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Aims. Stigma of mental illness is a significant barrier to receiving mental health care. However, measurement tools
evaluating stigma of mental illness have not been systematically assessed for their quality. We conducted a systematic
review to critically appraise the methodological quality of studies assessing psychometrics of stigma measurement tools
and determined the level of evidence of overall quality of psychometric properties of included tools.

Methods. We searched PubMed, PsycINFO, EMBASE, CINAHL, the Cochrane Library and ERIC databases for eligible
studies. We conducted risk-of-bias analysis with the Consensus-based Standards for the Selection of Health
Measurement Instruments checklist, rating studies as excellent, good, fair or poor. We further rated the level of evidence
of the overall quality of psychometric properties, combining the study quality and quality of each psychometric prop-
erty, as: strong, moderate, limited, conflicting or unknown.

Results. We identified 117 studies evaluating psychometric properties of 101 tools. The quality of specific studies
varied, with ratings of: excellent (1=5); good (mostly on internal consistency (1n=67)); fair (mostly on structural
validity, n=89 and construct validity, #=85); and poor (mostly on internal consistency, 1 =36). The overall quality of
psychometric properties also varied from: strong (mostly content validity, 7 =3), moderate (mostly internal consistency,
n=>55), limited (mostly structural validity, #=>55 and construct validity, n =46), conflicting (mostly test-retest reliability,
n=9) and unknown (mostly internal consistency, n=36).

Conclusions. We identified 12 tools demonstrating limited evidence or above for (+, ++, +++) all their properties, 69
tools reaching these levels of evidence for some of their properties, and 20 tools that did not meet the minimum
level of evidence for all of their properties. We note that further research on stigma tool development is needed to ensure
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appropriate application.
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Introduction

Approximately 50-85% of people with severe mental
disorders receive no treatment (Patel et al. 2007;
World Health Organization, 2011). People with mental
illness have difficulty accessing mental health care due
to many factors, amongst which stigma against mental
illness is one significant barrier, according to a recent
systematic review on variables influencing mental
health help-seeking (Gulliver et al. 2010).

Stigma of mental illness is ‘a trait that is deeply dis-
crediting that reduces the barer from a whole to a
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tainted, discounted one’ (Goffman, 1963). Several con-
ceptual frameworks have been created, including
labelling theory (Goffman, 1963; Link et al. 1987), social
attribution theory (Corrigan et al. 2003), cognitive
behavioural modelling (Thornicroft, 2006) and social
stigma modelling (Jones et al. 1984), to both help
understand and evaluate stigma related to mental ill-
ness, and guide stigma reduction interventions. As a
result, the dimensions of the stigma of mental illness
vary from one theory to another, and so do the stigma
measurement tools created under different theories.
More recently, the mental health literacy framework
(Kutcher et al. 20154, b, 2016) considers stigma reduc-
tion as one of its core constructs and stresses how
stigma reduction and the improvement of mental
health knowledge may enhance help-seeking beha-
viours. Research, such as randomised controlled trials
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and longitudinal cohort studies (McLuckie ef al. 2014;
Kutcher et al. 20154, b; Milin et al. 2016; Thornicroft
et al. 2016) have demonstrated the effectiveness of
interventions designed based on this approach.

Under these frameworks, a plethora of measure-
ment tools have been developed to evaluate the stigma
of mental illness from different lenses. This includes
the evaluation of public stigma/personal stigma, peo-
ple’s own attitudes towards people with mental illness;
perceived stigma that people perceive as held by
others towards people with mental illness; self-stigma
that people with mental illness hold against them-
selves; and experienced stigma that people with
mental illness have encountered at the individual,
community and society levels (Batterham et al. 2013).
A recent scoping review (Wei et al. 2015), a systematic
approach to map the literature in an area of interest
and to accumulate and synthesise evidence available,
identified 65 stigma measures and a narrative review
(Brohan et al. 2010) identified another 14, and cate-
gorised them according to different theoretical
models. Another narrative review discussed more
than 100 stigma measures informed by labelling theory
specifically (Link et al. 2004). One narrative review
(Boyd et al. 2014) discussed 47 versions of one tool,
Internalized Stigma of Mental Illness, and summarised
related reliability and validity. However, despite the
abundance of stigma measurement tools, and stigma
impact research using them, there has been little,
if any, research identified to investigate the quality
of currently available stigma measurement tools.
Furthermore, this has been no research identified to
aggregate, analyse and compare stigma measurement
tools developed under different stigma theoretical
frameworks.

We conducted a systematic review to critically ana-
lyse the methodological quality of studies on psycho-
metrics of available stigma tools and further to
determine the level of evidence of the overall quality
of their psychometrics across studies. Based on our
analysis we then make recommendations for further
stigma research and the application or ongoing devel-
opment of these tools.

Methodology

This review followed the protocol recommended by
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Moher et al. 2009) to
report its findings. We conducted risk of bias analysis
with the adapted Consensus-based Standards for
the Selection of Health Measurement Instruments
(COSMIN) checklist (Terwee et al. 2012); assessed the
quality of each individual psychometric property,

using criteria developed by the COSMIN group
(Terwee et al. 2007); and then rated the level of evi-
dence of overall quality. COSMIN checklist is a
consensus-based checklist used to evaluate the meth-
odological quality of studies on the measurement
properties of health status instruments (Terwee ef al.
2012).

Search strategy

We searched the databases of PubMed, PsycINFO,
EMBASE, CINAHL, the Cochrane Library and ERIC
for relevant studies without limit on publication
dates. The search period was between January and
June 2015 and updated the search between April and
May 2016, assisted by a local university health librar-
ian. To ensure our search covered all dimensions of
stigma as framed within the mental health literacy
approach, regardless of theoretical foundations they
were affiliated with, our search strategy covered all
three outcomes of mental health literacy (knowledge,
stigma and help-seeking) and we did not exclude stud-
ies that self-identified as focused on knowledge or
help-seeking outcomes until the last stage of data
extraction because some mental health literacy mea-
sures include all three components. We applied the
search strategy from the scoping review (Wei et al.
2015) that contained four sets of key words and
phrases regarding general mental health and mental
disorders, three outcomes of mental health literacy,
assessment tools and study designs. Appendix 1 pro-
vides details of all search words and phrases applied
searching PubMed.

Two team members independently searched the
citations identified from database searches for relevant
studies. Both members followed the same procedures
to assess potential relevance of studies: reviewing titles
in general (stage 1), reviewing titles and scanning
abstracts (stage 2), briefly scanning full papers (stage
3) and reading full papers for data extraction (stage
4). Following these stages, we checked the reference
list of each included study for additional studies and
further searched narrative reviews on stigma measure-
ment tools for additional studies (Link et al. 2004;
Brohan et al. 2010; Boyd et al. 2014). The two reviewers
discussed their identified studies and reached consen-
sus on the final inclusion of studies. Three mental
health professionals and/or research methodologist
were available to solve any discrepancies on the final
decisions for included studies.

Selection criteria

We included any type of quantitative studies assessing
and reporting any psychometrics (reliability, validity
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and responsiveness) of a stigma measurement tool.
According to the literature review, we defined that a
stigma measurement tool evaluates: perceived stigma,
experienced stigma, emotional responses to mental
illness or self-stigma of mental illness. Our search
focused on tools addressing stigma of mental illness
in general or stigma against common specific mental
illnesses: anxiety disorder, depression, attention deficit
hyperactivity disorder (ADHD) and schizophrenia. An
eligible study had to report not only the psychometrics
of the tool, but also the statistical analysis of these psy-
chometrics. We searched databases for studies pub-
lished in English and did not limit the date of
publication, or study participant age.

We excluded studies that only provided psycho-
metrics of the tool applied, but did not report the stat-
istical analysis of these psychometrics. For example,
many studies evaluating anti-stigma interventions
reported the internal consistency of the tool applied
but did not describe the statistical analysis related to
it and therefore were excluded from our review. We
did not include studies addressing stigma related to
substance use and addictions as they cover a wide
range of domains that need independent evaluation.

Data extraction

We followed the COSMIN checklist manual (Terwee
et al. 2012) and created a data extraction form a priori
to document basic information of each included
study, such as author information, the tool content,
response option of the tool, population, study location
and study sample size. We further documented in-
formation about measurement properties as: (1) reli-
ability (internal consistency, reliability (test-retest
and intra-rater reliability) and measurement errors;
(2) validity (content validity, structural validity (factor
analysis), hypothesis testing (construct validity), cross-
cultural validity and criterion validity); and (3) respon-
siveness (sensitivity to change).

We considered adapted tools (adding/reducing
items or changing original items) as separate tools.
However, if a tool was created in one study but in
another was assessed for its factors and the number
of final items was adjusted from the original tool due
to the factor analysis, we considered them as the
same tool as this is part of the usual ongoing process
of finalising scales.

Methodological quality of included studies (risk of
bias)

We rated the quality of a study for a particular meas-
urement property as: ‘excellent’, ‘good’, ‘fair’ or
‘poor’. As a study may assess more than one

measurement property, it may have multiple levels
of quality for different measurement properties it
assesses. The COSMIN checklist (Terwee et al. 2012)
created 7-18 criteria items to assess the methodological
study quality for each measurement property, rated as
‘excellent’, ‘good’, ‘fair’ or ‘poor’ under each item,
respectively. The final ranking of the study quality
for each property takes the lowest criteria ranking.
For example, the COSMIN checklist contains seven cri-
teria items to assess the study quality assessing struc-
tural validity, and if under each item the study has
different ranking ranging from ‘poor’ to ‘good’, the
final ranking for this study would be ‘“poor’ for struc-
tural validity.

Quality of measurement property and level of evidence
of overall quality

In addition, the COSMIN group developed quality cri-
teria for each psychometric property (except for cross-
cultural validity) (Terwee et al. 2007). Each property
must reach a quality threshold to receive a positive rat-
ing (+), otherwise a negative rating (—) or indetermin-
ate rating due to the lack of data (?), or conflicting
rating (+/—) if the findings are contradictory
(Appendix 2). Based on both the methodological
study quality and the quality of each psychometric
property, we determined the level of evidence of over-
all quality of a psychometric property. The ratings
were determined by adapting and applying criteria
from a systematic review on measures of continuity
of care (Uijen et al. 2012) and the Cochrane Back and
Neck Group’s recommendations on the overall level
of evidence of each assessed outcome (Furlan et al.
2015) (Appendix 3). As a result, the levels of evidence
are: strong (S) (+++ or ———), moderate (M) (++ or ——),
limited (L) (+ or —), conflicting (C) (+/—), or unknown
(U) (x). We considered measurement properties with
positive strong evidence (+++) as ‘ideal’, moderate
positive evidence (++) as ‘preferred’, and limited posi-
tive evidence (+) as “minimum acceptable’.

We defined the level of evidence as unknown (U(x))
if: (1) a property is assessed in one study only and the
study quality is “poor’, or the psychometric property is
indeterminate (?); (2) a property is assessed in two
studies, and the study quality is poor or property is
indeterminate (?) in both studies; (3) a property is
assessed in more than two studies, and the study qual-
ity is poor or property is indeterminate (?) in > half of
the studies.

If a property is assessed in two studies and study
quality is > ‘fair’, and the quality of the measurement
property is positive (+) in both studies, we used the
‘worst score’ approach for the level of evidence, other-
wise we determined the level of evidence as conflicting
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(C(#/-)). If a property is assessed in more than two
studies and we found fair, good or excellent study
quality in more than half of the studies, we considered
the level of evidence as strong, moderate or limited,
using the “worst score account” approach. For example,
if a measurement property is rated as (+) or (—) consist-
ently in studies with the mixed study quality of excel-
lent, good and fair, the final rating is limited level of
evidence (L(+) or L(—)). For the rest of the cases, the
level of evidence is conflicting (C (+/-)).

Results
Study selection and characteristics

Figure 1 presents the flow chart of study selection pro-
cess. The data were first imported into Reference 2.0
database management software (RefWorks-COS PL,
ProQuest, 2001) and duplicates were removed. We
then screened 21089 studies, and excluded studies
that were not the topic of interest (e.g., studies addres-
sing HIV/AIDS stigma, CBT, resilience, social and
emotional learning, mental disorders that were not
the topic of interest of this review) through four screen-
ing stages. As a result, we identified 117 studies report-
ing and analysing psychometric properties of 101
stigma measurement tools (Table 1). We classified
tools according to what they measured (Table 1):

Databases searched:
Pubmed, PsycINFO, ERIC, Cochrane, CINAHL, EMBASE

i

Potentially relevant publications for screening |5 Duplications removed

perceived stigma against mental illness or the mentally
ill; perceived stigma against mental health care (e.g.,
treatment, help-seeking, mental health institutions or
psychiatry as a profession); emotional responses to
mental illness; experienced stigma by people with
mental illness or their relatives/caregivers; self-stigma
by people with mental illness. We did not categorise
tools under a specific stigma theory because most
were developed with combined components from
various theories or based on interviews with target
population.

Ninety-one out of 101 tools applied Likert-scale
response format asking participants to rate the level
of agreement on items addressing stigma (Table 1).
The other 10 tools applied formats such as multiple
choices (e.g., yes/no/do not know); responses on a
100 mm visual analogue scale; error-choice response;
open-ended questions; or prevalence and frequency
of stigma experience.

Study participants were mostly people with mental
illness (1 =36) and their relatives and caregivers (1= 6),
followed by community members/general public (1=
20), health care providers and staff (1n=20), college
students (n=15), secondary school students (1=38);
and people from other professions such as educators
(n=2), police (n=1), athletes (1=1), employers (n=1)
and military personnel and veterans (1 =1). Some stud-
ies used multiple groups of participants mentioned

Total publications for screening
(n=1830)

(n=26405) (n=5318)
Excluded by screening titles:
. Not the topic of interest (n=19259): HIV/AIDS stigma interventions, CBT studies; studies on resilience
Total publicationsfor screening N and related scales, studies on social emotional learning and related scales, studies on mental
(n=21089) disordiers and related scales that are not topic of interest of this review, such as substance abuse,
l post-parturm depression, dementia, eating disorders, and autism

Excluded by screening titles and abstracts (n=1432):
— Not the topic of interest (n=319); Not the study type (n=415); Not the outcome (n=273);
Substance abuse (n=299); Not English (n=25); Other (n=102)

Publications included for detailed evaluation

(n=398) "

Excluded by brief scanning of the full paper (n=54).
Not the topic of interest (n=24); Not the study type (n=6); Not the owtcome (n=13);
Substance abuse (n=11)

Publications included for further evaluation
and reference check

Excluded by scanning the full paper and the included tools (n=227)
—* Studies containing tools measuring mental health knowledge or help-seeking measures {n=120);

{n=344) tudies cont

ining stigma

reasures without psychometric analysis (n=107)

L

Included studies: n=117 (101 stigma measurement tools)

Fig. 1. Flow chart of search results.



Table 1. Study characteristics

Measurement tools Response options Population Age Sample Country Content
1. Self-reported prejudiced attitudes (SRPA) 9 4-point scaled items Upper secondary schools 16-19 4046 Norway A
(Andersson et al. 2010)
2. Personal attributes (PR) (Angermeyer, Matschinger, 8 5-point scaled items Community members >18 5025 German A
2003)
3. Labelling (Angermeyer & Matschinger, 2003) Open-ended questions fora ~Community members >18 5025 German A
vignette
4. Peer Mental Health Stigmatization scale (PMHSS) 24 5-point scaled items Children and adolescentsin  M=12.99+1.6 562 Ireland A
(McKeague ef al. 2015) schools
5. Knowledge Test of Mental Illness (KT) (Michaels & 14 items with numerical or ~ College students, M=21.6+3.2;33.1+ 35;203; 133; 74 US A
Corrigan, 2013) true/false responses community members, 74;455+11.4;
mental health providers 454+11.2
and consumers
6. Day’s Mental Illness scale (DMIS) (Day ef al. 2007) 28 7-point scaled items College students, M =24.84; 18.60; 45 341; 42; 20 us A
community members
and people with mental
illness
7. EMIC [45] (Chowdhury et al. 2000) 13 4-point scaled items Laypersons and health care  ? 38 India A
providers
8. Employer Attitudes towards Mental Illness 38 5-point scaled items Employers ? 373 us A
questionnaire (EAQ) (Diksa & Rogers, 1996)
9. Attitudes of Nursing Staff towards Co-Workers 12 4-point scaled items Nursing staff M=35.6-38.6 117 UK A
Returning from Psychiatric and Physical Illnesses
(ANCW) (Glozier et al. 2006)
10. Depression Stigma scale (DSS)/PPSS (Griffiths et al. 18 5-point scaled items Community members M=36.4+9.4 525 Australia A
2004)
DSS (Griffiths et al. 2008) 18 5-point scaled items Community members Median =45-49; 1001; 5572; 487  Australia A
M=359+92;
35.3+8.76
11. DSS revised (Gulliver et al. 2012) 9 5-point scaled items Elite athletes M=255 59 Australia A
12. Generalized Anxiety Stigma scale (GASS) (Griffiths 20 5-point scaled items General public M=46.6+13.25 617; 212 Australia A
et al. 2011)
Continued
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Table 1. Continued

Measurement tools Response options Population Age Sample Country Content
13. GASS (Gulliver et al. 2012) 10 5-point scaled items Elite athletes M=255 59 Australia A
14. Test of Knowledge About ADHD (KADD) 22 error-choice items Elementary school teachers M =39.43 103 us A
(Hepperlen et al. 2002)
15. Beliefs toward Mental Illness (BMI) (Hirai & Clum, 24 6-point scaled items College students M=253+5.1 216 us A
2000)
16. Opening Minds Scale for Health Care Providers 20 5-point scaled items Health care providers >18 787 Canada A
(OMS-HC) (Kassam et al. 2012)
OMS-HC [111] (Modgill et al. 2014) 20 5-point scaled items Health care providers 18-65 1523 Canada A
17. ADHD Stigma Questionnaire (ASQ) (Kellison ef al. 26 4-point scaled items Adolescents at risk of M=15.6+1.8 301 us A
2010) ADHD
ASQ (Bell et al. 2011) 26 4-point scaled items Teachers M=4232+12.61 268 Us A
18. ADHD Stigma (Fuermaier et al. 2012) 37 6-point scaled items College students, M=313+14.8; 1033; 228 Netherlands A
community members, M=50.6-52.3
teaches and physicians
19. SS Chinese version (Ho et al. 2015) 14 5-point scaled items People with mental illness ~ M=51.2+11.34 114 China
20. Self-Esteem and Stigma Questionnaire (SE/SQ) 8 6-point scaled items Patients with depression M=43+11 186 UK
(Hayward et al. 2002)
21. Devaluation-Discrimination tool (DD) (Link, 1987) 12 4-point scaled items Community members and ~ M=32.71-40.29 593 us A
people with mental
illness
Perceived DD (Bjorkman et al. 2007) 12 4-point scaled items Patients with mental illness M=46 40 Sweden A
Perceived DD (depression) (Interian et al. 2010) 12 4-point scaled items Latino primary care >18 200 us A
patients
22. Depression is a Matter of Will (Aromaa et al. 2010) 16 4-point scaled items Community members M=469+17.3 5520 Finland A
23. Public stigma/PDD (Moses, 2009) 14 4-point scales items Youth with mental illness 12-18 60 us A
24. Perceived dangerousness (PD) (Link et al. 1987) 8 6-point scaled items Community members M=47.6 152 us A
25. PD/Link Stigma scale (Bagley & King, 2005) 11 5-point scaled items Patients with mental illness M=42.2 83 UK A
26. Dangerousness scale (Penn et al. 1994) 8 7-point scaled items College students ? 329 us A
27. Social distance (SD) (Link et al. 1989) 7 4-point scaled items Community members M=47.6 152 uUs A
SD (Penn et al. 1994) 7 4-point scaled items College students ? 329 us A
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28. SD revised (Interian et al. 2010) Six multiple choice items Latino primary care >18 200 us A
patients
29. Reported and Intended Behaviour scale (RIBS) Eight items General public M=46+18.6 6954 UK A
(Evans-Lacko et al. 2013)
RIBS (Evans-Lacko et al. 2012) Four items on an ordinal General public M=38.1+13.4; 36.9 403; 83 UK A
scale and 4 items on +14.1
multiple choices
RIBS (Evans-Lacko ef al. 2011) Four items on an ordinal General public 25-45 92; 37; 403 UK A
scale and 4 items on
multiple choices
RIBS (Friedrich et al. 2013) Four items on an ordinal Medical students M=235 1452 UK A
scale and 4 items on
multiple choices
RIBS Japanese version (Yamaguchi et al. 2014) Four items on an ordinal Undergraduate and M=22.61+2.47 224 Japan A
scale and 4 items on graduate students
multiple choices
30. Social Contact scale (SD version) (Jackson & 8 4-point scaled items Secondary school students ~M=13.3+1.26 1223 Jamaica A
Heatherington, 2006)
31. Social Supports Acceptance scale (SSAS) (Mansouri  ? 4-point scaled items People with mental illness ~ 18-70 70 us A
& Dowell, 1989)
32. Attitudes to Mental Illness Questionnaire (AMID) 5 5-point scaled items General public M=463+15.7 1079 UK A
(Luty et al. 2006)
33. Attitudes to Severe Mental Illness (ASMI) 35 6-point scaled items General public M=415+10.61; 2039 Greece A
(Madianos et al. 2012) 43.71+11.18
34. Attitudes Toward Social Competence and 8 5-point scaled items Belgian high school M=16.8+1.6 207 Belgium A
Integration of People with Mental Illness (ASCI) students
(Minnebo & Acker, 2004)
35. Client Attitude Questionnaire (CAQ) (Morrison & 20 true/false/do not know Psychiatric professionals ? 13 us A
Becker, 1975) items
36. Beliefs and attitudes toward people diagnosed with 6 5-point scaled items High school students M=173+14;173+ 1023 Italy A
psychosis (BAP) (Serra et al. 2013) 1.3
37. Devaluation of consumer family scale (DSFS) 15 4-point scaled items Caregivers of people with M=50+14.3 461 us A
(Struening et al. 2001) mental illness
Continued
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Table 1. Continued

Measurement tools Response options Population Age Sample Country Content

Stigma-Devaluation scale (Dalky, 2012) 15 4-point scaled items Family members of people = M=445+11.7 164 Jordan A
with mental illness

38. Adolescent Attitudes toward Serious Mental Illness 24 5-point scaled items High school students Grades 9-12 415 us A
(ATSMI-AV) (Watson et al. 2005)

39. Attitudes towards Acute Mental Health Care 33 7-point scaled items and ~ Nurses 35-39 140 UK B
(ATAMHS) (Baker et al. 2005) semantic differentials

40. Attitudes towards Psychiatry 30 (ATP 30) (Burra 30 5-point scaled items Medical students and ? 189 Canada B
et al. 1982) residents

41. Latino Scale for Antidepressant Stigma (LSAS) 7 3-point scaled items Latino primary care >18 200 us B
(Interian et al. 2010) patients

42. Stigma Concerns about Mental Health Care 3-point scaled items Latino primary care >18 200 us B
(SCMHC) (Interian et al. 2010) patients

43. Stigma Scale for Receiving Psychological Help 5 3-point scaled items College students M=184+1.32 311 us B
(SSRPH) (Komiya et al. 2000)

44. Psychiatric Skepticism scale (PSS) (Swami & 16 7-point scaled items General public M=37.55+14.67 564 UK B
Furnham, 2011)

45. Perceptions of Stigmatisation by Others for Seeking 21 5-point scaled items College students ? 985; 842; 506; us B
Help (PSOSH) (Vogel et al. 2009) 144; 130

46. British Omnibus National Survey (ONS) (Kobau 11 5-point scaled items Community members >18 5251 us A&B
et al. 2010)

47. Changing mind (Svensson et al. 2011) 56 5-point scaled items Nursing students 20-25 51 Sweden A&B

48. Mental Illness: Clinician’s Attitudes (MICA) 16 6-point scaled items Medical students, M=224-229 23-188 UK A&B
(Kassam et al. 2010) psychiatry trainees,
MICA version 4 (Gabbidon et al. 20134, b) 16 6-point scaled items Nursing students M=25.56+7.29 191 UK A&B

49. Libertarian Mental Health Ideology scale (LMHIS) 39 5-point scaled items Mental health professionals M=34 227 us A&B
(Nevid & Morrison, 1980) and students

50. Depression Attitude Questionnaire (DAQ) (Botega 20 items on a 100 mm General practitioners M=41+74 72 UK A&B
et al. 1992) visual analogue scale
DAQ (Haddad et al. 2007) 20 items on a 100 mm Nurses and home care staff M=44.7+9.3 189 UK A &B

visual analogue scale
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51. DAQ revised (Scheerder et al. 2009) 24 5-point scaled items Pharmacists M=452+11.1 200 Belgium A&B
52. R-DAQ (Haddad et al. 2015) 22 5-point scaled items Health care providers ? 1193 UK A&B
53. Opinions about Mental Illness (Cohen & Struening, 70 6-point scaled items Health care providers and ~ ? 1194 us A&B
1962) hospital staff
OMI (Madianos et al. 1987) 51 6-point scaled items Community members M=409+13.1 1574 Greece A &B
OMI (Struening & Cohen, 1963) 51 6-point scaled items Health care providers and ~ ? 1200 us A&B
hospital staff
54. OMI Chinese (Ng & Chan, 2000) 45 6-point scaled items Secondary students M=15.04+1.18 117 China A&B
55. Community Attitudes towards Mental Illness 40 9-point scaled items Community members ? 1090 Canada A&B
(CAMI) (Taylor & Dear, 1981)
CAMI (Granello et al. 1999) 40 9-point scaled items Undergraduate students 18-40 102 us A &B
CAMI (Granello & Pauley, 2000) 40 9-point scaled items Undergraduate students M=20.54+2.30 53 us A&B
CAMI (Hinkelmean & Granello, 2003) 40 9-point scaled items Undergraduate students 18-30 86 us A&B
CAMI (Morris et al. 2011) 40 9-point scaled items Nurses M=40+10 858 6 European A&B
countries
CAMI Chinese (Sevigny et al. 1999) 40 9-point scaled items Mental health professionals ~ ? 100 China A&B
CAMI (Wolff et al. 1996) 40 9-point scaled items General public >18 192 UK A&B
56. CAMI revised (Brockington et al. 1993) 31 5-point scaled items Community members >15 2000 Canada A &B
57. Mental Health Attitude Survey for Police (MHASP) 37 3/4-point scaled items Police officers M=41.34+9.09 394 us A&B
(Clayfield et al. 2011)
58. CAMI Swedish (Hogberg et al. 2008) 20 6-point scaled items Student nurses M=279+75 256 Sweden A&B
59. CAMI/FABI (20 item) (Svensson et al. 2011) 20 5-point scaled items Nursing students 20-25 51 Sweden A &B
60. Relatives” opinions toward Schizophrenia (ROS) 28 10-point scaled items Relatives of people with M=559+14.8 103 Italy A &B
(Magliano et al. 1999) mental illness
61. R-AQ (Pinto et al. 2012) 9 7-point scaled items High school students M=20.15+6.33; 210 us A&B
M=20.50+5.87
62. Attitudes towards Depression and Its Treatment 27 5-point scaled items Patients with depression; M=43;52+11.6 63; 12 Canada A&B
(ATDT) (Gabriel & Violato, 2010) mental health experts
63. ATDT revised (Isaac et al. 2012) 25 5-point scaled items Community members M=322+129 203 Australia A&B
64. General Attitude Questionnaire (GAQ) (Lam et al. Five items measured on0to ~ Community members M=41.35 110 UK A&B
2005) 100 visual-analogue scale
Continued
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Table 1. Continued

Measurement tools Response options Population Age Sample Country Content

65. Endorsed and Anticipated Stigma Inventory (EASI) 40 5-point scaled items Military personnel and M=37.52+9.99 702 us A&B
(Vogt et al. 2014) veterans

66. emotional reactions (ER) (Angermeyer & 9 5-point scaled items Community members >18 5025 German C
Matschinger, 2003)

67. Affective Reaction scale (Penn ef al. 1994) 10 7-point scaled items College students ? 329 us C

68. Attribution questionnaire (AQ) (Corrigan et al. 27 9-point scaled items College students M=263+12.2 213 us A&C
2002)
AQ (Brown, 2008) 27 9-point scaled items College students M=19.2+ 774 us A&C
AQ (Corrigan et al. 2003) 27 9-point scaled items College students M=25.33+8.77 518 us A&C
AQ (Corrigan et al. 2004) 27 9-point scaled items College students M=25.7+95 54 us A&C
AQ-27-Italian (Luca Pingani et al. 2012) 27 9-point scaled items Relatives of college M=40.15+16.36 214 Italy A&C

students

69. Consumer Experiences of Stigma Questionnaire 7 5-point scaled items Patients with mental illness M=42.2 83 UK D
(CESQ) -7 items (Bagley & King, 2005)

70. CESQ - 9 items (Switaj et al. 2013) 7 5-point scaled items Patients with mental illness M=41.5 509 Poland

71. Rejection experience (RE) — Swedish (Bjorkmanetal. 11 5-point scaled items Patients with mental illness M=46 40 Sweden
2007)

72. Personal rejection scale/RE (Moses, 2009) Six yes/no questions Youth with mental illness 12-18 60 Us D

73. Discrimination and Stigma scale (DISC) (Brohan 22 4-point scaled items Patients with mental illness M=41.2+10.9 86 UK D
et al. 2013)

74. DISC revised (Thornicroft et al. 2009) 32 7-point scaled items plus ~ People with schizophrenia ~ M=39.2+11.32 732 27 countries D

four interview questions

75. Questionnaire on Anticipated Discrimination 17 4-point scaled items People with mental illness ~ M=54+12.69 117 UK D
(QUAD) (Gabbidon et al. 2013a, b)

76. 15 item Stigma Questionnaire (SQ) (Gibbons et al. 15 5-point scaled items People with mental illness M=45.7+12; 469+ 89; 33 Canada D
2012) 16.7

77. Harvey stigma scale (Harvey SS) (Harvey, 2001) 18 5-point scaled items College students M=24.07+7.34 197 us

78. Harvey SS revised (Bagley & King, 2005) 15 five-point scaled items Patients with mental illness M=42.2 83 UK
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79. Link’s Rejection experiences (Link RE) (Link et al. 12 multiple choice items Men with mental illness M=34 84 us D
1997)
80. Stigmatising experiences scale (SES) (Stuart et al. 17 items on prevalence and  People with mental illness ~ 20-79; median =46 88 Canada D
2005) frequency of stigma
experience
81. Self-stigma of depression scale (SSDS) (Barney et al. 16 5-point scaled items Community members M=50.9 1312 Australia E
2010)
82. Self-stigma of mental illness (SSMI) (Corrigan et al. 60 9-point scaled items People with mental illness ~ M=41.8+9.6;44.5+  54; 60 us E
2006) 8.5
83. SSMI short form (Corrigan et al. 2006, Corriganetal. 20 9-point scaled items People with mental illness ~ M=44.5; 27.8; 35.1; 71; 60; 30; 85 US, German, E
2012) 448 Switzerland
84. Depression Self-Stigma scale (DSSS) (Kanter et al. 32 7-point scaled items Undergraduates and M=20.93+3.38; 38 391 us E
2008) community members +13.76
85. The Stigma Inventory for Mental Illness (SIMI) 12 5-point scaled items Patients with schizophrenia M=39.7+9.4 100 Greece E
(Karidi et al. 2014)
86. Link’s Secrecy (Link et al. 1989) 8 6-point scaled items Community members and M=32.71-40.29 429; 164 Us E
people with mental
illness
87. Link’s Secrecy (Link et al. 1991) 5 6-point scaled items People with mental illness ? 152 Us E
88. Link’s Withdrawal (Link et al. 1989) 4 6-point scaled items Community members and ~ M=32.71-40.29 429; 164 us E
people with mental
illness
89. Link’s Withdrawal (Link et al. 1991) 7 6-point scaled items People with mental illness ? 152 Us E
90. Affiliate self-stigma (ASS) (Mak & Cheung, 2008) 22 4-point scaled items Caregivers of people with M=4281+541; 210; 108 China E
intellectual disability and 54.21+13.20
mental illness
91. Self-Stigma scale (SSS) (Mak & Cheung, 2010) 9 4-point scaled items People with mental illness, =~ M=40.07 +10.16; 175; 110; China E
recent immigrants 33.98+6.31;
Self-Stigma Scale-Short (SSSS) (Wu et al. 2015) 9 4-point scaled items People with mental illness ~ M=40.53 +10.38; 161; 189 China E
46.52+11.29
92. Child stigma scale (CSS)/self-stigma (Moses, 2009) 5 4-point Likert scaled Youth with mental illness 12-18 60 us E
ity
93. Secrecy scale (SES) (Moses, 2009) Sebng istems Youth with mental illness 12-18 60 us E
Continued
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Table 1. Continued

Measurement tools Response options Population Age Sample Country Content
94. Internalised stigma of mental illness (ISMI) (Ritsher 29 4-point scaled items People with mental illness ~ M=49.5+8.7 127 us E
et al. 2003)
ISMI (Brohan et al. 2011) 29 4-point scaled items People with bipolar M=45.67 (SD= 1182 13 European E
disorder or depression 12.81) countries
ISMI (Ritsher & Phelan, 2004) 29 4-point scaled items People with mental illness ~ M=51+10 82 us E
ISMI Chinese (Chang et al. 2014) 29 4-point scaled items People with mental illness ~ M=43.76 +11.27 347 China E
ISMI Arabic (Kira et al. 2015) 29 4-point scaled items Arab refugees with mental M =39.66+11.45 330 us E
illness
ISMI (Lien et al. 2014) 29 4-point scaled items People with mental illness ~ M=43.6+11.76 160 China E
ISMI (Sibitz et al. 20114, b) 29 4-point scaled items People with schizophrenia ~ M=37.3+11.9 157 Austria E
ISMI (Sibitz et al. 2011a, b) 29 4-point scaled items People with schizophrenia M=37.3+11.9 157 Austria E
ISMI (Sorsdahl et al. 2012) 29 4-point scaled items Members of depressionand M=37+11.3 142 South Africa E
anxiety organisation
95. ISMI revised (Assefa et al. 2012) 24 4-point scaled items People with schizophrenia ~ M=33.3+8.9 212 Ethiopia E
96. ISMI short (Boyd & Otilingam, 2014) 10 4-point scaled items People with mental illness ~ M=49.5; 49.6 127; 760 us
97. ISMI (Parent) (Zisman-Ilani et al. 2013) 17 4-point scaled items Parents of people with M=58.46+4.71 194 Israel E
mental illness
98. Self-Stigma of Seeking Psychological Help (SSOSH) 10 5-point scaled items College students ? 583; 470; 546; us E
(Vogel et al. 2006) 217; 655
99. Personal stigma scale (PESS) (Schneider et al. 2011) 26 5-point scaled items People with mental illness ~ ? 243 UK D&E
100. Stigma of Depression scale (SDS) (Vega et al. 2010)  Seven items Latino people with M=50.6+11.3 200 us A&E
depression
101. Stigma scale (SS) (King et al. 2007) 28 5-point scaled items Patients with mental illness M=429+124 109 UK A CD

A: Stigma against mental illness or the mentally ill; B: stigma against help-seeking, treatment, mental health institution or psychiatry; C: Emotional responses to mental illness;
D: Experienced stigma; E: self-stigma; ?: not reported.
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Quality of mental health literacy measurement tools evaluating the stigma of mental illness 445

above (n=8). Most studies took place in developed
countries with the USA as the most studied site (1=
44), followed by the UK (n=21), Canada (n=8) and
China (n=8). The rest of the studies were conducted
in 19 different countries.

Methodological study quality

Table 2 summarises the study quality as: ‘excellent’,
‘good’, ‘fair’ or ‘poor’. Each study demonstrated
mixed quality from “poor’ to ‘good’, when addressing
different measurement properties of a tool, except one
study on the Generalized anxiety stigma scale (GASS)
demonstrating ‘good” or “excellent” study quality for all
measurement properties assessed (Griffiths et al. 2011).

A total of five studies met criteria for ‘excellent” qual-
ity. These are studies measuring the internal consistency
of Stigma-Devaluation scale (Dalky, 2012), the construct
and structural validity of GASS (Griffiths et al. 2011), as
well as the content validity of Opening Minds Scale for
Health Care Providers, Self-stigma scale and the revised
Discrimination and stigma scale (Thornicroft et al. 2009;
Mak & Cheung, 2010; Kassam et al. 2012).

‘Good’ quality studies were mostly those measuring
internal consistency (n =67) (Table 2), followed by five
studies on the content validity, one study on test-retest
reliability, one study on hypothesis testing (construct
validity) and one study on structural validity.

Studies of ‘fair’ quality were found in most studies
evaluating structural validity (89 out of 93), construct val-
idity (hypothesis testing) (85 out of 92), test-retest reliabil-
ity (38 out of 45), as well as in most studies evaluating
cross-cultural validity (three out of four), and all studies
(n="7) evaluating criterion validity. We further identified
studies of ‘fair’ quality in some studies evaluating
internal consistency (1 =5) and content validity (1 =8).

No studies on structural validity and criterion valid-
ity were identified as of ‘poor’ quality, however the
only two studies [86, 111] (Kassam et al. 2010;
Modgill et al. 2014) on the responsiveness of related
tools were rated as “poor’. We also found some studies
with “poor’ quality in evaluating: the internal consist-
ency (n=36), content validity (n=10), test-retest reli-
ability (n=5), construct validity (hypothesis testing)
(n=5) and cross-cultural validity (n=1).

Level of evidence on the overall quality of
measurement properties of stigma tools

As described in previous sections, the study quality
(Excellent, Good, Fair or Poor) and the quality of meas-
urement property (+, —, +/— or ?) were combined
to determine the level of evidence as: strong (S)
(+++ or ——), moderate (M) (++ or ——), limited (L) (+
or —), conflicting (C) (+/—), or unknown (U) (x), as

shown in Table 2. The quality of each measurement
property helped to determine the direction of the
level of evidence of overall quality as positive (+) or
negative (—) and their ratings were presented in
Table 2 as well.

We found strong evidence (+++) among three tools:
the content validity of the revised Discrimination and
stigma scale (Thornicroft et al. 2009) and Self-stigma
scale (Mak & Cheung, 2010); the internal consistency,
structural validity (factor analysis) and construct valid-
ity of the GASS (Griffiths et al. 2011). Moderate level of
evidence (M(++); M(——)) were mostly the internal con-
sistency of related tools (55 tools in 63 studies), as well
as the content validity of five tools (Table 2). We fur-
ther found limited level of evidence (L(+); L(—)) for
construct validity of 55 tools in 68 studies, structural
validity of 46 tools in 56 studies, test-retest reliability
of 23 tools in 29 studies, content validity of eight
tools, criterion validity of seven tools, and internal con-
sistency of one tool (Table 2).

We identified conflicting (C(+/—)) evidence for the
test—retest reliability of nine tools, the internal consist-
ency of six tools, the construct validity of five tools,
and the structural validity of three tools (Table 2).
We were unable to determine the level of evidence
for a number of measurement properties (U(x)) of
some tools due to the lack of information provided.
This includes the internal consistency of 29 tools (37
studies), structural validity of 25 tools (26 studies),
content validity of 11 tools, construct validity of 11
tools, test-retest reliability of four tools and respon-
siveness of two tools. There are also four tools addres-
sing cross-cultural validity rated as (U(x)) because the
COSMIN checklist has not developed criteria for the
quality of this property.

Of 101 tools, 12 met the criteria of limited, moderate
or strong positive level of evidence on all their assessed
measurement properties (highlighted with ** in
Table 2), and 69 tools reached these levels of evidence
for some of their measurement properties. None of the
measurement properties for the rest of the 20 tools
(highlighted with ?? in Table 2) reached at least the
minimum acceptable level of evidence (+).

Discussion

This review is the first of its kind to investigate the qual-
ity of studies containing tools evaluating stigma against
mental illness, and the level of evidence of overall qual-
ity of measurement properties. As indicated above, a
total of 81 tools met the criteria of minimum acceptable,
preferred, orideal level of evidence with positive ratings
for all or some of their measurement properties. These
results may be useful for researchers and community
members to consider for application in practice.



Table 2. Methodological quality of included studies and the quality of each measurement property

Hypothesis
Internal Content Structural  testing (construct Cross-cultural Criterion
Measurement tools consistency Reliability validity validity validity) validity validity ~ Responsiveness
1. Self-reported prejudiced attitudes (SRPA) (Andersson G; + M(++) F; 2, U(x)
et al. 2010)
2. Personal attributes (PR) (Angermeyer, Matschinger, 2003) F;, + L(+) F; 7, U (x)
3. Labelling (Angermeyer & Matschinger, 2003) P; + U(x) F; + L(+)
4. Peer Mental Health Stigmatization scale (PMHSS) G; + M(++) F, — L(-) P, — Ux) FE +L(+) F; + L(+)
(McKeague et al. 2015)
5. "Knowledge Test of Mental Tllness (KT) (Michaels & F; +/—; C(+/—) F; —; L(-) F; —; L(-)
Corrigan, 2013)
6. Day’s Mental Illness scale (DMIS) (Day et al. 2007) G; + M(++) P; 2, U (x) F, + L(+) F, + L(+)
7. EMIC (Chowdhury et al. 2000) P; + U (x) P; + U (x)
8. **Employer Attitudes towards Mental Illness G; + M(++) F; + L(+) F;, + L(+)
questionnaire (EAQ) (Diksa & Rogers, 1996)
9. Attitudes of Nursing Staff towards Co-Workers Returning P; +; U (x) F; +; L(+) F; + L(+)
from Psychiatric and Physical Illnesses (ANCW) (Glozier
et al. 2006)
10. Depression Stigma scale (DSS)/PPSS (Griffiths et al. 2004) P; +; U (x) F; + L(+)
DSS (Griffiths et al. 2008) G+ U (x) F, — L(-) F; +; L(+)
11. ‘7‘7Depression Stigma scale/DSS revised (Gulliver et al. P; + U (x) P; + U (x)
2012)
12. Generalized Anxiety Stigma scale (GASS) (Griffiths et al. E; +; S(+++) G, — M(—-) E; + S(+++) E; + S(+++)
2011)
13. ?GASS revised (Gulliver et al. 2012) P; + U (x) P; + U (x)
14. Test of Knowledge About ADHD (KADD) (Hepperlen  G; +; M(++) F, — L(-)
et al. 2002)
15. **Beliefs toward Mental Illness (BMI) (Hirai & Clum, G; + M(++) F; + L(+) F; + L(+)

2000)
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16. Opening Minds Scale for Health Care Providers G; +; M(++) F, —; L(-) E; +; S(+++) F, — L(-)
(OMS-HC) (Kassam et al. 2012)
OMS-HC (Modgill et al. 2014) G; +; M(++) F, — L(-) P; 2, U (x)

17. ADHD Stigma Questionnaire (ASQ) (Kellison ef al. 2010) G; +; M(++) F; +/—; C(+/-) F; 7, U(x) F; +; U(x)
ASQ (Bell et al. 2011) G; +; M(++) F; 2, U(x) F; 7, U(x)

18. ADHD stigma (Fuermaier et al. 2012) G; + M(++) F; + L(+) F; 2, U(x)

19. Stigma scale/SS Chinese version (Ho et al. 2015) G; + M(++) F; + L(+) F, — L(-)

20. Self-Esteem and Stigma Questionnaire (SE/SQ) F; +; L(+) F, — L(-) F,?2,U (%) F, — L(-)
(Hayward et al. 2002)

21. Devaluation-Discrimination tool (DD) (Link, 1987) P; + U(x) F; +; C(+/-)
Perceived DD (Bjorkman et al. 2007) P; + U(x) F; 72, C(+/-)
Perceived DD (depression) (Interian et al. 2010) G, — U(x) F; + L(+) F;, — C(+/-)

22. Depression is a Matter of Will (Aromaa et al. 2010) G, — M(—-) F, — L(—-) F; + L(+)

23. Public stigma/PDD (Moses, 2009) G; +; M(++) F; +;, L(+) F; 2, U(x) F; +; L(+)

24. Perceived dangerousness (PD) (Link et al. 1987) P; + U(x) F;, + L(+)

25. PD/Link Stigma scale (Bagley & King, 2005) P; + U(x) F;, + L(+)

26. ”’Dangerousness scale (Penn et al. 1994) P; + U(x) F, — L(-)

27. "Social distance (SD) (Link ef al. 1989) P; +; U(x) F; + C(+/-)
SD (Penn et al. 1994) P; + U(x) F, — C(+/-)

28. Social distance revised (Interian et al. 2010) G; +; M(++) F; + L(+) F, — L(-)

29. Reported and Intended Behaviour scale (RIBS) P; + U(x) F; + L(+)

(Evans-Lacko et al. 2013)

RIBS (Evans-Lacko et al. 2012) P; + U(x) F; +; L(+)

RIBS (Evans-Lacko et al. 2011) P; + U(x) F; + L(+) G; + M(++)

RIBS (Friedrich et al. 2013) P; + U(x) F; +; L(+)

RIBS Japanese version (Yamaguchi et al. 2014) G; + U(x) P; + L(+) F; 2, U(x) F; + L(+)

30. Social Contact scale (SD version) (Jackson & G; +/—; C(+/-) F; 2, U(x)
Heatherington, 2006)

31. Social Supports Acceptance scale (SSAS) (Mansouri &  P; +; U(x) F; +; L(+)
Dowell, 1989)

Continued
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Table 2. Continued

Hypothesis
Internal Content Structural  testing (construct Cross-cultural Criterion

Measurement tools consistency Reliability validity validity validity) validity validity =~ Responsiveness
32. **Attitudes to Mental Illness Questionnaire (AMID) F; + L(+) F;, + L(+)

(Luty et al. 2006)
33. **Attitudes to Severe Mental Illness (ASMI) (Madianos ~ G; +; M(++) F; +; L(+) F; +; L(+) F; + L(+) F; + L(+)

et al. 2012)
34. Attitudes Toward Social Competence and Integration of G; +; M(++) P; 2, U(x)

People with Mental Illness (ASCI) (Minnebo & Acker,

2004)
35. "Client Attitude Questionnaire (CAQ) (Morrison & P; + U(x)

Becker, 1975)
36. Beliefs and attitudes toward people diagnosed with G; +; M(++) F; 2, U(x)

psychosis (BAP) (Serra et al. 2013)
37. **Devaluation of consumers family scale (DCFS) G; +; M(++) F;, + L(+) F;, + L(+)

(Struening et al. 2001)

Stigma-Devaluation scale (Dalky, 2012) E; + M(++) F; +; L(+) E; 2, L(+) P; N/A; U(x)
38. *Adolescent Attitudes toward Serious Mental Illness G; + M(++)

(ATSMI = AV) (Watson et al. 2005)
39. Attitudes towards Acute Mental Health Care (ATAMHS) F; +; L(+) F, — L(-)

(Baker ef al. 2005)
40. Attitudes towards Psychiatry 30 (ATP 30) (Burraetal.  F; ?; U (x) F;+/—; C(+/—) P;?2,U (x) F;, — L(-) F;, + L(+)

1982)
41. Latino Scale for Antidepressant Stigma (LSAS) (Interian G; —; M(——) F;, + L(+) F;, — L(-)

et al. 2010)
42. Stigma Concerns about Mental Health Care (SCMHC)  G; +/—; C(+/—) F;, + L(+) F, — L(-)

(Interian et al. 2010)
43. **Stigma Scale for Receiving Psychological Help G; +; M(++) F; +; L(+) F; +; L(+)

(SSRPH) (Komiya et al. 2000)
44. **Psychiatric Skepticism scale (PSS) (Swami & Furnham, G; +; M(++) F; + L(+) F; + L(+)

2011)
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45.

46.

47.

48.

49.

50.

51.

52.
53.

54.
55.

56.
57.

58.
59.

Perceptions of Stigmatisation by Others for Seeking Help
(PSOSH) (Vogel et al. 2009)

"British Omnibus National Survey (ONS) (Kobau et al.
2010)

”’Changing mind (Svensson et al. 2011)

Mental Illness: Clinician’s Attitudes (MICA) (Kassam
et al. 2010)

MICA version 4 (Gabbidon et al. 20134, b)
Libertarian Mental Health Ideology scale (LMHIS)
(Nevid & Morrison, 1980)

"Depression Attitude Questionnaire (DAQ) (Botega et al.
1992)

DAQ (Haddad et al. 2007)
’DAQ revised (Scheerder et al. 2009)

R-DAQ (Haddad et al. 2015)
Opinions about Mental Illness (Cohen & Struening, 1962)

OMI (Madianos et al. 1987)
OMI (Struening & Cohen, 1963)
?OMI Chinese (Ng & Chan, 2000)

Community Attitudes towards Mental Illness (CAMI)
(Taylor & Dear, 1981)

CAMI (Granello et al. 1999)

CAMI (Granello & Pauley, 2000)

CAMI (Hinkelmean & Granello, 2003)
CAMI (Morris et al. 2011)

CAMI Chinese (Sevigny et al. 1999)
CAMI (Wolff et al. 1996)

**CAMI revised (Brockington et al. 1993)

Mental Health Attitude Survey for Police (MHASP)
(Clayfield et al. 2011)

CAMI Swedish (Hogberg et al. 2008)

?CAMI/FABI (20 item) (Svensson et al. 2011)

G; + M(++)

G; — M(—-)

P; — U(x)

G; + M(++)

G; + M(++)
G; + M(+)

F; +/—; C(+/-)

G; + M(++)

G; +/—; C(+/-)
P;+ U (x)

G +/—; C(+/-)

P; +/—; C(+/-)
P; +/—; C(+/-)
G; +/—; C(+/-)

G; + M(+)

G; + M(++)

P+ UK)

F; + L(+)

F, — L(-)

F; + L(+)

F;+ L)

F, — L(-)

F, — L(-)

F; + L(+)

F, — L(-)

F; + L(+)

F; + L(+)
F, — L(-)

F, — L(-)

F, — L(-)
F;, — L(-)

F, — L(-)
F;+ L)

F; + L(+)
F?2,L(+)
F, 72, U (x)

F; 7 C(+/-)

F; 2, C(+/-)
F: —; C(+/-)
F: —; C(+/-)
F; + L(+)

F, — L(-)

F; 2, U(x)

F; + L(+)

F, — L(-)

E; +/—; C(+/—)

F; — C(+/-)
F, + L(+)

F;, — L(-)

F, 72U (x)

F; + L(+)

P; +/—; L(+)
P; + L(+)
F; + L(+)

E:+ L(+)
F; + L)
F; + L(+)

P; + U(x)

F; N/A; U(x)

F; + L(+)

P; 2, U (x)

Continued
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Table 2. Continued

Hypothesis
Internal Content Structural  testing (construct Cross-cultural Criterion

Measurement tools consistency Reliability validity validity validity) validity validity =~ Responsiveness
60. Relatives’ opinions toward Schizophrenia (ROS) G, — M(—-) F+—CH-) F; +;, L(+) P; — U(x)

(Magliano et al. 1999)
61. R-AQ (Pinto et al. 2012) G; +; M(++) F, — L(-)
62. Attitudes towards Depression and Its Treatment (ATDT) G; +; M(++) P;?, U (x) F; + L(+)

(Gabriel & Violato, 2010)
63. ATDT revised (Isaac et al. 2012) G; — M(—-) F; 7 U (x)
64. "General Attitude Questionnaire (GAQ) (Lam et al. 2005) P; +; U(x) F; +/—; C(+/-)
65. Endorsed and Anticipated Stigma Inventory (EASI) F; 7, U(x) P; ?; U(x) F; 2, U(x) F; + L(+)

(Vogt et al. 2014)
66. emotional reactions (ER) (Angermeyer & Matschinger, F, + L(+) F, 72U (x)

2003)
67. " Affective Reaction scale (Penn et al. 1994) P; + U(x) F, — L(-)
68. Attribution questionnaire (AQ)-27 (Corrigan et al. 2002) F;?, C+/-) F;?,CH+/-)

AQ (Brown, 2008) G; +/—; C(+/-) F + L) F+ C+-) FE+— CH+-)

AQ (Corrigan et al. 2003) P; +; C(+/-) F; + C(+/-)

AQ (Corrigan et al. 2004) F; +/—; L(+)

AQ-27-Italian (Luca Pingani et al. 2012) G; + C(+/-) F; +; L(+) F,?2,C+/-) FE+ CH/-) F; N/A; U (x)
69. Consumer Experiences of Stigma Questionnaire (CESQ) P; +; U(x) F; + L(+)

-7 items (Bagley & King, 2005)
70. CESQ - 9 items (Switaj et al. 2013) G; +; M(++) F, 2, U (x) F; + L(+) F; N/A; U (x)
71. ??Rejection experience (RE) — Swedish (Bjorkman et al.  P; +; U(x) F; 2, U(x)

2007)
72. Personal rejection scale/RE (Moses, 2009) G; + M(++) F;, +; L(+) F, 72U (x) F, + L(+)
73. "Discrimination and Stigma scale (DISC) (Brohan et al.  P; +; U(x) F; +/—; C(+/-) F, — L(-)

2013)
74. *DISC revised (Thornicroft et al. 2009) E; +; S(+++)
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75.

76.
77.
78.
79.
80.
81.
82.
83.

84.
85.

86.
87.
88.
89.
90.
91.

92.
93.
94.

Questionnaire on Anticipated Discrimination (QUAD)
(Gabbidon et al. 20134, b)

15 item Stigma Questionnaire (SQ) (Gibbons et al. 2012)
Harvey stigma scale (Harvey SS) (Harvey, 2001)
Harvey SS revised (Bagley & King, 2005)

Link’s Rejection experiences (Link RE) (Link et al. 1997)
Stigmatizing experiences scale (SES) (Stuart et al. 2005)
Self-stigma of depression scale (SSDS) (Barney et al. 2010)
Self-stigma of mental illness (SSMI) (Corrigan et al. 2006)

SSMI short form (Corrigan et al. 2006, Corrigan ef al.
2012)

Depression self-stigma scale (DSSS) (Kanter et al. 2008)

The Stigma Inventory for Mental Illness (SIMI) (Karidi
et al. 2014)

Link’s Secrecy (Link et al. 1989)

Link’s Secrecy (Link et al. 1991)

Link’s Withdrawal (Link et al. 1989)

Link’s Withdrawal (Link ef al. 1991)

Affiliate self-stigma (ASS) (Mak & Cheung, 2008)
Self-stigma scale (SSS) (Mak & Cheung, 2010)

Self-stigma scale-short (S5SS) (Wu et al. 2015)
Child stigma scale (CSS)/self-stigma (Moses, 2009)

Secrecy scale (SES) (Moses, 2009)

Internalised stigma of mental illness (ISMI) (Ritsher et al.
2003)

ISMI (Brohan et al. 2011)

ISMI (Ritsher & Phelan, 2004)
ISMI Chinese (Chang et al. 2014)
ISMI Arabic (Kira et al. 2015)

G; + M(++)

P+ U (x)
G; + M(+)
P;+ U (x)
G; + M(+)
P; + U(x)

G; + M(+)
P; +/—; U (x)
P;+ U (x)

G; + M(++)

G; + M(++)

G; + M(+)
G; + M(+)
G — M(—-)
G — M(—)
G; + M(+)
G+ M(+)

G+ M(+)
G; + M(+)

G; + M(+)

G; + M(++)

P; + M(++)

G; + M(+)
G; + M(+)

F; + L(+)

F;+ L)

F, — L(-)
F; +/—; C(+/-)

F; + L(+)

F, + L(+)
F; + L(+)

P; + C(+/-)

F; + C(+/-)

G 72U (x)

F;, + L(+)

G; + M(++)

P; 7, U (x)

E; +; S(+++)

F, — L(-)

F, 72U (x)

F; 2, U(x)

F; + L(+)

F, 72U (x)

F, 72, U (x)

F; 2 U(X)
F; 2 U(X)
F; 2 U(X)
F; 2, U(x)
F, — L(-)
E + C(+/-)

F; 2, C(+/-)
F; 2, U(x)

F; 7, U(x)

F; 2, L(+)

F; 2, L(+)
F, + L(+)

F;, — L(-)

F;+ L) F;+ L)
F, + L(+)

F; + L(+)

E; + L+
F; + L(+)
F; + L)

F; + L(+)

F; + L(+)

P; — U (x) F; — L(-)

F; + L(+)
F; + L(+)
F; + L(+)
F; + L(+)
F; + L)
E + C(+/-)
F; = C(+/-)
F; + L(+)
F; + L(+)

F; + L(+)

E + L(+)

F; +; L(+)

E; +/—; L(+)

F, — L(%) F, = L(-)

Continued
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Table 2. Continued

Hypothesis
Internal Content Structural  testing (construct Cross-cultural Criterion

Measurement tools consistency Reliability validity validity validity) validity validity =~ Responsiveness

ISMI (Lien et al. 2014) G; + M(+) F; +/—; C(+/-) F; + L(+) F; + L(+)

ISMI (Sibitz et al. 20114, b) G; + L(+)

ISMI (Sibitz et al. 20114, b) F;, +; L(+) F;, + L(+)

ISMI (Sorsdahl et al. 2012) F, + L(+)
95. **ISMI revised (Assefa et al. 2012) G; +; M(++) F;, + L(+) F;, + L(+)
96. ISMI short (Boyd & Otilingam, 2014) P; + U(x) F; +; L(+) F; +; L+
97. ISMI (Parent) (Zisman-Ilani et al. 2013) G; +; M(++) P; 2, U(x) F; +; L(+)
98. Self-Stigma of Seeking Psychological Help (SSOSH) G; +; M(++) F;, + L(+) P; 7, U(x) F, + L(+) F, + L(+) F, — L(-)

(Vogel et al. 2006)

99. **Personal stigma scale (PESS) (Schneider et al. 2011) G; + M(++) F; + L(+)
100. Stigma of depression scale (SDS) (Vega et al. 2010) G; —; M(—-) F; 7, U(x)
101. Stigma scale (SS) (King ef al. 2007) G; +; M(++) F; +/—; C(+/-) F; +; L(+) F; +; L+

Study quality: E=Excellent, G=Good, F=Fair, P=Poor; Quality of each measurement property: positive rating (+), negative rating (—), indeterminate rating (?), conflicting rating (+/—);
Overall level of evidence: Strong (S) (+++ or ———), Moderate (M) (++ or ——), Limited (L) (+ or —), Conflicting (C) (+/—), or unknown (U) (x); N/A =Not applicable.
**,12 tools of which all their measurement properties met the criteria of Limited (+ or —) (minimum acceptable) evidence or above; ??, 20 tools of which no measurement properties met the

criteria of minimum acceptable evidence (limited level of evidence) or above.
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However, it is a challenge to conclude one tool is
better than the other for a number of reasons: (1)
included tools contained different items addressing
various domains of stigma, even for tools developed
under the same theoretical framework; (2) studies eval-
uated different measurement properties; and (3) study
quality and level of evidence varied even in the same
study depending on the properties measured. For
example, Attitudes to Severe Mental Illness measured
general attitudes of the general public and is one of
the 12 tools of which all measurement properties
reached ‘limited” or ‘moderate’ level of evidence
(Madianos et al. 2012). Another tool, Reported and
Intended Behaviour scale (Evans-Lacko et al. 2011)
also measured general attitudes of the general public
in multiple studies and had mixed level of evidence
from ‘unknown’ (x) to ‘moderate’ (++). In this circum-
stance when choosing which tool for application, evi-
dence of each individual property matters and we
should also consider whether the purpose of the cho-
sen tool (e.g., the content of the tool, target population,
and the setting) is consistent with our actual applica-
tion, either in developing an anti-stigma intervention
or to measure public stigma of mental illness.

Based on the current evidence, we recommend to
use the 12 tools with all their evaluated measurement
properties reaching at least ‘limited’ level of evidence
or above (highlighted with ** in Table), as well as
tools reaching these quality levels (limited or above)
for at least half of their evaluated measurement prop-
erties (Table 2). Yet, we do not recommend tools
with negative ratings (—--,—— or —) because the statis-
tics of these measurement properties were below the
criteria threshold, nor are we confident about the
application of tools with conflicting (+/—) or unknown
(x) evidence. We also however raise the caveat that
future recommendations on the use of these tools
may change as we know that the validation of a tool
is an ongoing process (Streiner & Norman, 2008) and
as more studies are conducted with more appropriate
designs, tools that currently do not meet our criteria
may do so following further future research.

The finding that there are currently over 100 differ-
ent stigma measurement tools raises concerns about
the overall value of this body of research, as it is simply
not possible to come to general considerations about
issues related to stigma in mental illness given the
use of so many different tools to measure the concept.
As such, we were unable to decide which tool is the
‘gold standard’ in this area and this is probably why
only 2 (Vogel et al. 2009; Gibbons et al. 2012) out of
seven studies measuring criterion validity showed sig-
nificant correlations with the pre-defined ‘gold stand-
ard’ tools. Future research should focus on using a
much smaller number of tools, those with the best

psychometric properties to help decrease the uncer-
tainty arising from the application of so many different
tools of varying quality. One important step to achieve
this goal may be to reconstruct and synthesise various
stigma theories and reach consensus on what a meas-
ure of stigma against mental illness should entail.

The study characteristics of these included validated
tools are consistent with findings from the scoping
review (Wei et al. 2015) that there are few tools (six
tools) assessing people’s emotional responses to men-
tal illness. Further, most research was conducted in
the USA and it is not known if tools applied this popu-
lation can be compared with those applied in other
countries. Similarly, there are few tools validated
among secondary school students (n=8) and teachers
(n=2), indicating a substantial contrast against the
fact that most mental disorders onset between the
age of 12 and 25 (Kieling et al. 2011) and most young
people attend school during this period of time.

Measuring stigma against mental illness is challen-
ging because of social desirability bias where people
tend to answer questions in a manner that will be
viewed favourably by others (Maccoby & Maccoby,
1954). This bias may seriously jeopardise the validity
of findings when the tool is applied. We found that
only 1 out of the 101 tools addressed this potential
bias by applying error-choice response (Hepperlen
et al. 2002). Future application of stigma tools may
need to consider evidence-based approaches to reduce
social desirability bias. Some recommended techniques
include the integration of social desirability scale
assessment into the stigma assessment tool, the appli-
cation of random response techniques, the addition of
disguising of scale intent or an indirect questioning
approach (Streiner & Norman, 2008).

Based on our findings and informed by the COSMIN
checklist, we also have recommendations for research-
ers to consider. First, psychometric studies need to
obtain an adequate sample size, and address missing
items for relevant measurement properties. In addition,
checking unidimensionality of items is as important as
reporting Cronbach’s alpha or KR-20 in deciding the
study quality of internal consistency. Further, in exam-
ining test-retest reliability, the analysis on the inde-
pendence of the test administration, the appropriate
timing between tests, and the stability of test conditions
were often ignored but matter in improving study
quality. When assessing content validity, piloting the
items in the targeting population (>10) for comprehen-
siveness is equally important as item selection process.
In analysing the structural validity/factor analysis,
it is essential that researchers report the variances
explained by factor analysis to improve study quality.
When measuring construct validity, it is suggested
that studies formulate hypotheses in advance and pre-
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define the direction and the magnitude of the mean dif-
ference or correlations of related statistical analysis to
ensure the appropriateness of analysis.

It is noted that the most assessed measurement
properties were internal consistency, structural and
construct validity, while responsiveness was the least
studied property and measurement errors were not
assessed by included studies. Rising from this analysis
is the question of what and how many psychometric
properties should be included for psychometric ana-
lysis. Although the COSMIN checklist established cri-
teria for nine properties, it is a modular framework
that does not require the evaluator to complete analysis
of all nine properties. However, informed by the find-
ings from this review, it is reasonable to propose that
the validation of a tool should at least analyse whether:
the tool items are appropriately related (internal con-
sistency); it is reliable over time (test-retest reliability);
and the tool constructs are adequately established
(structural and construct validity).

Additionally, when it is applied in culturally different
settings, cross-cultural validity has to be evaluated prior
to its application. The lack of cross-culturally validated
tools (only four tools) makes cross cultural conclusions
about stigma against mental illness difficult if not impos-
sible. To address cross-cultural validity, researcher
should make sure the culturally adapted tool is an
adequate reflection of the original one. This could be
achieved through a number of processes, including: mul-
tiple forward and backward translations of the tool with a
committee to review the final translation; a pre-test of the
tool with the target population performed to check cul-
tural relevance; and the hypothesised factor structure
tested with confirmatory factor analysis.

Limitations

Our review is limited in excluding non-English publi-
cations (25 non-English potentially relevant citations
were identified at the title and abstract screening
stages) and therefore may have missed some eligible
studies otherwise. Secondly, the COSMIN checklist
may not be the most appropriate critical appraisal
approach although it is the only available one, because
it is originally designed for health status questionnaire.

Conclusions

This is the first systematic review to investigate the
study quality and overall level of evidence of tools
evaluating stigma of mental illness. We categorised
included tools, and provided rich evidence on the psy-
chometric properties of current stigma measurement
tools so that researchers and decision makers can

choose best available tools for use in practice.
However, no matter what tools researchers or decision
makers choose, it is recommended that researchers
continue to validate tools in different settings to ensure
that these tools are able to be appropriately used in
numerous different contexts and populations.
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Appendix 1: Search strategies in PubMed
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“posttraumatic stress disorder”[tiab]

disruptive behavior disorder*[tiab] OR “attention deficit and disruptive
behavior disorders”[Mesh] OR “conduct disorder”[tiab] OR “oppositional
defiant disorder”[tiab]

“unipolar depression”[tiab] OR “major depressive disorder”[tiab] OR
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Appendix 2: Quality criteria of measurement properties (Terwee et al. 2007)

Property Quality criteria Rating
Reliability
Internal consistency (Sub)scale unidimensional AND Cronbach’s alpha(s) >$0.70
Dimensionality not known OR Cronbach’s alpha not determined ?

(Sub)scale not unidimensional OR Cronbach’s alpha(s), 0.70 —
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
Reliability ICC/weighted Kappa >$0.70 OR Pearson’s r > 0.80
Neither ICC/weighted Kappa, nor Pearson’s r determined ?
ICC/weighted Kappa <0.70 OR Pearson’s r < 0.80 -
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
Measurement error MIC>SDC OR MIC outside the LOA +
MIC not defined ?
MIC<SDC OR MIC equals or inside LOA -
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in ~ +/—
another subgroup in the same study
Validity
Content validity The target population considers all items in the questionnaire to be relevant AND +
considers the questionnaire to be complete
No target population involvement ?
The target population considers items in the questionnaire to be irrelevant OR -
considers the questionnaire to be incomplete
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
Structural validity Factors should explain at least 50% of the variance
Explained variance not mentioned ?
Factors explain <50% of the variance -
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
Hypothesis testing Correlation with an instrument measuring the same construct >0.50 OR at least 75% of
(construct validity) the results are in accordance with the hypotheses AND correlation with related
constructs is higher than with unrelated constructs
Solely correlations determined with unrelated constructs ?
Correlation with an instrument measuring the same construct <0.50 OR <75% of the = —
results are in accordance with the hypotheses OR correlation with related constructs
is lower than with unrelated constructs

+

Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in ~ +/—
another subgroup in the same study
Criterion validity Correlations with the gold standard is >0.70
Correlations with the gold standard is unknown ?
Correlations with the gold standard is <0.70 -
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
Responsiveness
Responsiveness (Correlation with an instrument measuring the same construct >0.50 OR at least 75% of ~ +
the results are in accordance with the hypotheses OR AUC >0.70) AND correlation
with related constructs is higher than with unrelated constructs
Solely correlations determined with unrelated constructs ?
Correlation with an instrument measuring the same construct <0.50 OR <75% of the = —
results are in accordance with the hypotheses OR AUC <0.70 OR correlation with
related constructs is lower than with unrelated constructs
Positive rating (+) in one subgroup, however negative rating (—) or unknown (?) in +/—
another subgroup in the same study
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Appendix 3:Levels of evidence for the overall quality of the measurement property (Uijen et al. 2012; Furlan
et al. 2015)

Level Rating Criteria

Strong +++or ———  Consistent findings in multiple studies of good methodological quality OR in one study of excellent
methodological quality

Moderate ~ ++ or —— Consistent findings in multiple studies of fair methodological quality OR in one study of good
methodological quality

Limited +or — One study of fair methodological quality

Conlflicting  +/— Conlflicting findings

Unknown  x Studies of poor methodological quality or studies with indeterminate rating of the measurement

property
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