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Association Between Learning Environment Interventions

and Medical Student Well-being
A Systematic Review

Lauren T. Wasson, MD, MPH; Amberle Cusmano, MA; Laura Meli, MSEd; Irene Louh, MD, PhD;
Louise Falzon, PGDipInf; Meghan Hampsey; Geoffrey Young, PhD; Jonathan Shaffer, PhD, MS;
Karina W. Davidson, PhD, MASc

IMPORTANCE Concerns exist about the current quality of undergraduate medical education
and its effect on students’ well-being.

OBJECTIVE To identify best practices for undergraduate medical education learning
environment interventions that are associated with improved emotional well-being
of students.

DATA SOURCES Learning environment interventions were identified by searching the
biomedical electronic databases Ovid MEDLINE, EMBASE, the Cochrane Library, and ERIC
from database inception dates to October 2016. Studies examined any intervention designed
to promote medical students’ emotional well-being in the setting of a US academic medical
school, with an outcome defined as students’ reports of well-being as assessed by surveys,
semistructured interviews, or other quantitative methods.

DATA EXTRACTION AND SYNTHESIS Two investigators independently reviewed abstracts and
full-text articles. Data were extracted into tables to summarize results. Study quality was
assessed by the Medical Education Research Study Quality Instrument (MERQSI), which has
a possible range of 5 to 18; higher scores indicate higher design and methods quality

and a score of 14 or higher indicates a high-quality study.

FINDINGS Twenty-eight articles including at least 8224 participants met eligibility criteria.
Study designs included single-group cross-sectional or posttest only (n = 10), single-group
pretest/posttest (n = 2), nonrandomized 2-group (n = 13), and randomized clinical trial

(n = 3); 89.2% were conducted at a single site, and the mean MERSQI score for all studies was
10.3 (SD, 2.11; range, 5-13). Studies encompassed a variety of interventions, including those
focused on pass/fail grading systems (n = 3; mean MERSQI score, 12.0), mental health
programs (n = 4; mean MERSQI score, 11.9), mind-body skills programs (n = 7; mean MERSQI
score, 11.3), curriculum structure (n = 3; mean MERSQI score, 9.5), multicomponent program
reform (n = 5; mean MERSQI score, 9.4), wellness programs (n = 4; mean MERSQI score,
9.0), and advising/mentoring programs (n = 3; mean MERSQI score, 8.2).

CONCLUSIONS AND RELEVANCE In this systematic review, limited evidence suggested that
some specific learning environment interventions were associated with improved emotional

well-being among medical students. However, the overall quality of the evidence was low,
highlighting the need for high-quality medical education research.
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edical schools strive to educate knowledgeable, car-
ing, and professional physicians and pay particular
attention to opportunities for improving the under-
graduate medical education (UME) learning environment as
they realize its influence on the education of future physicians.!

A critical element of the learning environment is its ef-
fect on student well-being. Although matriculating US medi-
cal students begin training with significantly lower rates of de-
pression and burnout and report better mental and emotional
quality of life than other
college-educated young
adults,? their reported
well-being decreases dur-
ing the UME years. The re-
ported rate of moderate to
severe depression is ap-
proximately 14% and of
burnout symptoms is 52%—higher than reported by other
graduate students or population control samples.>* Studies in-
dicate that up to 11% of medical students report suicidal
ideation.”

The Association of American Medical Colleges includes in
its vision for improving medical education “the health and well-
being of learners.”® This systematic review evaluated the as-
sociation between UME learning environment interventions
and the emotional well-being of students.

GWB General Well-Being Schedule
MERSQI Medical Education Research
Study Quality Instrument

NOS-E Newcastle-Ottawa
Scale-Education

UME undergraduate medical
education

Methods

Search Strategy

Potentially relevant articles were identified (Figure) by search-
ing the biomedical electronic databases Ovid MEDLINE,
EMBASE, the Cochrane Library, and ERIC from database in-
ception dates to October 2016 (eAppendix in the Supple-
ment). Additional records were identified by scanning the ref-
erence lists of relevant studies and reviews published between
May 2011 and October 2016 and by using the “similar ar-
ticles” feature in PubMed and the “cited reference search” in
Web of Science. We searched for gray literature (“that which
is produced on all levels of government, academics, business
and industry in print and electronic formats, but which is not
controlled by commercial publishers”)” through ongoing trial
registries, academic dissertations, and websites of relevant or-
ganizations (eg, Association of American Medical Colleges)
(eAppendix in the Supplement).

Selection Criteria

Studies had to have examined the outcomes associated with
any intervention aiming to promote students’ emotional
well-being in the setting of an academic US medical school.
The well-being outcome had to be obtained through surveys,
semistructured interviews, or other quantitative methods.
Open-ended response formats were excluded because their
methodologic quality could not be appraised with the instru-
ment used in this review. Medical education interventions
measured with open-ended responses have been reviewed
and appraised elsewhere.?°
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Key Points

Question What undergraduate medical education learning
environment interventions are associated with improved
emotional well-being among medical students?

Findings In a systematic review of the medical literature, only 28
articles described empirically evaluated interventions and only 3
included randomization, so methodologic rigor was limited.
However, some data support preclinical pass/fail grading, mental
health programs, wellness programs, mentoring programs,
curricular restructuring, and multicomponent program reform.

Meaning There is limited evidence to support learning
environment interventions for improvement of emotional
well-being among medical students. High-quality research
is needed.

Figure. Review and Selection of Articles on the Association Between
Learning Environment Interventions and Medical Student Well-being

4207 Records identified through
database searching

30 Additional records identified
through other sources

l

3676 Records remaining and screened
after duplicates removed

‘

3589 Records excluded

87 Full-text articles assessed

for eligibility
59 Full-text articles excluded
23 Irrelevant intervention
15 Irrelevant outcomes
——>

11 Excluded study design
7 Non-medical student
population
3 Awaiting study results

28 Studies included in
qualitative synthesis

Methodologic Quality Rating
Study quality was assessed using the Medical Education
Research Study Quality Instrument (MERSQI), which was
developed to appraise the methodologic quality of quantita-
tive medical education research.!® MERSQI scores have been
positively correlated with editorial decisions to publish and
with the presence of external funding for the research
conducted.!® The instrument is based on 10 design and
methods criteria: study design, number of institutions stud-
ied, response rate, data type, internal structure, content
validity, criterion validity, appropriateness of data analysis,
complexity of analysis, and outcome level. These criteria
form 6 domains, each with a maximum score of 3 and a
minimum of O or 1, that sum to produce a total score that
ranges from 5 to 18.

The MERSQI was preferred to the Newcastle-Ottawa
Scale-Education (NOS-E), another assessment tool for medi-
cal education research quality, because it was found to have

jama.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: by a SUNY Binghamton User on 10/11/2017


http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.17573&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.17573&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.17573&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

Original Investigation Research

Learning Environment Interventions and Medical Student Well-being

(panunuo)

Gb'0 = EX1%79 i 1eak 19%8°g 1T Jeap

ISLI 9PI2INS ‘PaURRIIS 3S0Y} Loy

LTTEX!%0°GT 7 489A 1% G TT :T Jedp

:UOI3RZI13N DIIAIS U}l 1eIUaW ‘Pauaalds asoyy buowy
Luediyiubisuou, se paiodal sanjea 4 1je ‘papino.d jou ‘o

(100" > d) SO'ET = X *(%0°€) €€/T SA (% 0€) €¥/€T ‘uoijeapl jepidins
(10" > d) ¥8'CT = SX (%) 8S/¥T SA (%1°6S) ¥/9C ‘swoidwAs anissaidag
:uonuaAIRlunsod/-ald

7176 2JIBULIOASAND U1|edH Judlied

uonespl
1epIaINS Uo uoisanb . ,3)eas uoissaldaq
s91pn3s d1bojolwapid3 Jo) 193us)

(uaauds pue
wesboud) €p¢ =u
(weaboid) 800T = N

86 = }J0y0d J3fie3
79 = 1oyod welibold
0CT =N

weipoud

IN0Y}IM 3I0Y0D Jal}Ied
SA welbold yyeay
1e3uaw pabuoidinu
Yam1oyod

s1edk Ny

Sjuapn3s JedIpaw
Jeak-payL

paziwopueluon

Kjuo 1sem350d 10
]BUOI3IBS-SS01D  HT0T o718 3D
dno.b-9)6u1S

sumoq

dnolb-z 0T0T ;138
uosdwioy |

swiesb0.d YieaH 1eaudjy

(100" =d) 08'¢-0¢€'T

‘1D%S6 ‘16°T ‘YO 1eak 3sed a3 ul jooyds jeaipaw Jo no buiddop paapisuod A)snoLias
(T00" > d) TOT-¥T'T ‘12 %56 *G8°T YO ‘nouing

(T00" > d) ST 03 607~ ‘1D %56 ‘6£°C- = § 2411 o Ayjenb jejusjy

(T00" > d) 84°2-S0°'T ‘ID %56 ‘I6'T = g :9]EIS SS2.13S PanIadlad

(20" =d) (66 ‘0S) 06T SA (0°8 ‘@S) 8°€€

:3]82S U0IS3Y0) PaAIRdIRd (£0" = d) (S0t ‘S) 949 SA (6'T€ ‘AS) T°Lp S3IelS
POON 40 311304d ‘(TO" = d) (8 ‘AS) G'0T SA (8°9 ‘QS) 8'GT 3]3S SIS PaAIRdIad
:(94025) Je3A PU0IaS JO pud 1e papeub SA j1e}/ssed

(10" =d) (+'80S) 6°7ESA ('S ‘AS) 8'LE

13183 U0IS3Y0) PaAIRIRd ‘(20" = d) (0°6€ ‘AS) 0°CE SA (€T 'AS) 0°ET SRS
POOI 40 311J01d (20" = d) (¥°9 ‘AS) 8°ET SA (29 “AS) 60T :3]e3S SS3.3S PAAIRIIRG
_Am\_Oumv Jeak 1s14 JO puo je tm_um\_m SA __m“_\mmmn_

(66" =d) (TE'TTSA) OE'TT :yneay 1etausb {(TT" = d) (90°CT SA) 88'CT AenA
(€9 = d) (Ty'¥T SA) T9'HT :1013U0d-4195 /(£9" = d) (OF'0T SA) 65°0T :BuURG-TI9M
(T4 = d) (SE'ST SA) 957GT :uoissaldap (98" = d) (0T’ T SA) 80'T AILIXUY
1(59105) 17 19159WAS J14e pape.b sA |i1ey/ssed

(v =d) (#8'0T SA) ST'TT :uyneay 1esduab (100" > d) (56°TT SA) 0T +1T :AHIENA
‘(80" = d) (0¥'¥T SA) €TST $103U02-1135 (TO0" > d) (¥£°0T SA) LE'TT :buIdg-1jam
(100" = d) (80°ST SA) 7697 :Uoissaldap {(TO0" = d) (SS#T SA) TO'LT A1aixuy
1(S91025) € 19159Was Ja14e pape.b sa |iey/ssed

(ST =d) (PT'TT SA) 66 'TT :yneay 1esdusb (100" = d) (TE'ET SA) 9T'ST AMeda
(€T° = d) (S 7T SA) OT'ST $1043U02-1135 '(€0" = d) (0T'TT SA) 60°€ET :Burdg-)am
(50" =d) (§9°9T SA) T9'LT :uoissaldap ‘(50" = d) (59°LT SA) T0'6T A1dIXUY
1(S91025S) 7 191saWas Ja1ye papelb sa |iey/ssed

(20" =d) (87'TT SA) 95CT :Ureay 1etausb (100" > d) (ST°CT SA) 091 T “AM]edA
(100" > d) (ZT°¥T SA) TG'GT :103U02-J135 {(TO0" > d) (CO'TT SA) ZO'€ET :Buldg-jam
(100" > d) (68'ST SA) 79'LT :uoissaidap ‘(Z00" = d) (86°ST SA) ¥1'8T :A1dIxuy

e2'7zW104 10yS Apn1S $aL0d1nQ 1ed1pajy
/1'979183S 553115 PaAIRdIad
1zMojuaAU| InouIng yde)sely

519182 L0ISL0) PAAIRIIA]
7597815 POO 0 3)140.d
107918 SSR1IS PAAIId

»121NPAYdS buiag-119M 1etauan Andng
3J1] 1euosIad YHm UoIIIBISIIeS “|00YdS

16 = |eAIRIUI-€2
1O/ = 1Ie}/ssed
papuodsal Z6TT = U
990C¢ =N

T = |eAIa3uI-§
0Ot = 11e}/ssed
I8=N

THT = |eAsdIUI-G
YT = ltey/ssed

(11e4/ssed/siouoy
‘69) SWSAS
Buipelb jeasdqul-£2
Yim suoiinyijsul

SA SWIISAS

Buipeub jiey/ssed
Yam suonniiysuj

(4/a/a/a/v) waishs
buipe.b jeatsiul-g
U3IM 110400 J31)4e9
SA WR)sAs buipelh

11ey/ssed yym 31040)

(4/a/a/a/v) waishs
Buipe.b jeatsiul-q
UM 11040 J31)1e
SA WR3sAs buipelh

S1UapPN3S JedIpaW
1e3A-pu0das
pue -3siig

S1UaPN3S 1edIpaw
1e3A-pu0d3s
pue -3siig

SjuaPN3S 1edIpaW
1e3A-pu0das

paziwopueluop

dnolib-z= 110C
paziwopueiuoN

071819 pasy

dnosb-g 9007
S R CENTN]

dnolb-z  600T ;1839

1(S94025) T 491SaWBS 12148 papeub sA jiej/ssed UM uoldeysiies buipiebal suoiissnp I8¢ =N 1es/ssed yym 1oyo) pue-isii{  paziwopueluon poobpoolg
swiRlsAs buipeso jie4/ssed
s}nsay ulepy S3Insea\ awodng $9z1§ 9)dwes suosiiedwo) uoneindod ubisaq 924n0S

$3.Nsea awWwod3nQ pue uostiedwo) Apnis ' 3jqel

2239

JAMA December 6,2016 Volume 316, Number 21

jama.com

Copyright 2016 American Medical Association. All rights reserved.

by a SUNY Binghamton User on 10/11/2017

Downloaded From


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

Learning Environment Interventions and Medical Student Well-being

Research Original Investigation

(panunuo)

(0€" =d) €1°0- = p*(5°0'@S) TT°0 :Ayedwsa
(70" = d) 550~ = P «(19°0 ‘GS) 8'0 :uolssedwod-11as (€00° = d) T'0- = P
‘(T0'as) €1°0 :uoneNBaI-413s (0" = d) ¥1° = P ‘(290 ‘AS) S0'0- :SS241S PanIadiad

ocAUredw uenIsAud Jo 1edS UosIayar
££9182S UoIssedwo)-4195
6,211BULOISAND U013eIN63Y-}19S

951n0d Apog-puiu

SjuapN}S Jed1paw

1ea-puodas  3s933s0d/3sara.d

€10¢

:(3402s abueyd) uonuaARulsod/-ald gp,91BIS SSRIIS PAAIRIIR S,udy0) /T =N 19}Je SA 910499 pue -1s114 dnoJb 3)buis 4,1 39 puog
(100" >d) ¢6'0 =P LTS = (€€)3'(ET'9 'QS) 88'E€E SA (¥5°G ‘AS) #T 6 *SSUINIPUI )peqpaa) papus-uadQ
(100" >d) 8€'T =P /19791825 SSB11S PAAIRIIRd UOIUAAIRIUI
‘06’2 = (€€)1'(€0°6 ‘aS) ST'0C SA(19°6 ‘AS) £/°6T ‘21€dS SSAS PAAIRIR 5, PASINDY-3]edS SIS Apog-puiw 3saps0d/iserald G104, 18 1
:(94035) UoIUBAIIUISOd/-31d SSaUINJPUILN dA1IIB4Y pPue dARIUBOD) v =N 13148 SA 910j3g sieah Ny dnoib-3)buIs (IGEEED)
£, XOPU| UOISSAIdRQ WdY -7
. (.3uedjiubisuou, se papiodal 249183
aneAd) TT° = ¢ 4 :91825 100UIS 1BIIPSIN JO SS3.13S PAAIRdIRd ((SO° > d) LL €= 100U2S 1BIIP3J\ JO SS313S PAAIaIIdd 9% = 1043U0) (paziwopue.uou)
593835 POOIN J0 31140.d (50" > d) §6°€ = <4 :(06-3SIPPBYD WoIdWAS) A3aIXUY 51591815 POOJ\ J0 9)10.d 9¢ = UoljuaAiau| 1043U0d>  sjuapMis edIpaw dnoib-z  £00T o, 1830
152105 104 UondRIRIUI dnolb/awi] 1, 91835qNS A3BIXUY 06 3SI)I8YD) WoidwAs 2/ =N SAdAIIIR1R Apoq-pulpy 1edA-puodas  paz|WwopueluoN EISEVE
(paziwopueiuou)
(100" > d) 81°0- = p :uoidesAUI {(TOO" > d) (8°C€ ‘AS) 9'8€ 9T =1043u0) 1043u0 sA welbold
SA(Z'T€ 'aS) 0°82 1041U02 {(S0" = d) (8°€€ ‘QS) 8'TE SA (€°€€ ‘AS) £'8€ ‘UonUAAIRU] OtT = UoluaAIR | uol13dNpal ssalls  sjuspnis jedipaw dnoib-z €007 ¢¢'18 30
:(21035) 1043U0I SA UOIIUIAIDIUI 104 3IUBQGINISIP POOLU |80} SDIRIS POOJ\ O 31140.1d 27591R1S POO|N J0 3)130.d 70€ =N paseq-ssaunypulp JedA-puodas  paziwopueluoN  Blamzuasoy
2£21NPaYIS
(TT" =d) §5°0 02 90°0- ‘ID 129JY dA11BBIN 19343V dAINSOd ¥ =103U0) (paziwopueluou)  sU3PNIS |edIpaL
%5699 T- =1'G7°0:1013U0d (10" = d) ¥1°0-¢6°0 ‘1D %56 ‘18'C- = 3 '€5°0 “Apog-puipy 11'910T 18IS SS313S PAAIDIIRd 8¢ = Uoljuaniaju| 1043103 SA 1eaf-puodas dnolb-z 9T0T o¢"18 10
:(2403s abueyd) 9JUeI]0 SSAASIP Ul sabuey) 91835 URIB)0] SSR3SIQ S =N weiboid Apog-pully pue-3sli{  paz|WOpURIUON Jawiery|
?J1euuoi3sanb ssa.11s
9INSEALL W231Sa-4]9S
alleuuonisanb uoissaidap pue uoisual
alleuuonsanb
(500" > d) Tv'0T = ©¢74 3593 21042q A3IXUR (10" > d) §O°G = 54 Uo[eNHs 1erdo0s pue 3sa3 ul A3dIxuy 0¢ =1043U0) (paziwopuet)  syuapnis jed1paLU G86T 4¢'1e
1SS9.3S 100U2S U3IM 19333q Buieap (100" > d) 9T°Z€ = 8T'S4 :uoisua} 4o a1eme 10|\ ceM0jUBAL| 0T = UOIUdAIRIU| 10J3U0D SA J1e3A-puodas 1813 1e21u1pd 19 d04Unpy
(21025) dn-m0]104 1€ 1013U0I SA UOIIUBAIIU| AvIXuy 11e1]-91e1s 19b.1aq)alds o =N weubo.d Apog-puly pue -1s114 paziwopuey  -yromzijoH
(100" =d) £80-52°0 1D
%56 '95°0 ‘91835 UoISsedw0)-13S (80" = d) 6179 03 L£0- ‘1D %56 ‘T6°C 9183 S2.11S
PaAIR2I3{ :(2102S abueyd) dn-mo7)o4 Ow-9 01 UOIIUSAIIUIRI WOy 3sed ul abuey) (paziwopuel) 1013u0d
(200" =d) ¢6'0-£2°0 ‘12 %56 ‘85°0 0€ =1043U0) SA UOIUDAIRIUI
‘31825 UoIssedwo)-413S ‘(€0° = d) 68°9-2£°0 ‘1D %S6 ‘€9°E ‘91BIS SS13S PIAIRIIR] £¢91825 LoIssedwo)-4195 87 = UOIU3AIRIU| U0I132Npal $S313S  SIULPNIS 1eIIpaL Jen eI $10T o181
:(2102s 9bueyd) uouaAIRuISod 03 -a4d Wwouy ased ul abuey) /19791825 SS311S PAAIRIId 86 =N paseq-ssaunypuly Jeak-1s.14 paziwopuey 1nbo.3
sweibo.d buiuiel| /uoneanp3 sjpjs Apog-puiipy
EIIRIIIEIE]] Kjuo 1s93-350d 10
(%TT) TET/ST :pauaatds asoyl Jo 9DIAI3S Y¥jeay jejuaw burinsesu ., .6 (pauaa.ds ]BUO0I3IBS-SS01D  ZTOT 118 I
‘6 241BULOIISANY UI]eSH JUdIIed UO }Ied Ul paseq 1euolssajo.ld yijesy jejusil 03 paliajey  2J1euuo1ISany YieaH juslied wo.y sway| Z€T) 8677 =N siedh Ny dnoub a16u1s J31INOYN
(6°€) €7 €TOTSA (8°€) 9°€ :600C
:(Auo uonuaasusod) swelboid Juswsbeuew ssans
(0'%) € €T0TSA(9°E) G°€ :600C
1S9IIAIS U}|eay |ejudl Juapnis
(0'%) ¥ "€TOTSA (L€) G°€ '600C
:BuNdsuUN0d jeuos.tad
:(sesayjualed ul Jeak 1eyy wolj s310ds
Jeuorjeu) wetboid ay3 J0J UMOYS 3. SD10IS L0IIIRJSIIES UOIJUDAIRIUISOd 1Se] SA -21d GZS = U ‘A3ning abeiane jeuoneu
%6 1€ I 1% T 1T dWN %06 ‘T dwl] uonenpels JN9IV SA pue welbo.d
BIEIETREITT) S9JIAIDS 03  INOYIM 3I0Y0D J31}4ed
%16 € dWI} ‘%88 ‘7 dWII ‘%06 ‘T awi] oglleuU01SaND pa.Liajal spuspnis Jo SA welbolid yyeay dnoib-zz  ST0T 6,123
:(papIno.d 10U “ON) 1e113J3.-§13S 3IAIDS U3y 1eIUs|\ uolenpels saba1)0) 1eIIP3JN UedLBWY  “ON 404 9zIS d)dwies oN 1e3UBW YHM 3I0y0) sieak )y  paziwopueluon ue3IaS

(panunuod) sweiboid YyieaH jeaus|y

SHNSaY ulepy

S9.NSea\ awodinQ

59215 9)dwies

suosiiedwo?)

uorzeindog ubisaq

924n0S

(PaNuUO0d) S3INSE3 BWOdINQ pue uosiedwo) Apnis ' djqeL

jama.com

JAMA December 6,2016 Volume 316, Number 21

2240

Copyright 2016 American Medical Association. All rights reserved.

by a SUNY Binghamton User on 10/11/2017

Downloaded From


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

Original Investigation Research

Learning Environment Interventions and Medical Student Well-being

(panunuo)

1°0 = 4 :uawysijdwodde

Jeuostad ‘€70~ = 4 :U013eZI|eU0SIadap (7€ 0~ = J :UOIISNEeYX3 Jeuoijows
191025 BUIMO110} 3UI UM UOIIR]9.110d Weboid ssaujjam Jjesang

€7°0 = 4 :uawysidwodde

1euostad €°Q- = J :U0I3eZI1eu0SIadap {TE 0~ = J :UOIISNEeYXa Jeuoijows
1591025 HUIMO1)0} 3Y3 U1IM UOIIL]3.10d 9913Wod bujwwelboid paj-juspnis
91°0 = 4 ‘juawysijdwodde

1euosiad ‘g 0- = J :uoljezijeuostadsp 7€ 0- = 4 :UOIISNeYX |euoliowd
1591025 HUIMO1]0} 33 UM UOIIR]9.110D SIEDIII Jenuuy

61°0 = - :juswysndwodde

Jeuostad zz 0~ = 4 :U013eZI1eu0SIadap £ 7 0~ = J :UOIISNEeL X3 Jeuoiows
1591025 HUIMO])0J BY3 UM LOIIR]2.10 SJojudW Ande4

7°69 :welibo.d ssaujjam Jjesano

49 :993}WWo bujwwelbo.d pa)-jusapnis ‘9 gg :S}eallal jenuue ‘g / :siojuat A3nde4
:(3noudng ss9) = 00T

A3Auns 1nouung Jo uoldadtad
Aonuns uonedidiyied
se,z548pIosIq

183U\ JO uoIeN|eA] aJe) Alewiid

Kuo 1s9m350d 10
1BUO11295-5504) ST0C

‘nouing aJow = () :240s) weibo.d Jo spadse 1M 3N0UINQ JO 19A37 1zA103UdAU| IN0OUINg YoeISe oSt =N sk Ny dnolb-91bulS 4|19 189y
(M31A3 SIL} 03
JueAR]3J 3Jnseaw
3W02IN0 33 10))
Auo 1san1so0d 1o
(papinoad 10U “ON) %16 :dUdliadxa AISIaAIUN Aanins ]BUOI3IAS-SS0)  €TOT ¢¢'18 I
0} AjInybuluesw jJeymawos 1o Ajnyburueaw payngliiuod ubisap s,969)102 jeyy parloday Si1ejJe Juspnis AYISISAIUN F]IGISpueA Sy =N sieak 1y dnoJib-a)buls Buiwa4
Auo 1san1s0d 1o 010¢
]eUOI1DBS-SS01) . ‘S1aBpoYy
(pap1noad 10U "ON) %G6 :9913LULIOD SSIUIM JUIPNIS YLM DUDLIaAXD BAIISOd ASAINS UoIRSIIeS 9IT =N s1eak Ny dno.b-9)6u1s pue 19104q
wi0Jay weiboid Jusuodwodnngpy
weibo.d jo
SHjausq
%6°€6 :SPUBLIJ IPBW %/ 6 JDISEI LUOIISURI] PR %/ 6 :9IUIPIJU0I paules Jiwapede pue ‘suoiydadiad Juspnis
:(papino.d jou "oN) dnotb suldIpaw pue saiuewny pue sburjes welbo.id ‘s1030e4 uonisues)
%00T :SPUBLL} apeL ‘%00T 13153 UOIISURI} 3PeW %/ "G :92UBPIJU0D paules 100425 1e2IpaL BAI3I3(QNS ‘5103084 Kuoisansod  GO0T .18
:(papino.d Jou *oN) dnoub suidipaw Ul pajuasaldaliepun  aduepualie weiboid buipiebal suonsenp 6=N SLIOYOd )Y ]euoi3des-ssot) J13z31u10y|
GT¢ = buuied)
paseq-ainyda
(PT" =d) ¢r'T-¥1°0 ‘1D %56 ‘SP"0 ‘YO :uonezijende-as 09 = buluies) buiuiea)  syuapnis edlpaw
pue xas 10J juswisnipe {(£0° = d) TTT-#1°0 ‘1D %S6 ‘¢'0 ‘YO 118I2A0 paseq-wsa1qo.d paseq-a.1n329) 1e9A-pu0das dno.b-z 66T 11
:(3402s) bujuiea) paseq-a.1n3a3) SA buiulea) paseq-wsa)jqo.d uoissaidsg £591€2S Uoissaidaq buiyey-419s bunz S/T=N SA paseq-wa)qo.ld pue -isii{  paziwopueluon 19 dwe)
(28 =d) 20°'T-£6°0 ‘1D %56 ‘00°T “40 :In0 buiddop Jo syybnoyy snowas (i =
d) ¥0°0 03 S0°0- ‘12 %56 ‘€0°0 = g 241140 Aynenb jeusw ‘(61" = d) TO'T-£6°0 1D
%56 '66°0 "YO :INouwINg (8% = d) €0°0 03 9°0- ‘1D %56 ‘700~ = g 559415 PaAIdIad
1591025 HUIMOT)0} Y} pue 51591 JO "ON UIIMIS] UOIIRIIOSSY
(100" >d) LT'T-TT'T ‘12 %56 ‘61°T "YO Ino buiddop Jo syybnoyy snowiss (100" > d)
960 03 T67°0- ‘1D %56 ‘€9'0- = § - q :3411 Jo Ayjenb je3uswi (60" = d) £2'1-68'0
‘12%56 ‘0T'T "4O :1nouIng *(€00" = d) #8'0-0T°0 ‘1D %56 ‘670 = ¢ :552.13S PaAI@dIAd
1591025 HUIMO]104 33 pue S3dUBIIAdXD bUIIS] UIIMIBQ LIOIIRID0SSY
(€0 =d) 00°'T-£6°0 ‘1D %56 ‘96°0 ‘Y0 :In0 buiddo.p Jo S)YBNOYY SNOLIBS (86" c2'zzW104 Hoys
=d) 9T°0 03 9T°0- ‘1D %56 ‘00°0 = g :3411 o Axjenb jeJusW ‘z¢" = d) S0'T-86°0 ‘ID Apms sawi0dInQ 1ed1pajy Sjuspms jesipaw
%G6 ‘TO'T "4O ‘nouIng ‘(62 =d) €T°0 03 0T°0- ‘1D %56 ‘T0°0 = g 559435 PaAIdIIRd /19791825 SS311S PAAIRIId (papuodsal  $84N3ONJIIS WNINDLLIND J1e3A-puodas dnoib-zz= 110C

1521025 BUIMO])04 B3 PUB S3DUBLIAXD 18IIUINI UIMID( UOI3RID0SSY 1zA101URAU| In0UINgG UdE|Se Z61T) 9507 = N ,suonnsy| / pUB-1SIl4  PIZIWOPUBILON '€ 19 Pay
24N31ONJ3S WNNILLINY
SHNS3Y ulepy S3.nseafy AwodInQ 5921 a)dwes suostiedwo) uorzeindod ubisaq 924n0s

(PanuIu0d) S3.Nseapy awodinQ pue uostiedwo) Apnis °L 3jqel

2241

JAMA December 6,2016 Volume 316, Number 21

jama.com

Copyright 2016 American Medical Association. All rights reserved.

by a SUNY Binghamton User on 10/11/2017

Downloaded From


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

Learning Environment Interventions and Medical Student Well-being

Research Original Investigation

(panunuod)

(16" =d) T0°0 = 44¥'4 :3110ddns 181205 Ul IUIHIP

ou (g0 =d) LE'G = 2274 :buiag-11am 1e120s 193316 (700" = d) 7E€'6 = %7714
:Bulaq-)1am Jequaw J1ealb (10" = d) TH'9 = 27T 1510559135 |EJUBLLLIOIIAUD JOMI
JUBLLLOIIAUD

Bujulea) (uosiiedwod sa 1)iH 19dey) ‘eurjode) yIoN Jo A3SIaAIuN) 1043U0d-3wi |
(pa1todal J0u anjea 4)

SI9U30 JURdIJIUBIS ‘SPUBLY ‘SIUBPNIS MO]]9} WOy 310ddns Jo 19A3] paniadLad

(10" = d) Yybno1 306 SBuIY3 UBYM SI03RIISIUIWPE O AJ31 PIN0d ‘(S0 = d)
sJojesisiuiwpe wodj 1oddns 191ealb (00" = d) 24eJ9M ,SIUSPNIS IN0GE PaUIdU0D
{(T00" > d) swajqo.d jeuostad yym djay 01 bul)jim ssa) SI0SIAPE Sse)d

{(£00 = d) ua1s1] 03 buI M SS3] SIOSIAPE SSB)D (700" = d) 310ddns 10SIApE SSe)) SS3)
(2L = d) 9€°0- = £%%3 :sp10ddns 1e120S Jo A31)Ige]IeAR UI 9OURISHHP PaAIadIad ON
140ddns 181205 WNJNJLLIND P10 SA MAN

(01" =d)

99'T- = £ :6uIag-112Mm 181208 (100" > d) A33IXUe $S3) (100" > d)

uo1ssadap ss9) ‘(100" > d) AMEHA Jo 3suas 193ealb (100" > d) bulag-11am
9A13150d J0 3SUIS 43836 {(F0" = d) Y0 Z- = £6%3 :BUIg-]19M ]]JINO J2}BIID
:BuIag-119M 1EIUSW WNNDLLIND P10 SA M3N

(pa1todal Jou anjea 4)

S$S3.1S pale]al-]eIdueuly ul uodNPal ou {(€0° = d) S324N0S |eUOI1eaId. pue

1B120S WO} SS313S PAAIRIIAd $S3) {(60° = d) £ T- = £€¢7 15955435 Jamay 11eIanQ
:9J1eUUO13SaND $S31S WNJNJLLIND P]O SA MAN

(50" >d) (0'z'as) £'£sA (0T ‘as) 1°8:1043U0d SA ¢/z/T aseyd

(50" >d) (0'‘as) £'£sA (7' 'as) '8 1104303 sA ¢/T dseyd (50" > d)

(0'z'as) ££sA(9°T 'as) T'8 1043u0d A T 3seyd ‘z0'0 - Ll jened "Nmmg Ew
50" >d.

(1°2'as) 6°£SA (8T ‘@S) 8'8 11013U0d A €/¢/T aseyd (50" > d) (1'C ‘AS) 6L SA
(T'2'as) §'8 :1043u02 SA Z/T aseyd !(,3uediyiubisuou,, se pajioda. anjea d)
(T°2'aS) 6'£SA(£'TQS) T°8*1013u0d SA T dseyd €00 - (U 1e1nied : 7 1eak pu3

:(34025) uoIsayo)

(50" >d) (€°£'AS) 69T SA (879 ‘AS) SET :10U0ISA €/7/T

aseyd ‘((S0" > d) €/ ‘dS) 6'9T SA (+°9 ‘AS) 6'€T 1043u0d SA 7/T 3seyd (50" > d)
(€'£'0S) 6'9T SA(8'S ‘AS) "+ T 1103U0d SA T dseyd ‘00 - .U jenled nmﬁ_mg _u:w_
S0">d.

(¥'£'as) €°9TSA(T'9 ‘aS) T°TT 11043U0d SA £/7/T aseyd (50" > d) ('L ‘S) €°9T SA
(89 ‘@S) €T :1043u02 sA ¢/T aseyd (,uediyiubisuou,, Se pajiodal anjea d)
(#°2'aS) €91 SA(£'9‘QS) 61T 1043U0d SA T 3seyd 190" - U :T 4eak pu3

:(94025) SSaN1S

(50" > d) %09 SA %9

1013u0d SA €/7/T aseyd (S0 > d) %09 SA %6€ 1013u0d SA /T dseyd :(,Juednyiubisuou,,
se pailodal anjen ¢) %09 SA %19 :1043u0d SA T aseyd ‘gT°0 = A Jowes) :g Jeak pu3
(S0° > d) %SG SA%TE

11043U0d SA €/7/T 9seud (50" > d) %SG SA %1€ 1043U0d SA /T aseyd !(,,uedijiubi

se pariodal anjeA ¢) %G G SA %G ©1043U0d SA T aseyd ‘€°0 = A Jowet) T Jeak pul

:(papino.d jou "oN) A1R1XUY

(50" >d) €

%CE SA %9T 110302 SA €/7/T aseyd (50" > d) TE SA %8T 11043U0 sA /T aseyd
'(S0° > d) %TE SA%/LT 1043u0D SA T aseyd ‘810 = A Jowes) iz 1eak pug

(S0° > d) %7 SA%TT :1043U0d SA €/z/T aseyd !(,,auedijiubisuou,,

se pajJodal anjen ¢) %/ SA %8T :1043u02 SA /T aseyd !(,,juedipiubisuou,,

se pajlodal anjen ¢) %/ ¢ SA %T T :1043u0d SA T aseyd :9T°Q = A Jowes) :T Jeak pu3
:(papino.d jou "oN) 91e3S uoissaldaq saIpnis

1e2160101WapPIdT 104 J93Ud) By} 03 BuIpI0IIe U0ISSAIdIP 9I9ASS IO BIRIBPOI

2J1euuonsanb 3ioddns je1dos
3J1euuo[3sanb sassaI3s JUBWUOIIAUT
195241BULI0IISAND 3URINSU| Y3|eaH puey
0991BULI0IIS3ND JUBLILOIIAUT BuluIea]

ogdl1euuonsanD

uollenpels saba1)0) 1eIP3JA UedLIBWY
6121825 L0IS3L0]) PaAIRdIad

/19791825 SS311S PAAIRII

PRSI IENT]

f131Xuy 11ea]-91e1s 19b.1aq)alds
5¢91€2S Uolissaidag

s31pn3s 1ed160101WapId] 104 123U

9z|s 3)dwies jeuiblio)
8/ = Slopuodsay

10042s uosiiedwod
SATIIH 12dey)
‘eurjose) yoN

40 AyIs1aniun
11040 131118

SA wJojal weiboid
Juauodwodinw
Yyamioyos

(payiodal Jou

uoleuawaldwi
wioya. welboidinw
10 saseyd Jua.aip

068-9/8 =N Y3IM S31040D)

SJUdPNIS 1eIpaW
1e9R-15114

SjuapNISs JeaIpaw
1e9k-pu0das
pue -3si4

dnoub-z
paziwopueiuoN

6861
65 U0UAR1S

dnoib-z< $T0T gc'12

paziwopueluopn

uines

(panunuod) w0y weibo.ld usuodwodniy

SHNSaY ulepy

S9.NSea\ awodinQ

59215 9)dwies suosiiedwo?)

uorzeindog

ubisaq

924n0S

(PaNuUO0d) S3INSE3 BWOdINQ pue uosiedwo) Apnis ' djqeL

jama.com

JAMA December 6,2016 Volume 316, Number 21

2242

Copyright 2016 American Medical Association. All rights reserved.

by a SUNY Binghamton User on 10/11/2017

Downloaded From


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

Original Investigation Research

Learning Environment Interventions and Medical Student Well-being

1381 SPPO "YO ‘U011EINP [EDIPSIA S1BNPEID 10} [IDUNOD LOIEHPS.0dY ‘JINDDY :SUOIIRIASIGQY

100y)2s buI11e1S JO Sa1IdIXue ylm spuspnis buidiaH

S9]ELISSP)J 3OS 01 350]2 buiodag Kjuo 1sem350d 10
s19ad yym pajuienbe 193399 buiwodag SJUSPNIS 1eIIPAW Je3A-1SI1) JO SjuapN3S JedIpaw ]BUOI3IBS-SS01)  £86T go18 1D
:(papino.d synsal jo Arewwns aAdidsap Ajuo) ssaujnydiay weibold spaau jeuostad ZT buissasse A3AINg 16T =N 1e3R-35114 dno.b-9)16u1S und4
0€ = Hoyod Jaie3
(%) 0£/0€ SA(%LE) OE/TT :S21LWISSE]I UM Pa3dauuod S1924 0/ = weiboid 14oyod
(%0L) 0L/6% SA (%L1) 0/¥T A1) UM Pa3dauuod 51994 u1 31040 Ja1)4ea sA weaboud  suapnIs |edIpaL dnolb-z 8007 ,o'1€ 32
1140402 Ja114ea sA weiboud bullojusw yim 1oyo) Aanuns auoyda)ay way|-G¢7 00T =N Huuojusw e ui30yo) Jeak-ynno4  paziwopuesuoN $9120)
(100" > d)
%C L SN %/ (PapIA0.d J0U "ON) SSaujjam pajowold SIOSIAPe 1]aM MOY UM LOI1de)SIIeS
(100" > d) ¥8'T€ = X
19/ 7 SN %TG “10SIApe Aw UM y3jeay jejua Aw buissnasip 21qe1ojwod 199y | weiboud
(100" > d) 607 = X GTT = Hoyod Ialjie3 Kiosiape Aynoey
191 SA %9 :10SIApe AW Y3Im sSa.13s 1euosad Aw Buissnisip 81qe1I04wod 1934 | burjasunod Jasted pue ssaujiam bunowoud €07 = weiboud e Ul 3J0Y0d JaI1Jed  Sjuspnis jedipaw
(papinoid jou "ON) Ul I0SIAPE JO 9104 pue Wa)sAS 8y} Jo ul 3104yo) SA weubo.d 9631100 Jeak-paiyy pue dnolb-z  0T0T o913
Buisiape ssaujjam weiboad A1osiApe A3ndey SA welbo.d 9631103 AI0SIAPY  SS9UBAIIRHD PAAIRIIAd L S3IIeULOIISAND 8TE€ =N AI0SIApe ue ul 310yo) ‘-pu0dss ‘-1s11 paziwopueJuon allses
swiesbo.d 103ud|\ /10SIAPY A3nde4 paseg-dnoin
(yneay Kuo 1sem3s0d 10
(pa3Jodau Jou anjen ¢) aaibe (%/°99) 6/9 ]eUOIIOWS pue Jejusaw SjUaPN3S 1ed1paW ]BUO0I3IBS-SS01D  TTOT 6918 30
:s1eob abuey Jo1A_Y(q UY31eay 1eUOII0Wa/]eIuall JO JUSLUBARIYIE Pallodal-J19s JUBWAARIYE pue eob 03 buljejal wio4 01 pajejal 6) €7€ = N J1e9A-pu0das dnoib-9)buls Jauysny|
(pa110dau J0u anjeA 4) 9aibe (%S 1) Z2/T
:buIbeIN0ISIP PALLFDS 9SIN0I SIY} Ul PRISJJ0 SUOIILIDAXD J11SI1ea HJOM pJey JO yliom
3L} pan|eAdp pue J]asil $Sa.13s paziseydaIano 319913 SSaUIM a3 1ey3 3194 SuapnIs
(pa1iodal jou anjen ¢) aaube (%€ £/) ¢e/LT
‘9a1be A1pu0.1s (% 81) ¢/ :sa1baieys buidod snoliea papiaold pue ‘A3neiba)od S1UaPNIS (edIpaW Kjuo 1se1350d 10 100C
puij 03 Ayunioddo ue pue 3.1e3-}19s 104 uojissiwiad aneb ‘buiag-jam jeuossad 9AI113]9 SSaU]IIM 1e3A-pu0das 1eu013235-550.12 o WEYRID
Jo 9duellodwi sy} azijeas wayl padjay aA11I3]9 SSaujjam 3y} 1ey3 pajerdaidde syuspnis 99 =N pue -1s dno.b-316uIs pue3a7
SIU”PNIS |edIpaW Kjuo 1se1350d 10
(pa1iodal Jou anjen ¢) § Jo £¢°¢€ :,a1doad ym Jay1abol a1ow 199} J1e3k-paiy3 pue 1BUOI}IIS-SSOD  $86T ¢o'18 1D
| ‘Ajau0] Se 196uo] ou We |, :91e3S 3|17 Julod-G 03 -T UO JUSLWILIS YHM JUSWIAIBY 91e36 JUsWuo.IAUg dnot 9z =N ‘-pu0as ‘-3s11 dno.b-316uIs 1923909
91826 SSaU]au0]
(S0 >d) TT°C = %1 :581025 s9)abuy 07 ‘eluloyne) Jo AjsIsAlun
SsauINyssa.ys Jamoj Ajuedyiubis pey syuedidijed sisoudAy-§1as ‘poliad uoljeuexs 1y AK10juanu| wordwAs Jarg $T =1043U0)  (PaZIWOPUEL) ]0J3U0D
(50" > d) 96°C = °°°¢4 :A1@1XUY A10juanu| wordwAs yalig $91e1S POOJ\ 40 311j0.d TT = UOIUIAIRU| SA UOIJUDAJIDIUI  SIUIPNIS [eIIpaW 1eHI 1IN 966T o181
191025 J0 sisAjeue uonuaARiul dnoib-awi | Ka03s1y 1ea1pay Ge=N sisoudAu-41as Jeak-1s114 paziwopuey  aSNOUIUUM
swelbo.d ssaujja snoauejadsIiy
S1INsay ulepy SaJnsea\ awodnQ $9z15 9)dwes suostiedwo) uoneindod ubisaq 924n0S

(PanuIu0d) S3.Nseapy awodinQ pue uostiedwo) Apnis °L 3jqel

2243

JAMA December 6,2016 Volume 316, Number 21

jama.com

Copyright 2016 American Medical Association. All rights reserved.

by a SUNY Binghamton User on 10/11/2017

Downloaded From


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2016.17573

2244

Research Original Investigation

generally higher interrater reliability (0.68-0.89)" than the
NOS-E. This may be due to its more objective assessments of
design strengths and weaknesses, although it omits items on
the comparability of groups and blinding.!! Although there
are no defined cutoff values differentiating high-quality from
low-quality study methods, 1 study used a MERSQI score of
14.0 or higher as an a priori cutoff of high quality.'?

Data Extraction

Two review authors (L.M. and L.F.) independently scanned
the title or abstract of all search results to determine which
studies required further assessment, investigated all poten-
tially relevant articles as full text, selected studies to
include in this review, assigned a MERSQI score for each,
and calculated a mean quality score across studies. Data dis-
agreements were resolved by consultation with the third
and fourth review authors (L.T.W. and I.L.). The original
intention noted in the study protocol was to conduct a
meta-analysis, but because of the considerable variation in
the interventions, study designs, and outcomes, we did not
pool the studies quantitatively, as they were judged to not
be combinable.®®

.|
Results

The literature search yielded 4207 publications, of which 28
met the eligibility criteria for this systematic review (Figure).
Publications were excluded if they were irrelevant or did not
meet the inclusion criteria; for example, we excluded publi-
cations that focused on medical residents rather than medi-
cal students, measured academic rather than well-being out-
comes, or contained interventions not focused on the
learning environment. The studies included at least 8224
student participants (1 study did not report a sample size)
and encompassed a variety of designs, including single-
group cross-sectional or posttest only (n = 10), single-group
pretest/posttest (n = 2), nonrandomized 2-group (n = 13),
and randomized clinical trial (RCT; n = 3) designs; 89.2%
were conducted at a single site. They had a wide range of
approaches to improving students’ well-being that are cat-
egorized and described below (pass-fail grading systems
[n = 3], mental health programs [n = 4], mind-body skills
education/training [n = 7], curriculum structure [n = 3], mul-
ticomponent program reform [n = 5], wellness programs
[n = 4], and group-based faculty advisor/mentor programs
[n = 3]). Individual study results are described below and
statistical details are provided for many key findings; addi-
tional results and methods are shown in Table 1 and Table 2.
The included studies’ methodologic rigor varied, with
MERSQI scores ranging from 5.0 to 13.0 (mean score, 10.3;
SD, 2.11 [n = 28]). The mean MERSQI score in published
medical education studies, as assessed in another review,
was 10.0.1° The studies with the highest-quality methods
crossed all types of interventions and all types of outcome
measures. The highest-scored categories tested interven-
tions involving pass/fail grading, mental health programs,
and mind-body skills education/training.
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Pass/Fail Grading System (Mean MERSQI Score, 12.0)
Bloodgood et al*®* (n = 281; MERSQ], 11.5) and Rohe et al'®
(n = 81; MERSQI, 12.0) each described that a cohort of pre-
clinical students graded according to a pass/fail grading sys-
tem, compared with an earlier student cohort evaluated
according to a 5-interval grading system (A/B/C/D/F),
reported statistically significantly better well-being. They
reported less anxiety, depression,'® and stress'® and better
well-being!® and group cohesion scores at various study
time points.!® These 2 studies differed, however, in the
durability of improvements. Bloodgood et al'® found no dif-
ference at 2 years between the cohort of students with a
2-year pass/fail system compared with a cohort of students
with a 5-interval system on measures of anxiety (General
Well-Being Schedule [GWB]'* anxiety subscore [range, 3-28;
lower scores indicate more severe distress]; mean, 14.08 vs
14.20; P = .86), depression (GWB'* depression subscore
[range, 2-22; lower scores indicate more severe distress];
mean, 15.56 vs 15.35; P = .71), or well-being (GWB!* well-
being subscore [range, 3-18; lower scores indicate more
severe distress]; mean, 10.59 vs 10.40; P = .67). Rohe et al'®
reported a persistent difference at 2 years between grading
cohorts on a measure of stress (Perceived Stress Scale'®
[range, 0-40; higher score indicates more stress]; mean, 15.8
[SD, 6.8] vs 20.5 [SD, 7.8]; P = .01) and speculated that this
difference was due to continuing reports of elevated group
cohesion (Perceived Cohesion Scale'® [range, 0-36; higher
scores indicate more cohesion]; mean, 33.8 [SD, 8.0] vs 29.0
[SD, 9.9]; P = .02).

Reed et al?® (n = 2056; MERSQI, 12.5) compared well-
being among students at different medical schools with
grading systems that were categorized as either having 3 or
more intervals (eg, honors/pass/fail) or pass/fail and found
that systems with 3 or more intervals were associated with
statistically significantly more stress (§ = 1.91; 95% CI, 1.05-
2.78; P < .001) and burnout (odds ratio, 1.58; 95% CI, 1.24 to
2.01; P < .001), and a higher likelihood of considering with-
drawing from medical school (odds ratio, 1.91; 95% CI, 1.30-
2.80; P = .001).

Mental Health Programs (Mean MERSQI Score, 11.9)
Thompson et al** (n = 120; MERSQ], 11.5) evaluated a multi-
pronged program aimed at reducing mental health stigma
and making services more accessible. The study found that
significantly smaller proportions of the student cohort
exposed to the program compared with the prior student
cohort reported symptoms of mild or probable depression
(14/58 [24.1%] vs 26/44 [59.1%]; P < .01) and suicidal ideation
(1/33 [3.0%] vs 13/43 [30.2%]; P < .001).2° Seritan et al?°
(number of participants not reported; MERSQI, 11.5) exam-
ined a different multipronged mental health/wellness pro-
gram offering prevention, support, and enhanced clinical ser-
vices, which was associated with improved student ratings
of personal counseling, mental health, and stress manage-
ment services.?® Percentages of self-referral to mental health
services increased from a baseline rate of 50% to a postinter-
vention rate of 91%. For both findings, statistical significance
was not reported.?®
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Two studies evaluated programs consisting of education
and a web-based mental health screening survey to facilitate
students’ use of mental health services. Downs et al?®
(n = 1008; MERSQ], 13.0) described a program that was asso-
ciated with an increase in mental health service utilization
and a non-statistically significant decrease in assessed sui-
cide risk during the 4 years, perhaps due to low screening
rates (34%). Moutier et al®! (n = 498; MERSQ], 11.5) reported
that that 11% of medical students exposed to another educa-
tional program were referred to a mental health care profes-
sional, although no comparison was provided and the
screening rate was also low (27%).

Mind-Body Skills Education/Training Programs

(Mean MERSQI Score, 11.3)

Two RCTs evaluated mind-body programs. Erogul et al*?
(n = 58; MERSQ]I, 12.0) found that students randomized to
attend a mindfulness program reported a significant reduc-
tion in stress after intervention (Perceived Stress Scale!®;
mean change, 3.63; 95% CI, 0.37-6.89; P = .03) but not at
6-month follow-up (mean change, 2.91; 95% CI, -0.37 t0 6.19;
P = .08). However, students in the mind-body program
reported a significant increase in self-compassion that per-
sisted at 6-month follow-up (Self-Compassion Scale®* [range,
0-5; higher score indicates more self-compassion]; mean
change, 0.56; 95% CI, 0.25-0.87; P = .001).32 In the study by
Holtzworth-Munroe et al** (n = 40; MERSQ]I, 10.0), students
randomized to a mind-body program were reported to have
significantly more awareness of tension (Fs ;5 = 37.16;
P <.001), better ability to deal with school stress (Fs ;5 = 5.05;
P < .04), and less test anxiety at 10-week follow-up
(Fy 5, =10.42; P < .005).

Three studies evaluated mind-body programs using a
pretest/posttest design with nonrandomized control
groups. Kraemer et al*® (n = 52; MERSQI, 12.0) found that
students undergoing mind-body skills training reported sig-
nificantly improved distress tolerance (Distress Tolerance
Scale G*7 [range, 1-5; higher scores indicate higher levels of
distress tolerance]; mean change, 0.53; 95% CI, 0.92-0.14;
P = .01); no difference was found for the control group.
Rosenzweig et al®>° (n = 302; MERSQI, 11.0) described a
mindfulness-based stress reduction program associated
with significant improvements in total mood disturbance
(Profile of Mood States!® [range, 0-200; higher scores indi-
cate higher mood disturbance]; intervention group pretest
mean, 38.7 [SD, 33.3] vs posttest mean, 31.8 [SD, 33.89];
P = .05; control group pretest mean, 28.0 [SD, 31.2] vs post-
test mean, 38.6 [SD, 32.8]; P < .001; interaction P < .001).
Finkelstein et al*® (n = 72; MERSQ]I, 11.0) found a significant
group x time interaction association with improved anxiety
(Fy, = 3.95; P < .05).

Two studies evaluating medical student mind-body
programs with a pretest/posttest design without a control
group also reported associations with significant improve-
ments in well-being. Greeson et al** (n = 44; MERSQI, 11.5)
reported improved stress (Perceived Stress Scale!®; pretest
mean, 29.73 [SD, 9.61]; posttest mean, 20.25 [SD, 9.03];
P <.001; d = 1.38) and mindfulness (pretest mean, 29.24 [SD,
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5.54]; posttest mean, 33.88 [SD, 6.13]; P < .001; d = 0.92).
Bond et al*® (n = 27; MERSQ]I, 11.5) reported improved self-
regulation (Self-Regulation Questionnaire?® [range, 1-5;
higher score indicates more self-regulation]; mean change,
0.13 [SD, 0.20]; P = .003; d = —-0.41) and self-compassion
(Self-Compassion Scale33; mean change, 0.28 [SD, 0.61];
P=.04;d=-0.55).

Curriculum Structure (Mean MERSQI Score, 9.5)
Elements of curriculum structure targeted by studies identi-
fied in this review were varied. Reed et al?® (n = 2056;
MERSQ], 12.5) compared elements of curriculum structure
at different medical schools. Students who reported more
clinical contact hours were significantly less likely to report
serious thoughts of dropping out (odds ratio, 0.96; 95% CI,
0.93-1.00; P = .03). Although the number of tests was not
associated with any difference in well-being, spending more
time taking tests was associated with significantly higher
perceived stress (B = 0.29; 95% CI, 0.10-0.84; P = .003) and
lower mental quality of life (B = 2.79; 95% CI, 4.09-1.50;
P <.001).2°

Camp et al®! (n = 275; MERSQ], 12.0) found that students
in a new problem-based learning curriculum, compared with
alecture-based one, had similar reports of depression with co-
variate adjustment. A prematriculation summer enrichment
program for medicine and nonscience undergraduate majors
from underrepresented groups described reports of gaining
confidence, making friends, and perceiving an easier transi-
tion to medical school (n = 92; MERSQ], 7.0).>3

Multicomponent Program Reform
(Mean MERSQI Score, 9.4)
Vanderbilt University restructured its medical school learn-
ing environment, which, after multiple iterations, ultimately
took the form of “learning communities” or colleges within
the school. These intentionally developed groups of faculty
and students work together longitudinally, with functions
that include mentoring, wellness programming (including
mind-body skill training, career advising, and personal and
professional development), and formal medical humanities
coursework. Several different studies evaluated the multi-
component program at various stages of its development and
implementation. Drolet and Rodgers®* (n = 116; MERSQ], 6.5)
evaluated the faculty advisor/mentor program after the addi-
tion of several components and found that 95% of students
reported a positive experience with the wellness program.
Fleming et al> (n = 245; MERSQI, 6.0) assessed the associa-
tion of the most recent program iteration, including colleges,
and found that more than 91% of students reported that col-
leges contributed at least somewhat meaningfully to their
medical school experience. Real et al®*® (n = 450; MERSQI,
10.5) reported that students credited the program in general
(and more specifically, faculty mentors), the student-led pro-
gramming committee, and annual retreats with lowering
reported rates of burnout.

The St Louis University School of Medicine also under-
took multicomponent program reform that was introduced in
phases to preclinical students: (1 component) pass/fail grad-
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ing for preclinical courses, reduced preclinical contact hours,
extended electives, and learning communities; (2 compo-
nents) addition of mind-body skills training; and (3 compo-
nents) addition of anatomy course reform. As reported in a
study by Slavin et al®® (n = 890; MERSQ], 12.0), phase 1 was
significantly associated with improved depression, stress,
and cohesion by the end of the second year of UME. The
2-component phase was associated with significantly
improved anxiety, stress, and cohesion by the end of the first
year of UME; depression was reported to be improved by the
end of the second year of UME.>® The 3-component phase
was associated with statistically significant improvements in
all measures of well-being by the end of the first year, persist-
ing through the second year of UME.>®

Strayhorn®® (n = 478; MERSQI, 12.0) compared one school’s
curriculum changes with a comparison school’s curriculum and
found significant time x school interactions that favored the
changes with regard to reported stressors (Fy 44, = 6.41; P = .01),
mental well-being (F4¢0 = 9.32; P = .002), and social well-
being (F 466 = 5.37; P = .02).

Miscellaneous Wellness Programs

(Mean MERSQI Score, 9.0)

In a self-hypnosis training RCT, Whitehouse et al®? (n = 35;
MERSQ], 12.0) reported significant improvements in anxiety
(Brief Symptom Inventory”° [range, 20-80; higher scores
indicate higher anxiety]; orientation mean, 59.23 [SD, 9.41];
late semester mean, 56.31 [SD, 9.29]; examination stressor
mean, 58.59 [SD, 10.43]; recovery mean, 52.64 [SD, 9.66];
interaction F; g6 = 2.96; P < .05). A cross-sectional survey
(n = 26; MERSQY], 9.0) about access to student support groups
reported that a majority of students felt less lonely and
unique with their problems.®* An evaluation of a wellness
elective (n = 66; MERSQI, 7.0) reported that only a minority
of students agreed or strongly agreed that it altered their
report of the importance of well-being or permission for
self-care or provided coping strategies (no significance
values reported).®* Kushner et al®® (n = 343; MERSQI, 8.0)
evaluated a wellness course that included a section on behav-
ior change plans; of the 9 students who set mental/emotional
health goals, 6 reported achieving their goals (no significance
values reported).

Group-Based Faculty Advisor/Mentor Programs

(Mean MERSQI Score, 8.2)

Three studies evaluated small group-based faculty advisor/
mentor programs that were formally integrated into the aca-
demic curriculum. Sastre et al®® (n = 318; MERSQI, 9.5) evalu-
ated a program in which competitively selected faculty had
protected time for advising groups of students. Compared with
students with traditional one-on-one volunteer faculty advi-
sors, intervention students were significantly more likely to
report that they agreed or strongly agreed that they were sat-
isfied with how faculty advisors promoted wellness (72% vs
27%; P < .001) and that they agreed or strongly agreed that they
would feel comfortable discussing their personal stress (62%
Vs 24%; P < .001) or mental health (51% vs 27%; P < .001) with
their advisor.®® Coates et al®” (n = 100; MERSQI, 8.0) reported
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that fourth-year medical students involved in an interven-
tion said they felt connected with faculty and with class-
mates (no significance values reported).

The evaluation of a program exclusively for first-year stu-
dents by Ficklin et al®® (n = 151; MERSQ], 7.0) reported that stu-
dents stated they were better acquainted with their peers, be-
came close with some classmates, and were helped with
anxiety related to starting medical school as a result of the pro-
gram, but there was no comparison group and no signifi-
cance values were reported.

|
Discussion

This systematic review identified hundreds of articles on the
UME learning environment, but only a small subset con-
tained empirically evaluated interventions. No studies in-
cluded in this systematic review met a quality cutoff of 14.0.2
Improving the content and context of the delivery of UME will
benefit from studies with rigorous design, objective data col-
lection, and appropriate intervention comparators, as used in
other scientific and educational fields. Despite these limita-
tions in the evidence, there are a number of key findings from
this review that may be relevant for US medical schools.

First, implementation of a preclinical pass/fail grad-
ing system should be considered. All of the studies re-
viewed here show that a preclinical pass/fail grading system
improves medical student well-being. The duration of
benefit can be finite, with any positive effect perhaps more
likely to persist in the context of good medical school class
cohesion.'” It is also important to consider educational reper-
cussions of changing grading systems to ensure that rigorous
mastery of educational material and professional prepared-
ness is balanced with student well-being. Two studies in this
review addressed this concern by showing that pass/fail grad-
ing systems can be associated with improved well-being
without any significant change in course test scores, includ-
ing United States Medical Licensing Examination Step 1 and 2
scores and subsequent postresidency specialty board certifi-
cation scores.'!® This is consistent with other literature
exclusively focused on academic outcomes of pass/fail
grading.”"”® According to the 2014-2015 Liaison Committee
on Medical Education Annual Medical School Questionnaire,
87 of the 144 participating schools used pass/fail grading sys-
tems for at least some portion of the preclinical courses.”

Second, the accessibility and quality of mental health
programs for medical students, as well as any stigma associ-
ated with these programs, should be taken into account.”
Students with mental health problems may be undertreated;
in one study, fewer than half of the students who reported
having contemplated suicide during medical school received
counseling for their depression.”® Addressing mental health
conditions with a formal program that includes treatment
services is essential, and a multipronged program aimed at
improving awareness, reducing stigma, and improving access
to mental health care professionals seems to be an effica-
cious approach and is associated with lower depression and
suicidal ideation rates.>*
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There are specific components of mental health pro-
grams that can be critical to improving students’ well-being.
Barriers to medical students’ mental health treatment re-
ported elsewhere include concern about stigma and lack of con-
fidentiality, such as fear of documentation in the academic rec-
ord and evaluators’ knowledge of student mental health
conditions with subsequent career implications,*-47-4876.77
Medical students reported preferring help from a mental health
specialist, family, or friends rather than medical school
personnel*” and reported preferring accessing mental health
services through a location other than the office of student
affairs.*® In other studies, students have reported concerns
about time, convenience of office hours, location, and finan-
cial costs.*474877 Although these are small studies of imple-
mentation issues, they are worth considering for the introduc-
tion of student mental health programs.

Third, introducing wellness programs that teach mind-
body-based stress-reduction skills should be considered.
The majority of studies in this category, including 2 RCTs,
indicate that such programs are associated with reduced
stress, anxiety, better mood, and higher distress tolerance.
This association was found even when skills were taught in
condensed workshops lasting only 4 weeks,** which is an
important factor because programs must balance benefit
derived from wellness programs with time investment.

Fourth, implementation of formal faculty advisor/mentor
programs based in small groups and linked with curricular
content should be examined. All 3 studies in this review that
evaluated faulty advisor/mentor programs were highly
regarded by students as a method of promoting wellness,
although only 1 study tested for statistical significance.®®
However, it is important that mentors do not grade students
to keep their role as advisors separate from assessment to
foster open communication.®® A small group-based mentor-
ing model—-rather than a one-on-one mentoring system—
reduces the number of required faculty mentoring positions,
allowing medical schools to have competitive selection for a
subset of excellent faculty and may even enable financial
support for this function.®® Outstanding faculty mentors are
critical to the success of any mentoring program because
they both relay explicit academic knowledge and exemplify
implicit knowledge on professionalism, ethics, and values—
the “hidden curriculum””®

Fifth, the curriculum should be structured to balance clini-
cal and nonclinical learning environments. Medical students
report less burnout and stress when clinical time is increased.2?
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Many recent changes to curriculum have decreased clinical
learning exposures, so consideration of where this move-
ment can be reversed will be useful.

Sixth, comprehensive reform of the learning environ-
ment that incorporates many of these interventions is likely
required. A detailed evaluation of the sequential implemen-
tation phases indicates that there may have been synergies
among program components that were associated with im-
provements in medical student well-being.>®

This study has a number of limitations. First, the primary
studies varied widely in design, intervention content, and
outcomes collected, precluding meta-analytic pooling.
Second, the scope of the review was restricted to studies
evaluating the quantitative effect of learning environment
interventions on medical student well-being, although there
are other aspects of the learning environment that deserve
attention in a comprehensive redesign of the learning offered
to medical students. Third, qualitative research was not
included in this systematic review. Fourth, there are con-
cerns about the ethics of randomization of education
research.”®-89 Historically, research conducted in established
educational settings and involving normal educational prac-
tices were considered exempt from institutional review
board oversight.®! However, issues of coercion and lack of
informed consent about randomization of medical students
when conducting learning environment interventions tests
have recently been raised.®%*? These issues are complex and
include whether there is a research component to the investi-
gation of the education practice; whether there is an intent to
publish; whether empirically established practices already
exist; and whether the investigator has a hierarchical rela-
tionship to the participants, such as that held by a clerkship
director or faculty advisor. Guidance is provided elsewhere
for future UME educators to decide when and under what
circumstances randomization is ethical and practical for
learning environment interventions.®2-83

. |
Conclusions

In this systematic review, limited evidence suggested that
some specific learning environment interventions were
associated with improved medical student emotional well-
being. However, the overall quality of these studies was low,
highlighting the need for high-quality medical education
research.
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