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Abstract 

Background: Longitudinal measurements of medical student wellbeing are needed to evaluate the impacts of 
training and potential interventions, but the psychometric evidence underlying commonly used wellbeing 
scales is unclear, impairing selection decisions. We therefore synthesized the psychometric evidence of the 
most common scales employed to measure self-reported medical student wellbeing longitudinally. 

Methods: We conducted a psychometric systematic review based on the COnsensus-based Standards for the 
selection of health Measurement INstruments (COSMIN) guidelines. We searched seven databases and gray 
literature in March 2023 for psychometric studies in medical students of 53 scales. Two independent reviewers 
completed screening and data extraction and resolved conflicts via discussion. We assessed study quality and 
psychometrics using COSMIN methodology and pooled results for internal consistency and test-retest reliabil-
ity when there were ≥2 studies per scale.  

Results: Of 2374 abstracts, we included 133 studies. Over a quarter (26.4%) of study scales lacked psychometric 
evidence in medical students. Internal consistency was the most studied property (118 studies), while there 
were no studies on measurement error. There was sufficient evidence of internal consistency for 30 scales and 
construct validity for 34 scales. However, there were only 1-6 scales with sufficient evidence for each of the 
remaining properties. Study quality varied widely and only 20 of them reported participant ethno-racial iden-
tity.  

Conclusions: Many scales commonly used to measure medical student wellbeing longitudinally lack medical 
student-specific psychometric evidence. Among those that do, few have any evidence beyond internal con-
sistency and construct validity. Future psychometric studies are needed in diverse populations to better inform 
scale selection. 
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Mesure longitudinale du bien-être des étudiants en  
médecine : revue systématique psychométrique des échelles 
couramment utilisées 

Résumé 

Contexte : Des mesures longitudinales du bien-être des étudiants en médecine sont nécessaires pour évaluer 
les impacts de la formation et des interventions potentielles, mais les preuves psychométriques qui sous-tendent 
les échelles de bien-être couramment utilisées ne sont pas claires, ce qui nuit aux décisions de sélection. Nous 
avons donc synthétisé les preuves psychométriques des échelles les plus couramment utilisées pour mesurer 
longitudinalement le bien-être auto-déclaré des étudiants en médecine.   

Méthodes : Nous avons mené une revue systématique psychométrique basée sur les lignes directrices COSMIN 
(COnsensus-based Standards for the selection of health Measurement INstruments). En mars 2023, nous avons 
effectué des recherches dans sept bases de données et dans la littérature grise afin de trouver des études psy-
chométriques portant sur 53 échelles chez des étudiants en médecine. Deux évaluateurs indépendants ont 
procédé à la sélection et à l'extraction des données, et ont résolu les conflits par la discussion. Nous avons évalué 
la qualité des études et les données psychométriques à l'aide de la méthodologie COSMIN et avons regroupé les 
résultats pour la cohérence interne et la fiabilité test-retest lorsqu'il y avait ≥ 2 études par échelle.   

Résultats : Sur 2 374 résumés, nous avons inclus 133 études. Plus d'un quart (26,4 %) des échelles étudiées ne 
disposaient pas de données psychométriques chez les étudiants en médecine. La cohérence interne était la pro-
priété la plus étudiée (118 études), tandis qu'aucune étude ne portait sur l'erreur de mesure. Il existait des 
preuves suffisantes de la cohérence interne pour 30 échelles et de la validité conceptuelle pour 34 échelles. 
Cependant, seules 1 à 6 échelles présentaient des preuves suffisantes pour chacune des autres propriétés. La 
qualité des études variait considérablement et seules 20 d'entre elles faisaient état de l'identité ethnique et raciale 
des participants.   

Conclusions : De nombreuses échelles couramment utilisées pour mesurer le bien-être des étudiants en mé-
decine de manière longitudinale ne disposent pas de preuves psychométriques spécifiques aux étudiants en 
médecine. Parmi celles qui en disposent, rares sont celles qui présentent des preuves allant au-delà de la cohé-
rence interne et de la validité conceptuelle. De futures études psychométriques sont nécessaires auprès de pop-
ulations diverses afin de mieux éclairer le choix des échelles. 

 

 

Introduction 

Compared to age-matched college students, medical 
students start their training with a higher quality of 
life and lower rates of burnout and depression.1 
However, throughout medical school, these same 
individuals demonstrate lower quality of life as well 
as higher rates of burnout, depression, anxiety dis-
orders, and psychological distress.2–5 In turn, the 

higher rates of mental health concerns have been 
linked with unprofessional conduct, reduced altru-
ism and empathy, as well as increased thoughts of 
suicide and withdrawal from medical school.4,6–8 
Changes in wellbeing can take years to culminate, 
as can the impact of interventions being studied.9,10 
As a result, there have been multiple calls to address 
these gaps by measuring wellbeing longitudi-
nally.11,12  



 43 

However, there is a wide breadth of scales used to 
measure wellbeing-related constructs and a lack of 
robust, contemporary guidance to help educators, 
administrators, and researchers select the best 
scales to measure wellbeing longitudinally.13 For ex-
ample, we previously conducted a scoping review of 
scales used to measure self-reported medical stu-
dent wellbeing longitudinally and found 140 unique 
scales across 13 wellbeing-related constructs (most 
commonly mood/affect, anxiety, and stress).12  

While prior papers have attempted to provide guid-
ance on how to choose a wellbeing scale, most have 
only compared a small number of scales and did not 
use a systematic approach to evaluating the 
strength of their psychometric evidence or rating 
the methodological quality of their underlying stud-
ies. Dyrbye et al.’s 2018 paper provided recommen-
dations on important characteristics to consider for 
physician wellbeing scales, such as low respondent 
burden (i.e. length), low organizational burden (i.e. 
easy to analyze, cost), and robust psychometric 
properties (i.e. validity, reliability).14 However, they 
only narratively highlighted the strengths and limi-
tations of five burnout measures and two composite 
well-being measures. Lall et al. searched three data-
bases for physician wellbeing scales from 2009-2019 
as part of a two-part scoping review. However, they 
only found 27 unique scales and narratively high-
lighted the strengths and limitations of only 24 
scales based on which ones they felt were most rel-
evant for emergency physicians.15,16 In the medical 
student population, Haykal et al. conducted a scop-
ing review17 of wellbeing scales "beyond anxiety 
and depression" and narratively described six 
measures of general wellbeing.  

We therefore sought to systematically review and 
compare the psychometric evidence underlying 
scales used to measure self-reported medical stu-
dent wellbeing longitudinally. We focused on the 
most commonly used scales from our scoping re-
view and were guided by Dyrbye et al.’s considera-
tions for scale selection14 to examine both psycho-
metric evidence and feasibility characteristics.  

Methods 

We conducted a systematic review based on the 
COSMIN (COnsensus-based Standards for the selec-
tion of health Measurement INstruments) guide-
line.18 The COSMIN initiative is an international in-
terdisciplinary team that has developed an array of 
resources to guide the systematic review and selec-
tion of outcome measurement instruments. this in-
cludes a taxonomy,19 search filter,20 risk of bias 
checklist,21 criteria for good measurement proper-
ties,18 and guidance on how to perform a GRADE 
evaluation of the included evidence.18 To help clar-
ify the terms used in this paper for a medical educa-
tion audience, we have compared the definitions 
used in the COSMIN taxonomy to Messick's validity 
framework as adopted in the Standards for Educa-
tional and Psychological Testing22 in Table 1. Of 
note, the COSMIN taxonomy in Table 1 refers to 
health-related patient-reported outcome (HR-PRO) 
measures which are more aligned with wellbeing 
scales rather than assessment of competence 
measures in medical education that have applied 
Messick’s framework.  

We developed a protocol a priori which we regis-
tered on Open Science Framework23 The only 
changes to the protocol were a reorganization of the 
included scales for quality of life and general well-
being. The results are reported based on the 
PRISMA-COSMIN checklist (Supplemental Data Ta-
ble S1)24 Research ethics approval was not required 
for this systematic review.  

Our team included researchers with broad expertise 
and perspectives including: a medical student (YK), 
residents (HL, VD), a medical education researcher 
with psychometrics expertise (AK), a chief wellness 
officer (ML), a psychologist with training in psycho-
metrics (RJ), and a health sciences research librarian 
(JK). 
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Table 1 Comparing the COSMIN taxonomy and Messick's validity framework 
COSMIN Taxonomy Messick’s Validity Evidence Framework 

Domain Measurement 
property 

Definition Category Definition 

Reliability 

Internal con-
sistency 

The degree of the interrelatedness among the items 
*Internal 
structure 

The relationships among survey 
items or sections of a survey, in-
cluding score consistency/ relia-
bility and subscale structure Reliability 

The proportion of the total variance in the meas-
urements which is because of “true” differences 
among patients 

Measurement 
error 

The systematic and random error of a patient's 
score that is not attributed to true changes in the 
construct to be measured 

Content 
The appropriateness of survey 
content in light of the construct 
the tool is intended to measure 

Validity 

Content validity 
The degree to which the content of an HR-PRO in-
strument is an adequate reflection of the construct 
to be measured 

Relation-
ship to 
other vari-
ables 

The associations (positive or 
negative) between the survey 
scores and data on other varia-
bles 

Construct valid-
ity 

The degree to which the scores of an HR-PRO in-
strument are consistent with hypotheses (for in-
stance with regard to internal relationships, rela-
tionships to scores of other instruments, or differ-
-nces between relevant groups) based on the as-
-umption that the HR-PRO instrument validly 
measures the construct to be measured 

*Internal 
structure 

The relationships among survey 
items or sections of a survey, in-
cluding score consistency/ relia-
bility and subscale structure 

Structural valid-
ity 

The degree to which the scores of an HR-PRO in-
strument are an adequate reflection of the dimen-
sionality of the construct to be measured 

  

Cross-cultural 
validity 

The degree to which the performance of the items 
on a translated or culturally adapted HR-PRO in-
strument are an adequate reflection of the perfor-
mance of the items of the original version of the 
HR-PRO instrument 

  

Criterion valid-
ity 

The degree to which the scores of an HR-PRO in-
strument are an adequate reflection of a “gold 
standard” 

  

Responsiveness 
The ability of an HR-PRO instrument to detect 
change over time in the construct to be measured 

  

  Response 
processes 

The psychological processes or 
cognitive operations of survey 
takers and the “detailed nature 
of the performance … actually 
engaged in” while completing 
the survey 

  
Conse-
quences of 
testing 

The positive or negative, in-
tended or unintended effects of 
survey use 

*Note internal structure is related to both reliability concepts and structural validity. COSMIN = COnsensus-based Standards for the selection of health 
Measurement INstruments. HR-PROs = health-related patient-reported outcomes. 

Study scales 

Our previous scoping review used Brady et al.'s def-
inition of wellbeing25 (quality of life, which includes 
the absence of ill-being and the presence of positive 
physical, mental, social, and integrated well-being ex-
perienced in connection with activities and environ-
ments that allow physicians to develop their full po-
tentials across personal and work-life domains) and 

included studies that used a scale to measure medi-
cal student wellbeing at two or more timepoints; 
there were a total of 221 included studies which 
used 140 unique self-report scales to measure 13 
wellbeing-related constructs.12 

Given the breadth of scales that we found in our 
previous scoping review,12 it would be infeasible to 
examine the psychometric evidence of all of them. 
From a practical and pragmatic standpoint, under-
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standing the evidence for the most used scales is 
likely to be most useful to researchers, leaders, and 
administrators alike. Therefore, from our previous 
scoping review, we selected the scales that fell into 
the top quartile of use within each wellbeing con-
struct, ensuring that at least two scales were in-
cluded per construct. For example, we found 15 total 
quality of life scales in our previous scoping review. 
For this systematic review, we included the four 
quality of life scales that were used in the highest 
number of studies. Across all 13 constructs, this re-
sulted in a total of 53 scales to compare based on 
their psychometric and feasibility characteristics. 
These scales were therefore incorporated into our 
search strategy, and are hereafter referred to as 
“study scales” (Supplemental Data, Table S2).  

Information sources /searches 

Based on the COSMIN search filters20 and guidance 
from a research librarian, we conducted a literature 
search from inception until March 2023 of MED-
LINE, EMBASE, Web of Science Core Collection, 
and Google Scholar (first 200 articles) per Bramer et 
al.'s suggestions with CINAHL, PsycINFO and ERIC 
included as specialized databases.26 Searches were 
performed with no date, country, or language re-
strictions. Supplemental Data, Table S3 includes our 
full search strategies. 

Gray literature sources such as theses, dissertations, 
and conference abstracts were included via the da-
tabase searches, such as MedEdPORTAL (via MED-
LINE), Conference Proceedings Citation Index (via 
WOSCC) and abstracts indexed in Embase. We also 
searched ClinicalTrials.gov as well as ProQuest Dis-
sertations and Theses Global.  

Inclusion criteria 

Peer-reviewed articles in English were included in 
the review if they reported original research evalu-
ating a measurement property of a study scale per 
the COSMIN risk of bias checklist21 in a medical stu-
dent sample. Studies where medical students form 
only part of the study population were included if 
results specific to the medical student subgroup 
were described. While the study scales were derived 

from a scoping review that only included studies 
measuring wellbeing over multiple timepoints, we 
recognized that psychometric evidence can also 
arise from cross-sectional studies and therefore in-
cluded all psychometric studies regardless of num-
ber of timepoints in this follow-up systematic re-
view. 

YK and HL participated in the screening phases. Af-
ter deduplication by Covidence software,27 title/ab-
stract and full text screening were performed inde-
pendently by two reviewers. During the full-text 
screening phase, review article reference lists were 
hand-searched and relevant articles were extracted 
and reintroduced to the initial screening stage (Fig-
ure 1). Disagreements on inclusion/ exclusion at 
both stages were resolved by consensus between 
the two reviewers. Inter-rater agreement was not 
calculated. 

Data extraction 

Our team collaboratively developed a data charting 
form (Supplemental Data, Table S4) which included 
details on the article, sample characteristics, study 
design, and measurement properties. Data extrac-
tion was completed independently by two reviews, 
with regular meetings to discuss and resolve con-
flicts. Psychometric properties extracted included 
details regarding content validity, structural valid-
ity, internal consistency, cross-cultural valid-
ity/measurement invariance, reliability, measure-
ment error, criterion validity, construct validity and 
responsiveness to change, as per the COSMIN tax-
onomy19 (Table 1) and guidelines.18 

We also reviewed original derivation studies and 
distribution webpages to record practical character-
istics of each scale such as its purpose, length, com-
pletion time, response options, recall period, cost, 
and other administration logistics. Based on Dyrbye 
et al.’s guidance on scale selection,14 we examined 
feasibility of each scale primarily through the lens 
of organizational burden (cost) and respondent bur-
den (completion time).14 
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Figure 1. PRISMA Diagram

Data analysis 

We evaluated the methodological quality of in-
cluded studies using the COSMIN risk of bias check-
list.21 Only applicable modules of the checklist were 
applied, depending on the goals of the study in 
question. For example, studies that only assessed in-
ternal consistency were only scored on that domain. 
As per the COSMIN guideline,18 we used the “lowest 
score counts” principle in assessing overall score for 
a domain, rating it as “very good,” “adequate,” 
“doubtful,” or “inadequate.”  

For each study, we then applied the criteria for good 
measurement properties from the COSMIN guide-
line,18 rating property results as sufficient (+), insuf-
ficient (-) or indeterminate (?). Structural validity 
was reported as inconsistent (I) when there were 
both studies with sufficient evidence as well as stud-
ies with insufficient evidence. For studies on con-
struct validity and responsiveness via conver-
gent/divergent validity, we compared the results to 
pre-defined hypotheses set by the study team before 
data analysis (Supplemental Data, Table S5) as rec-
ommended by the COSMIN guidelines.18 
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Using R,28 we quantitatively pooled results on inter-
nal consistency and reliability when there were at 
least two studies that reported the same property 
for a given scale, using the procedures described by 
Krieglstein et al.29 For the remaining properties, we 
qualitatively summarized the study results. 

Lastly, we graded the certainty of the evidence us-
ing the modified GRADE approach outlined in the 
COSMIN guideline (high, moderate, low, very 
low).18 This included consideration of risk of bias 
(methodological quality of the studies), incon-
sistency (unexplained inconsistency of results), and 
imprecision (total sample size). 

Results 

Study characteristics 

Out of 2395 total abstracts, 326 passed to full-text 
screening and 133 studies were included (Table 2). 
Over a quarter (14/53, 26.4%) of study scales that we 
sought to compare did not have any studies sup-
porting their validity and reliability in medical stu-
dents (italicized in Supplemental Data, Table S2). 
Out of the included studies, 26 (19.5%) were multi-
centre and the majority (71/133, 53.4%) were con-
ducted in Asia (Table 2). Only 20 studies reported 
participant race/ethnicity, 12 of which were in Ma-
laysia. Internal consistency was the most studied 
property (118 studies) whereas there were no stud-
ies examining measurement. 

Burnout 

There were 31 studies examining three burnout 
scales.8,30–59 All scales had sufficient evidence of in-
ternal consistency and construct validity. The 
Maslach Burnout Inventory-Student Scale (MBI-SS) 
was the only scale with sufficient evidence of cross-
cultural validity/measurement invariance whereas 
the Maslach Burnout Inventory-Human Services 
Survey (MBI-HSS) was the only scale with sufficient 
evidence of responsiveness. The MBI variants are 
priced at $2.50 per person whereas the Oldenburg 
Burnout Inventory (OLBI) is free to use. All scales 
are available online and require 10-15 minutes for 
completion. 

Anxiety 

Twenty-eight papers studied anxiety across six 
scales,31,34,35,39,43,60–82 which each had sufficient evi-
dence of internal consistency and construct validity. 
There was sufficient evidence to support the re-
sponsiveness of the Depression and Anxiety Stress 
Scales-21 (DASS-21) and the cross-cultural validity 
of the Hospital Anxiety and Depression Scale 
(HADS). All six scales are available online at no cost, 
with the General Anxiety Disorder-7 (GAD-7) and 
HADS being the shortest (five minutes) and the De-
pression and Anxiety Stress Scales-42 (DASS-42) be-
ing the longest (20-30 minutes). 

Table 2. Characteristics of included studies 
Study Characteristics Overall (N = 133) 
Continent Africa 4 (3.0%) 

Asia 71 (53.4%) 
Europe 20 (15.0%) 
Asia/Europe 4 (3.0%) 
North America 20 (15.0%) 
South America 9 (6.8%) 
Oceania 5 (3.8%) 

Decade 1980s 6 (4.5%) 
1990s 2 (1.5%) 
2000s 10 (7.5%) 
2010s 51 (38.3%) 
2020s 16 (12.0%) 

Student Type Missing 48 (36.1%) 
Pre-clinical 31 (23.3%) 
Clinical 12 (9.0%) 
Both 73 (54.9%) 
Missing 17 (12.8%) 

Setting Single Centre 107 (80.5%) 
Multicentre 26 (19.5%) 

Sample Size <100 8 (6.0%) 
100-199 34 (25.6%) 
200-299 27 (20.3%) 
300-399 19 (14.3%) 
400-499 13 (9.8%) 
500+ 32 (24.1%) 

Property  
Studied 

Content Validity 6 (4.5%) 
Structural Validity 34 (25.6%) 
Internal Consistency 118 (88.7%) 
Cross-cultural valid-
ity/Measurement in-
variance 

6 (4.5%) 

Reliability 15 (11.3%) 
Measurement Error 0 (0.0%) 
Criterion Validity 2 (1.5%) 
Construct Validity 106 (79.7%) 
Responsiveness 2 (1.5%) 
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Characteristics of the included scales are outlined in 
Appendix A Table 1A. Psychometric evidence for 
each scale is summarized in Appendix A, Table 2A 
with full details in Supplemental Data, Table S6. 

Mood & affect 

Mood & affect was the most studied construct, en-
compassing 45 psychometric studies across eight 
unique metrics,31,33–35,39,43–46,52,61–65,71–100 three of 
which concurrently assess anxiety. There was suffi-
cient evidence to support the internal consistency 
and construct validity of every scale. The Beck De-
pression Inventory (BDI)-II had sufficient evidence 
of inter-rater reliability, and the Center for Epide-
miologic Studies Depression Scale (CES-D) and Pa-
tient Health Questionnaire-9 (PHQ-9) were the only 
measures with criterion validity out of all study 
scales. None of the scales have an associated cost 
and the HADS takes the shortest amount of time to 
complete (2-5 minutes). 

Stress 

There were 28 studies that provided psychometric 
evidence for seven stress scales. The majority of 
these studies (61.5%) examined the Perceived Stress 
Scale-10 (PSS-10),43,63,70,76,78,81,98,99,101–120 the major-
ity of which (61.5%) studied the Perceived Stress 
Scale-10 (PSS-10). Only the Perceived Medical 
School Stress (PMSS) and PSS-10 had sufficient evi-
dence of internal consistency and only the Medical 
Student Stress Questionnaire-40-Revised (MSSQ-
40-R) and PSS-10 had sufficient evidence of inter-
rater reliability. The PSS-10 also had sufficient evi-
dence of responsiveness whereas the PMSS had suf-
ficient evidence of cross-cultural validity. All scales 
are free and available online. The Perceived Stress 
Scale-4 (PSS-4) has the shortest completion time (5-
10 minutes), whereas the Bandura-Rosenthal Met-
rics for Assessing Stress (BAROMAS) has the long-
est (30 minutes). 

Quality of life 

Despite there only being two quality of life scales, 
they were heavily studied (24 pa-
pers).32,35,45,76,84,87,94,96,115,119,121–134 Both the Satisfac-
tion with Life Scale (SWLS) and the World Health 

Organization Quality of Life Brief Version 
(WHOQOL-BREF) had sufficient evidence to sup-
port their internal consistency and construct valid-
ity, however, only the WHOQOL-BREF had suffi-
cient evidence of structural validity. While the two 
scales are freely available, the SWLS is significantly 
shorter (5-10 minutes vs 15-20 minutes for the 
WHOQOL-BREF). 

General well-being 

Twelve studies provided psychometric evidence for 
four scales on general well-be-
ing.59,77,84,110,135,136,137(p12),138–142 The Medical Student 
Well-Being Index (MSWBI) was unique in being the 
only included scale overall that had sufficient evi-
dence of content validity. It also had sufficient evi-
dence of structural validity. While the General 
Health Questionnaire - 12 (GHQ-12) had sufficient 
evidence of internal consistency, this property was 
not relevant for the MSWBI given it was designed 
to measure a variety of different constructs. Both 
the MSWBI and Symptom Checklist-90-Revised 
(SCL-90-R) have licensing costs (although the 
MSWBI is free for research purposes) and also have 
training available for prospective surveyors. The 
GHQ-12 is the shortest out of the four scales (five 
minutes). 

Mindfulness 

There were five studies examining the two included 
mindfulness scales.31,70,76,99,143 While both scales had 
sufficient evidence of internal consistency and con-
struct validity, only the Mindful Attention Aware-
ness Scale (MAAS) had sufficient evidence of struc-
tural validity, inter-rater reliability, and responsive-
-ess. Both scales are freely accessible and available 
online, with the MAAS being slightly shorter (10-15 
minutes) compared to the Five Facets of Mindful-
ness Questionnaire (FFMQ, 15-20 minutes). 

Coping & resilience 

Ten studies provided psychometric support for 
three coping & resilience scales.66,73,74,82,83,142,144–147 
The Brief COPE and Connor-Davidson Resilience 
Scale (CD-RISC) had sufficient evidence of con-
struct validity. Apart from the CD-RISC, neither of 



 49 

the other two scales had sufficient evidence of 
structural validity or internal consistency. Among 
the three scales, the Brief COPE and Ways of Cop-
ing Checklist (WCCL) are available at no cost, but 
the WCCL is slightly longer (15-20 minutes) than 
the other two (10-15 minutes).   

Self-esteem 

There was a single study that showed sufficient ev-
idence of internal consistency for the General Self-
Efficacy Scale (GSES).148 The Rosenberg Self-Esteem 
Scale (RSES) on the other hand had seven studies 
that when pooled, supported its internal con-
sistency and construct validity.68,121,127,145,148–150 The 
GSES, however, is noticeably shorter (four minutes 
vs 10-15 minutes for the RSES). 

Sleep 

The Pittsburgh Sleep Quality Index (PSQI, n = 
11)35,51,62,75,106,117,136,151–154 had nearly twice as many 
studies examining its psychometrics compared to 
the Epworth Sleep Scale (ESS, n = 6)35,75,153,155–157 but 
did not have sufficient evidence supporting its in-
ternal consistency. The ESS additionally had evi-
dence of inter-rater reliability whereas the PSQI had 
evidence of responsiveness. Both scales are freely 
accessible and available online. The ESS requires 5-
10 minutes for completion, while the PSQI requires 
10-15 minutes. 

Social support & loneliness 

There were eleven studies that conducted psycho-
metric analyses on two social support and loneli-
ness scales.34,68,79,84,86,97,123,139,150,158,159 While the 
UCLA Loneliness Scale only had sufficient evidence 
of internal consistency and construct validity, the 
Multidimensional Scale of Perceived Social Support 
(MSPSS) additionally had evidence to support its 
structural validity, cross-cultural validity/measure-
ment invariance, and inter-rater reliability. Both 
scales are available online at no cost with an esti-
mated completion time of 10-15 minutes. 

Work engagement 

The Utrecht Work Engagement Scale (UWES) was 
the only work-related scale with evidence to sup-
port its validity and reliability. Two papers provided 
support for the internal consistency and construct 
validity of the UWES.31,120 The scale is freely acces-
sible online with a completion time of 5-10 minutes. 

Discussion  

Researchers have used a breadth of scales to meas-
ure medical student wellbeing longitudinally, yet 
the evidence supporting their use in this population 
varies widely. In this systematic review of 53 com-
monly used scales, over a quarter had no psycho-
metric evidence in medical students. Furthermore, 
the availability of evidence depended heavily on the 
specific psychometric property: most scales had ev-
idence of internal consistency and construct validity 
via convergence/divergence but very few had data 
supporting their content validity, cross-cultural va-
lidity or responsiveness. Overall, this raises con-
cerns about the ongoing use of these scales and 
highlights a critical gap that impairs the accurate 
measurement of medical student wellbeing.  

Comparison to prior studies 

Lall et al.’s two-part scoping review15,16 previously 
found 27 assessment tools used to measure physi-
cian burnout, anxiety, depression, resilience, mind-
fulness, mood, personality, well-being, quality of 
life, and stress. Haykal et al.’s scoping review17 also 
found six measures of general wellbeing used spe-
cifically amongst medical students. However, nei-
ther of these reviews clearly described how they de-
termined the strength of psychometric evidence (i.e. 
what is “good” validity) nor considered the method-
ological quality of their included studies. 

The COSMIN methodology has previously been 
used to examine the psychometrics of specific well-
being scales without a target population (e.g., 
DASS-21160 and CD-RISC161). Shoman et al. also 
conducted a systematic review of five burnout 
measures where they found that the OLBI had the 
most complete validation.162  
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Our study therefore used this systematic and rigor-
ous approach to select and evaluate the psychomet-
ric and feasibility characteristics of 53 scales com-
monly used to assess medical student wellbeing-re-
-ated constructs longitudinally. Through directly 
comparing scales measuring the same wellbeing-re-
lated construct, we can provide preliminary recom-
mendations on which scales seem most appropriate 
for use in this population.  

Recommendations for wellbeing 
scales 

Dyrbye et al.14 previously outlined important con-
siderations for organizations selecting a wellbeing 
instrument. These include measuring important 
constructs, low respondent and organizational bur-
den (for example, length and cost, respectively), cor-
relation with other important outcomes, sensitivity 
to change, and psychometric evidence. Brady et 
al.163 further highlighted the importance of inter-
preting psychometric evidence in the context of its 
proposed use. Indeed, best practices22 suggest that 
validity and reliability are not characteristics of a 
scale itself, but rather of its application in a specific 
scenario, with a specific population. Unfortunately, 
many medical student wellbeing scales have never 
been validated despite extensive use in this popula-
tion. 

In Table 3, we highlight our collective recommen-
dations on the best scales for each construct. We 
sought to balance the strength of their psychometric 
evidence, quality of the evidence, and feasibility 
considerations; readers may come to their own con-
clusions based on the evidence presented in the re-
sults section and their priorities. Furthermore, while 
psychometric evidence in medical students is ideal 
(and was the focus of this review), we also 
acknowledge that evidence from closely related 
populations (e.g. physicians, other health profes-
sional students) could be considered in the totality 
of evidence for a given scale in different learning 
environments and contexts. 

 

Strengths and limitations  

Our review benefits from a broad search strategy 
using previously validated search filters for psycho-
metric studies and a comprehensive approach to da-
tabase and gray literature selection. We focus on 
scales used for longitudinal measurement given the 
need to understand wellbeing changes over time in-
cluding the impact of interventions. However, this 
means that we are missing instruments that are pri-
marily used in cross-sectional studies. We also ex-
cluded non-English papers for feasibility reasons 
and acknowledge this limits the breadth of our in-
cluded studies, particularly as it relates to studies on 
cross-cultural validity. We may also be missing psy-
chometric evidence that has not been published or 
included in the grey literature that we searched. 

Furthermore, we outline evidence for the most used 
measures specifically to be able to highlight the 
availability and quality of psychometric evidence 
for tools that are already being widely used and rep-
licated in the literature. We felt that the results gen-
erated from such a review would be more actionable 
for administrators and researchers who are actively 
using these measures and may want to understand 
the underlying evidence and potential alternatives. 
While we feel this made our review more relevant 
and feasible, there may be infrequently used tools or 
newly developed tools that have more robust evi-
dence than the included measures. Lastly, our in-
cluded constructs are based on our preceding scop-
ing review's search and inclusion strategy. While 
there are many wellbeing-related constructs in-
cluded, we acknowledge that some may be missing, 
depending on the definition of wellbeing that is 
used. 
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Table 3. Recommendations for medical student wellbeing scales 
Construct Metric Comparative Strengths Comparative Limitations 

Burnout 

Oldenburg Burnout Inventory (OLBI) Free 
Only evidence for internal con-
sistency and construct validity 

Maslach Burnout Inventory - Human 
Services Survey (MBI-HSS) Good psychometric evidence Associated cost 

Maslach Burnout Inventory - Student 
Survey (MBI-SS) 

Good psychometric evidence Associated cost 

Anxiety General Anxiety Disorder-7 (GAD-7) Short, free, moderate psychometric evi-
dence 

 

Mood & 
Anxiety 

Hospital Anxiety and Depression 
Scale (HADS) 

Short, free, evidence for cross-cultural va-
lidity, assesses both depression and anxiety 

Lower internal consistency 

Mood 

Patient Health Questionnaire-9 
(PHQ-9) Short, free, evidence for criterion validity*  

Center for Epidemiologic Studies De-
pression Scale (CES-D) Free, evidence for criterion validity* Longer 

Stress Perceived Stress Scale-10 (PSS-10) Short, free, strong psychometric evidence, 
studied more widely 

 

Quality of 
Life 

Satisfaction with Life Scale (SWLS) Short, free, moderate psychometric evi-
dence 

 

World Health Organization Quality of 
Life Brief Version (WHOQOL-BREF) 

Free, good psychometric evidence Longer 

General 
Well-being 

Medical Student Well-Being Index 
(MSWBI) 

Short, free for research purposes, strong 
psychometric evidence 

Associated cost for non-re-
search purposes 

General Health Questionnaire - 12 
(GHQ-12) Short, free 

Only evidence for internal con-
sistency and construct validity 

Mindfulness 

Mindful Attention Awareness Scale 
(MAAS) Short, free, strong psychometric evidence  

Five Facets of Mindfulness Question-
naire (FFMQ) 

Free Longer, weaker psychometric 
evidence 

Coping & 
Resilience 

Connor-Davidson Resilience Scale (CD-
RISC) 

Good psychometric evidence Associated cost, longer 

Brief COPE Short, free 
Only evidence for construct va-
lidity 

Self-Esteem 
Rosenberg Self-Esteem Scale (RSES) 

Free, good psychometric evidence, more 
validation studies Longer 

General Self-Efficacy Scale (GSES) Short, free, good psychometric evidence Less validation studies 

Sleep 
Epworth Sleep Scale (ESS) Short, free, good psychometric evidence  

Pittsburgh Sleep Quality Index (PSQI) Free 
Longer, weaker psychometric 
evidence 

Social  
Support & 
Loneliness 

Multidimensional Scale of Perceived 
Social Support (MSPSS) Short, free, strong psychometric evidence  

UCLA Loneliness Scale Short, free Weaker psychometric evidence 

Work 
Utrecht Work Engagement Scale 
(UWES) Free, good psychometric evidence  

Bold refers to the study team's recommended scale based on existing evidence, where a clear best option exists. *Criterion validity for depression scales 
refers to validity when compared to a diagnostic interview 
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Future directions 

Evidently, future validation studies are needed to fill 
the observed gaps in psychometric evidence for 
medical student wellbeing scales. It is also clear that 
just because scales are being frequently used with 
medical students, it does not mean that they have 
psychometric evidence supporting their use in that 
context. This is particularly important given the in-
creasing diversity of the medical student population 
and the lack of demographic reporting of the in-
cluded psychometric studies. Given the breadth of 
scales in use, it would be inefficient to conduct val-
idation studies on all of them. Therefore, consensus 
directions are needed to identify the most important 
constructs to measure (e.g., burnout, depression). 
Furthermore, within each construct, the scales that 
have the most potential based on existing psycho-
metric properties in medical students, evidence in 
other populations, and feasibility characteristics 
should be the focus of further validation studies. 

Conclusions 

Many scales used to measure medical student well-
being longitudinally have no medical student-spe-
cific psychometric evidence. Amongst those that do, 
few have evidence to support their content validity, 
cross-cultural validity, and responsiveness. There is 
a significant gap in context-specific psychometric 
evidence despite the widespread use of numerous 
wellbeing scales. Based on the available psychomet-
ric evidence and feasibility considerations, we have 
provided tentative recommendations on which 
scales are most appropriate to measure medical stu-
dent wellbeing; however, we acknowledge that sig-
nificant future research is needed to better inform 
scale selection. 
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Appendix A. Supplemental Tables. 

Table A1. Scale characteristics & feasibility considerations 

Construct Metric 
# 
Stud-
ies 

Year Cre-
ated 

Original 
Language 

# Items and 
Subdomains 

Comple-
tion Time 

Cost Administration Training required? 

Burnout 

Maslach Burnout Inventory - Human 
Services Survey (MBI-HSS) 

8 1981 English 22 items, 3 
subdomains 

10-15 
minutes 

$2.50 per 
person 

Available online None 

Maslach Burnout Inventory - Student 
Survey (MBI-SS) 

14 2002 English 
15 items, 3 
subdomains 

10-15 
minutes 

$2.50 per 
person 

Available online None 

Oldenburg Burnout Inventory (OLBI) 10 2003 English 
16 items, 2 
subdomains 

10-15 
minutes 

Free Available online None 

Anxiety 

Beck Anxiety Inventory (BAI) 5 1988 English 
21 items, 0 
subdomains 

10-15 
minutes Free Available online None 

General Anxiety Disorder-7 (GAD-7) 2 2006 English 7 items, 0 
subdomains 

5 minutes Free Available online None 

State Trait Anxiety Inventory (STAI) 9 1983 English 
20 items, 2 
subdomains 

10-15 
minutes 

Free Available online None 

Mood & Anxiety 

Depression and Anxiety Stress Scales-
21 (DASS-21) 

10 1995 English 
21 items, 3 
subdomains 

10-15 
minutes 

Free Available online None 

Depression and Anxiety Stress Scales-
42 (DASS-42) 1 1995 English 

42 items, 3 
subdomains 

20-30 
minutes Free Available online None 

Hospital Anxiety and Depression 
Scale (HADS) 

4 1983 English 14 items, 2 
subdomains 

2-5 
minutes 

Free Available online None 

Mood 

Beck Depression Inventory (BDI) 8 1961 English 
21 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 

Beck Depression Inventory (BDI)-II 7 1996 English 
21 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 

Center for Epidemiologic Studies De-
pression Scale (CES-D) 

4 1977 English 
20 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 

Patient Health Questionnaire-9 (PHQ-
9) 10 1999 English 

9 items, 0 
subdomains 

10-15 
minutes Free Available online None 

Positive and Negative Affect Schedule 
(PANAS) 

3 1988 English 20 items, 2 
subdomains 

10-15 
minutes 

Free Available online None 

Stress 

Bandura-Rosenthal Metrics for As-
sessing Stress (BAROMAS) 

1 1987 English 
85 items, 9 
domains 

~30 
minutes 

Free Available online None 

Medical Student Stress Questionnaire-
20 (MSSQ-20) 

1 2011 English 
20 items, 6 
subdomains 

10-15 
minutes 

Free Available online None 
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Medical Student Stress Questionnaire-
40 (MSSQ-40) 

6 2010 English 
40 items, 6 
subdomains 

20-30 
minutes 

Free Available online None 

Medical Student Stress Questionnaire-
40-Revised (MSSQ-40-R) 

2 2020 Italian 
40 items, 5 
subdomains 

20-30 
minutes 

Free Available online None 

Perceived Medical School Stress 
(PMSS) 3 1989 English 

11 items, 4 
subdomains 

10-15 
minutes Free Available online None 

Perceived Stress Scale-4 (PSS-4) 1 1983 English 4 items, 0 
subdomains 

5-10 
minutes 

Free Available online None 

Perceived Stress Scale-10 (PSS-10) 14 1983 English 
10 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 

Quality of Life 
Satisfaction with Life Scale (SWLS) 10 1985 English 

5 items, 0 
subdomains 

5-10 
minutes 

Free Available online None 

World Health Organization Quality of 
Life Brief Version (WHOQOL-BREF) 14 1995 English 

26 items, 4 
subdomains 

15-20 
minutes Free 

Available online (per-
mission from WHO) None 

General Well-be-
ing 

Medical Student Well-Being Index 
(MSWBI) 

2 2010 English 
7 items, 5 
subdomains 

10-15 
minutes 

Contact to 
obtain pric-
ing 

Available online 
(Well-being Index 
website) 

Available online (Well-
being Index website) 

General Health Questionnaire - 12 
(GHQ-12) 6 1972 English 

12 items. 0 
subdomains 5 minutes Free Available online None 

General Health Questionnaire - 28 
(GHQ-28) 

3 1979 English 28 items, 4 
subdomains 

5-10 
minutes 

Free Available online None 

Symptom Checklist-90-Revised (SCL-
90-R) 

1 1973 English 
90 items, 10 
subdomains 

10-15 
minutes 

Free Available online 
Available online (Pear-
son Assessments) 

Mindfulness 

Five Facets of Mindfulness Question-
naire (FFMQ) 

3 2008 English 
39 items, 5 
subdomains 

15-20 
minutes 

Free Available online None 

Mindful Attention Awareness Scale 
(MAAS) 2 2005 English 

15 items, 0 
subdomains 

10-15 
minutes Free Available online None 

Coping & Resili-
ence 

Brief COPE 3 1997 English 28 items, 14 
subdomains 

10-15 
minutes 

Free Available online None 

Connor-Davidson Resilience Scale 
(CD-RISC) 

7 1970 English 
25 items, 0 
subdomains 

10-15 
minutes 

Contact to 
obtain pric-
ing 

Available online (CD-
RISC website) 

None 

Ways of Coping Checklist (WCCL) 2 1985 English 66 items, 8 
subscales 

15-20 
minutes 

Free Available online None 

Self-Esteem 
General Self-Efficacy Scale (GSES) 1 1995 English 

10 items, 0 
subdomains 

4 minutes Free Available online None 

Rosenberg Self-Esteem Scale (RSES) 7 1965 English 
10 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 
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Sleep 
Epworth Sleep Scale (ESS) 6 1991 English 

8 items, 0 
subdomains 

5-10 
minutes 

Free Available online None 

Pittsburgh Sleep Quality Index (PSQI) 11 1989 English 
19 items, 7 
subdomains 

10-15 
minutes 

Free Available online None 

Social Support & 
Loneliness 

Multidimensional Scale of Perceived 
Social Support (MSPSS) 7 1988 English 

12 items, 3 
subdomains 

10-15 
minutes Free Available online None 

UCLA Loneliness Scale 4 1978 English 20 items, 0 
subdomains 

10-15 
minutes 

Free Available online None 

Work 
Utrecht Work Engagement Scale 
(UWES) 

2 2002 Dutch 
17 items, 3 
subdomains 

5-10 
minutes 

Free Available online None 
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Table A2. Summary of psychometric evidence for included scales 

Construct Metric 
Content 
Validity 

Structural 
Validity 

Internal  
Consistency 

Cross- 
cultural  
validity 

Reliability 
Criterion 
Validity 

Construct 
Validity 

Responsiveness 

Q QE Q QE Q QE Q QE Q QE Q QE Q QE Q QE 

Burnout 

Maslach Burnout Inventory - Human Services 
Survey (MBI-HSS) 

    + (5) M       + H + H 

Maslach Burnout Inventory - Student Survey 
(MBI-SS) 

  I M + (9) H + H - M   + H   

Oldenburg Burnout Inventory (OLBI) ? L I L + (6) H       + H   

Anxiety 

Beck Anxiety Inventory (BAI)     + (2) H        + H   

General Anxiety Disorder-7 (GAD-7)     + H       + H   

State Trait Anxiety Inventory (STAI)     + (2) H   - VL   + H   

Mood & Anxiety 

Depression and Anxiety Stress Scales-21 
(DASS-21) 

  - L + (3) H - H     + H + H 

Depression and Anxiety Stress Scales-42 
(DASS-42) 

    + H       + H   

Hospital Anxiety and Depression Scale 
(HADS) 

    + H + L     + H   

Mood 

Beck Depression Inventory (BDI)   ? L + (4) H       + H   

Beck Depression Inventory (BDI)-II   ? VL + (4) H   + L   + H   

Center for Epidemiologic Studies Depression 
Scale (CES-D) 

  ? VL + (3) H   - L + M + H   

Patient Health Questionnaire-9 (PHQ-9)     + (7) H   - M + H + H   

Positive and Negative Affect Schedule 
(PANAS) 

- VL ? M + (2) H   - M   + H   

Stress 

Bandura-Rosenthal Metrics for Assessing 
Stress (BAROMAS) 

        - VL       

Medical Student Stress Questionnaire-20 
(MSSQ-20) 

    - H           

Medical Student Stress Questionnaire-40 
(MSSQ-40) 

? L - H - (3) L   - VL   + H   

Medical Student Stress Questionnaire-40-Re-
vised (MSSQ-40-R) 

? L I L - (2) H   + M   + H   

Perceived Medical School Stress (PMSS)     + (3) H + M         

Perceived Stress Scale-4 (PSS-4)             + H   
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Perceived Stress Scale-10 (PSS-10) ? M   + (8) H - VL + M   + H + H 

Quality of Life 
Satisfaction with Life Scale (SWLS)     + (7) H       + H   

World Health Organization Quality of Life 
Brief Version (WHOQOL-BREF) 

  + L + (10) M   - M   + H   

General well-be-
ing 

Medical Student Well-Being Index (MSWBI) + L + L         + H   

General Health Questionnaire - 12 (GHQ-12) ? L   + (3) H       + H   

General Health Questionnaire - 28 (GHQ-28)     + (2) M       + H   

Symptom Checklist-90-Revised (SCL-90-R)             + H   

Mindfulness 
Five Facets of Mindfulness Questionnaire 
(FFMQ) 

    + H       + H   

Mindful Attention Awareness Scale (MAAS)   + L + (2) H   + M   + H + H 

Coping & Resili-
ence 

Brief COPE             + H   

Connor-Davidson Resilience Scale (CD-RISC)   + L + (3) H       + H   

Ways of Coping Checklist (WCCL)   ? M - (2) M           

Self-Esteem 
General Self-Efficacy Scale (GSES)     + H           

Rosenberg Self-Esteem Scale (RSES)     + (4) H       + H   

Sleep 
Epworth Sleep Scale (ESS)   ? M + (4) H   + VL   + H   

Pittsburgh Sleep Quality Index (PSQI)     - (3) M       + H + H 

Social Support & 
Loneliness 

Multidimensional Scale of Perceived Social 
Support (MSPSS) 

  + H + (6) H + H + (2) H   + H   

UCLA Loneliness Scale     + (4) H       + H   

Work Utrecht Work Engagement Scale (UWES)     + (2) H       + H + H 
Quality of the property (Q) rated as sufficient (+), insufficient (-), inconsistent (I), or indeterminate (?) based on comparison with criteria for good measurement properties. Quality of the evidence (QE) 
using GRADE rated as high (H), moderate (M), low (L), or very low (VL) based on risk of bias, inconsistency, and imprecision. Where meta-analysis was used for internal consistency and inter-rater 
reliability, brackets indicate the number of studies contributing to the property. 

 


