
SuoIssas ssaujnjpuiw Ajrep
Joy Jdozey|idey doyssiom
Aq papaodas gD ‘doys

oM YSgIN Aep-| paidepy

uonanpay
ssaulg

paseg
e -ssaujnypully

sk 86| | F L'L¥
a8e ueaw ‘sueak 08-0T

uononpay
ssaulg (saeaf ||
paseg -0] = 98ueu ‘|$'0 =

-ssaujnypully QS) s4eak g'g| 28e ues)y

954n0d

SUI|UO 03 S|B.LI9JRI-J|SS

Jo paisisuod ajdwes ‘(g/¢
= u) udisap 1s913s0d—159319.4

SSAIMPIW ()7 PUE S3SINU
0¢ jo paisisuod ajdwes ‘(o
= u) u3isap 3semnsod-isara.d

wop3ury|
pajun
1g,SWEIIIAA
pue ‘®AoUe|YLD
[YIsnay €10

eljRAISNY
1,,ds1D pue
‘n\ ‘uoling

‘Ao|sag ‘unauno4 €10T

s3uipuiq Juaijes

S94nses|,| 2wodINQ

98BSO UONUIAJIRIU|

Aiepol
UOIIUDAIRIU|

ady

a|dweg pue udisag

Anunoy/sioyiny  Jes A

(penunuod) | s|qe

281



"3Jeds ssa.3s A19IXue uolssaddep = SSy( 9IuUsaYod Jo Isuas = DS ‘B[eds ssaujnjpuiw eiydijspejiyd = | THJ (UONINPa. $S3.4IS PISEG-SSIUNJPUILL “YSGIN :SUONBIASIGQY

saunseaw [ed13ojoisAyd
JaY10 uo paureIqo

$129)49 JUBdYIUSIS ON
(00" = d) 3semsod o3
-aud wouy sadueyd pajejad
-ssa3s aunssaud poojq
2||01sBIp puE dJnssaud

oned A>usnbauy
y3iy/Aouanbauy moj

pue ‘pueq Aduanbauy ySiy
‘pueq Adusanbauy mo| ‘pueq
Aouanbauy mo| AuaA ‘|osinaod
3uisn Aujiqeliep a1y JueaH
STUdVLHOd

3uisn aunssaud poojg

D) E|
e 3uisn A3jiqelieA 916y 1JedH

pooj|q 21j0asAs Ja|[ews 3[eds /Yy
pa1qiyxa dnoud jusunead] e 9ANESSN pPUy dANISO4 e
(200" = d) @4nssaud poojq sjuapisad SpUBlIaYISN
d1j01seIp pue (470" = d) [#o1284d swoy + uon Aunwwod jo sjdwes 1o,193X0g UBA
aJnssaJd poojq 21|03sAs -onaisul jo sanoy og] ssep uononpay ® WouJj umedp (y = u) dnoud pUE ‘suddewey
||BJ9AO Ul S3SBIDIP u1 3ysnea spoyraw 3upnoead ssa.1g |043u0d pue (4§ = u) dnoud ‘uadnag uep
1seamsod o1 -aud Jad.e Sjoam & sAep 9/Aep & saanuiw paseg saeak [eauswiiadxa (gg = u) ‘3993sI9WWO}
pamoys dnoug Juswiesd| e 9|BDG SSOUIG PAAISDISd ©  Gf ‘SOSSE|D JNOY-G'T APjP9M §  -ssaujnjpull 90| F |'9f 95 ues||  [BlII P3||0JIUOD PIZIWOPUEY SPAPIAN £10T
sduipui4 Jualjes S9JNSE3], dWO2INO a8eso UonUIAIRIU| Aepol ady s|dweg pue udisaqg Anuno)/sioyany  Jesx
UONUIAJIRIU|

(penunuod) - a|qe L

282



Sharma and Rush

283

The duration of mindfulness-based stress reductions interven-
tions varied from 8 hours to 32 hours plus home practice. The
mode of duration was 4 weeks, 5 weeks, and 8 weeks (n = 4).
The most common outcome measure was score on a perceived
stress scale, which was used by 7 studies,00-03-08.70.74.78.79 o ¢ \well
as scores on the self-compassion scale, which was used by 6
studies.®>6670-727476 Maglach’s Burnout Inventory was most
commonly used to measure perceived burnout stress.”!’37>7¢
Other common measures used were the Five Facet Mindfulness
Questionnaire’>">’® and the Positive and Negative Affect States
survey.®%7%7° Psychological outcome measures were used by all
studies. Physiological outcomes measures were examined along
with psychological measures by 3 interventions®®’®”® and
included pulse rate coherence, salivary cortisol, blood pressure,
and heart rate variability.

Discussion

The aim of this review was to look studies published from
January 2009 to January 2014 and examine whether
mindfulness-based stress reduction can be an alternative and
complementary therapeutic approach for stress reduction
among healthy individuals. A total of 17 studies met the inclu-
sion criteria. The first question that this review addressed was,
“Has mindfulness-based stress reduction been found to be effi-
cacious in decreasing stress in otherwise healthy individuals
since the 2008 review?” From the 17 studies, a majority (n =
15) demonstrated positive changes in psychological or physiolo-
gical outcome measures related to stress,®*63:6371.73.74.76-79
whereas 2 studies had mixed results.”>”> These findings are in
consonance with the previous review published in 2009 that
found positive results. Of the 15 studies that have shown positive
results, only 2 have used randomized controlled designs.”®”
This type of design is considered the most rigorous as it includes
pretests and posttests, randomizes the participants or their group
into a control and an experimental group, and minimizes poten-
tial threats to internal and external validity. In this design,
changes in pretest and posttest scores can be contrasted by levels
of intervention.

While the pretest—posttest design is the least costly and sim-
plest to conduct, this design is unable to minimize threats to
internal validity such as maturation and history due to the lack
of a control group for comparison. Without having a control
group, the findings from these studies must be interpreted with
caution. Future studies should use the more robust randomized
control design or, when it is not feasible, the group randomized
control design.

The second and third questions this review examined were,
“Is there sufficient data available to draw conclusions regard-
ing the efficacy of mindfulness-based stress reduction in stress
management?” and “What are the methodological limitations
of present research studies and how can these be addressed in
future research?”” The review looked at 17 studies of which 5
were randomized controlled designs. Based on these studies,
some conclusions can be made but one would need to consider
the limitations.

Besides the design type, several other limitations need to be
kept in mind while interpreting the efficacy of mindfulness-
based stress reduction in stress management. The majority of
included studies were of lower quality. This could result in
potential unobserved biases that reduce the significance of
examined findings. The main methodological shortcomings
were small sample size, self-selection, nonrandomization, and
the impracticality of conducting meditation studies under a
double-blind condition. However, all the reviewed studies pro-
vided significant results in the same direction, emphasizing the
nonspecific and potentially specific effect of mindfulness-
based stress reduction for stress reduction.

A second limitation is the administration of self-rated scales,
which could be influenced by social desirability. A third limita-
tion was that people in all studies were most often Caucasian
females, thus limiting the generalizability to minority popula-
tions, and enhancing the necessity of further research in more
diverse populations samples. An important final limitation is
the differing durations of the studies and partially differing
study designs, which could influence final values. Nonetheless,
apart from the modified version for the online participants, and
the shortened program for nurses/midwives and undergraduate
students, mindfulness-based stress reduction techniques, pro-
grams, and lessons with home practice duration were not sig-
nificantly different across the studies.

The sample sizes have generally been small with only 3
studies having sample size more than 155. Power calculations
and sample size justifications are generally missing from most
of the reviewed studies. There have been no large-scale, long-
itudinal studies that have been conducted with this research
problem. Future research should look at the possibility of con-
ducting large-scale, longitudinal studies. If the customary
mindfulness-based stress reduction program is going to be
modified for shorter duration interventions, a standardized
shortened version should be developed.

The final question that this review aimed at answering was,
“What are the common outcome measures measured by studies
and which ones are more important for future studies?” Both
psychological and physiological measures were used by the
studies though psychological measures were more common
and were used by all studies. The most common outcome mea-
sure was the score on a perceived stress scale, which was used
by 7 studies and was measured mainly by Cohen’s perceived
stress scale.** Cohen’s perceived stress scale is under public
domain and is certainly a useful measure to use in studies
examining mindfulness-based stress reduction and stress.
The Self-Compassion Scale is also a useful measure for exam-
ining mindfulness, which is one of the main tenants of self-
compassion. The common physiological measures that can be
used by future studies are heart rate (and its variability), blood
pressure, and, if possible, salivary cortisol.

Conclusions

Stress is an imminent public health problem and one of the
approaches to address this problem is through mindfulness-
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based stress reduction. A total of 17 interventions from
January 2008 to December 2013 looked at mindfulness-based
stress reduction and its efficacy in decreasing stress in healthy
individuals. Of these reviewed studies, all interventions were able
to find some positive effects in psychological or physiological
outcome measures related to stress. Despite the limitations of
not all studies using randomized controlled design, having
smaller sample sizes, and having different outcome measures,
mindfulness-based stress reduction is a promising modality for
stress management among healthy individuals. All practitioners
teaching stress management must include mindfulness-based
stress reduction as one of the approaches for stress reduction.
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