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2EMHFWLYH� As part of its ongoing effort to combat stigma against mental illness among 
health care providers, the Mental Health Commission of Canada partnered with 
organizations conducting anti-stigma interventions. Our objective was to evaluate program 
effectiveness and to better understand what makes some programs more effective than 
others. Our paper reports the elements of these programs found to be most strongly 
associated with favourable outcomes.

0HWKRGV� Our study employed a multi-phased, mixed-methods design. First, a grounded 
theory qualitative study was undertaken to identify key program elements. Next, each 
program (n� �����ZDV�FRGHG�DFFRUGLQJ�WR�WKH�SUHVHQFH�RU�DEVHQFH�RI�WKH�LGHQWL¿HG�NH\�
program ingredients. Then, random-effects, meta-regression modelling was used to 
examine the association between program outcomes and the key ingredients.

5HVXOWV��The qualitative analysis led to a 6-ingredient model of key program elements. 
Results of the quantitative analysis showed that programs that included all 6 of these 
LQJUHGLHQWV�SHUIRUPHG�VLJQL¿FDQWO\�EHWWHU�WKDQ�WKRVH�WKDW�GLG�QRW��,QGLYLGXDO�DQDO\VHV�
of each of the 6 ingredients showed that including multiple forms of social contact and 
emphasizing recovery were characteristics of the most effective programs.

&RQFOXVLRQV� The results provide a validation of a 6-ingredient model of key program 
elements for anti-stigma programming for health care providers. Emphasizing recovery and 
including multiple types of social contact are of particular importance for maximizing the 
effectiveness of anti-stigma programs for health care providers.

:�:�:
Ingrédients clés des programmes anti-stigmatisation pour les 
pourvoyeurs de services de santé : une synthèse des données 
d’études évaluatives
2EMHFWLI���Dans le cadre de son initiative courante pour combattre les stigmates attachés à 
la maladie mentale parmi les pourvoyeurs de services de santé, la Commission de la santé 
mentale du Canada a formé des partenariats avec des organisations qui effectuent des 
LQWHUYHQWLRQV�DQWL�VWLJPDWLVDWLRQ��1RWUH�REMHFWLI�pWDLW�G¶pYDOXHU�O¶HI¿FDFLWp�GHV�SURJUDPPHV�HW�
GH�FRPSUHQGUH�FH�TXL�UHQG�FHUWDLQV�SURJUDPPHV�SOXV�HI¿FDFHV�TXH�G¶DXWUHV��1RWUH�DUWLFOH�
présente les éléments de ces programmes qui se sont révélés les plus fortement associés 
à des résultats favorables. 

0pWKRGHV���Notre étude a employé une méthodologie mixte multiphase. D’abord, une 
pWXGH�TXDOLWDWLYH�GH�WKpRULH�DQFUpH�GDQV�OD�SUDWLTXH�D�pWp�PHQpH�SRXU�LGHQWL¿HU�OHV�
éléments clés des programmes. Puis, chaque programme (n = 22) a été codé selon la 
SUpVHQFH�RX�O¶DEVHQFH�GHV�LQJUpGLHQWV�FOpV�LGHQWL¿pV�GDQV�OHV�SURJUDPPHV��(QVXLWH��
une modélisation à effets aléatoires de méta-régression a été utilisée pour examiner 
l’association entre les résultats des programmes et les ingrédients clés.

5pVXOWDWV�� L’analyse qualitative a produit un modèle à 6 ingrédients des éléments clés 
des programmes. Les résultats de l’analyse quantitative ont indiqué que les programmes 
TXL�FRPSRUWDLHQW�WRXV�FHV���LQJUpGLHQWV�DYDLHQW�XQ�UHQGHPHQW�VLJQL¿FDWLYHPHQW�PHLOOHXU�
que ceux qui ne les avaient pas. Les analyses individuelles de chacun des 6 ingrédients 
ont révélé qu’inclure des formes multiples de contacts sociaux et de mettre l’accent sur le 
UpWDEOLVVHPHQW�pWDLHQW�FDUDFWpULVWLTXHV�GHV�SURJUDPPHV�OHV�SOXV�HI¿FDFHV�
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$EEUHYLDWLRQV
MHCC   Mental Health Commission of Canada

OM    Opening Minds

OMS-HC   OM Scale for Health Care Providers

RCT  randomized control trial

&OLQLFDO�,PSOLFDWLRQV
• Anti-stigma interventions incorporating social contact 

are effective in a broad range of health care providers 
and trainees.

• Programs that include a recovery emphasis, personal 
testimony from a trained speaker who has lived 
experience of mental illness, that employ multiple 
forms of social contact, that teach skills involving what 
to say and what to do, that employ myth-busting, and 
WKDW�XVH�DQ�HQWKXVLDVWLF�IDFLOLWDWRU�SHUIRUP�VLJQL¿FDQWO\�
better than programs that include only some of these 
ingredients.

• A recovery emphasis and having multiple forms of social 
contact are especially critical for maximizing outcomes.

/LPLWDWLRQV
• The studies evaluated here consisted of before-and-

after comparisons and were usually uncontrolled.

• Considerable heterogeneity was observed even after 
modelling for intervention ingredients. Other important 
GHWHUPLQDQWV�RI�RXWFRPHV�UHPDLQ�WR�EH�LGHQWL¿HG�

• Most of these evaluations were short-term, leaving 
unanswered questions about the long-term effects of 
anti-stigma interventions.

As part of its OM Anti-Stigma Initiative, the MHCC 
partnered with organizations and investigators 

conducting anti-stigma interventions targeting various 
health care provider groups in Canada, with the purpose of 
evaluating program outcomes.1 Using existing evidence on 
the value of social contact�±� as an initial point of departure, 
OM partnered with programs using some form of social 
contact or contact-based education in the delivery of 
their program. Typically, social contact-based approaches 
emphasize the inclusion of planned exchanges between 
people with lived experience of mental illness and the 
target audience as a part of the program curriculum.5 In 
many cases, target audiences hear personal stories from, 
and (or) interact with, people who have recovered or are 
successfully managing a mental illness.

While all programs evaluated by OM included some form 
of social contact, the extent and nature of the contact varied 
from program to program, as did many other characteristics, 
including program length, educational emphasis, program 
context and delivery features, and target audience (for 
example, practicing professionals, compared with students). 
Online eTable 1 contains a description of the various partner 
programs, their targeted audiences, and their main program 
elements. To enhance the comparability of the various 
studies, OM developed and adopted a common outcome 
scale, the OMS-HC,��� and had data-sharing arrangements 
with its partners.
7ZR� 5&7V� ZHUH� ¿UVW� FRQGXFWHG� WR� FRQ¿UP� WKH� JHQHUDO�
effectiveness of the contact-based approach. Both 
trials returned positive results.��� Subsequently, with 
HI¿FDF\� FRQ¿UPHG�� WKH� JRDO� EHFDPH� WKH� LGHQWL¿FDWLRQ� RI�
characteristics associated with maximal effectiveness. 
Most of the evaluative studies used a before-and-after study 
comparison to evaluate effectiveness, and data collected 
in this way became the main source of data for assessing 
program characteristics or key ingredients associated with 
the best outcomes.
:LWK� ��� WRWDO� SUH±SRVW� GDWD� VHWV� IURP� D� GLYHUVH� VHW� RI�
studies (but all using the OMS-HC), it became necessary 
to identify a systematic approach to quantifying the 
outcomes associated with each potential key ingredient. 

$QDO\VLV� RI� LQGLYLGXDO� VWXG\� UHVXOWV� KDG� QRW� LGHQWL¿HG�
individual characteristics (such as age, sex, or whether a 
person had a friend or close relative with a mental illness) 
DV� EHLQJ� VLJQL¿FDQW� GHWHUPLQDQWV� RI� RXWFRPH������ For this 
reason, we chose a strategy based on contrasting study-
level characteristics using methods commonly employed in 
meta-analysis, including meta-regression. These techniques 
can accommodate heterogeneity across studies and provide 
a method of weighting the contributions of larger and 
smaller studies when generating pooled effect estimates. 
Implementation of the overall strategy required a multi-
phased, mixed-methods approach. First, a qualitative study 
was required to identify potentially important program 
characteristics and to accurately classify each intervention 
according to those characteristics. Next, the aforementioned 
quantitative strategies were used to evaluate the impact of 
these characteristics on outcomes.
In our paper, we report the comparative evaluation of anti-
VWLJPD� LQWHUYHQWLRQV� DI¿OLDWHG� ZLWK� 20�� LQFOXGLQJ� WKH�
elements of these programs found to be associated with the 
most favourable outcomes.

Methods
2XU� REMHFWLYH� ZDV� WR� LGHQWLI\� DQG� YDOLGDWH� SURJUDP�
characteristics most predictive of positive outcomes. 

&RQFOXVLRQV���Les résultats procurent une validation d’un modèle à 6 ingrédients 
des éléments clés des programmes pour la programmation anti-stigmatisation des 
pourvoyeurs de services de santé. Mettre l’accent sur le rétablissement et inclure des 
formes multiples de contacts sociaux sont d’une importance particulière pour maximiser 
O¶HI¿FDFLWp�GHV�SURJUDPPHV�DQWL�VWLJPDWLVDWLRQ�SRXU�OHV�SRXUYR\HXUV�GH�VHUYLFHV�GH�
santé.
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To accomplish this task, a multi-phase, mixed-methods 
approach was undertaken.10 First, qualitative methods 
were used to identify key intervention elements believed 
to be integral to reducing stigmatizing among health care 
providers. Then, quantitative techniques were used to 
examine the association between program outcomes and 
the key ingredients. Methods are described in more detail 
below.

Phase 1: Qualitative—Identifying Key  
Intervention Elements
7KH� ¿UVW� SKDVH� ZDV� D� TXDOLWDWLYH� H[DPLQDWLRQ� RI� SDUWQHU�
programs using a grounded theory methodology.��±�� The 
purpose of this investigation was to explicate the process for 
designing and delivering successful anti-stigma programs 
IRU�KHDOWK�FDUH�SURYLGHUV��ZKLFK�LQFOXGHG�WKH�LGHQWL¿FDWLRQ�RI�
program elements believed to be important for maximizing 
stigma-reduction outcomes.14 Data collection took place 
between January 2013 and November 2013 and proceeded 
through the method of theoretical sampling.13 Triangulation 
was ensured by collecting data from multiple sources and 
using multiple methods,15 including: in-depth interviews 
with program facilitators and instructors, people with lived 
experience of mental illness involved in program delivery 
�IRU� H[DPSOH�� DV� ¿UVW� YRLFH� VSHDNHUV�� FOLHQW� HGXFDWRUV�� RU�
program co-facilitators), and other program stakeholders 
(n = 23); direct observation of programs (n� �����DQDO\VLV�RI�
qualitative feedback from program participants (n� ��������
VXSSOHPHQWDU\� IROORZ�XS� RU� FODUL¿FDWLRQ� LQWHUYLHZV� ZLWK�
program stakeholders to glean additional program details 
or information needed for saturation of emerging categories 
and themes (n = 12)��; and, a review of available program 
documents (for example, facilitators’ manuals, program 
syllabi, participant hand-outs or supplementary resources, 
marketing materials, and program reports) (n� �����
Data analysis proceeded through grounded theory’s constant 
comparison method, using the open-axial-selective-
theoretical procedure for coding.��±�� A single coder was 
XVHG�� 2SHQ� �OLQH�E\�OLQH�� FRGLQJ� ZDV� ¿UVW� XQGHUWDNHQ� WR�
identify themes and key ideas in the data. Axial coding was 
then employed to specify the thematic categories and to 
describe each theme to the point of theoretical saturation.����� 
Then, selective and theoretical coding was used to identify 
the relations among the categories and themes and to 
JHQHUDWH�WKH�¿QDO�WKHRUHWLFDO�PRGHO��)ROORZ�XS�LQWHUYLHZV�
ZLWK� NH\� VWDNHKROGHUV� ZHUH� XVHG� DV� D� YHUL¿FDWLRQ� RU�
PHPEHU�FKHFNLQJ�H[HUFLVH�DQG�IRU�FRQ¿UPDWLRQ�RI�LQWHUQDO�
validity.�� Theoretical memoing was ongoing throughout 
the process of data collection and analysis.��±�����

Phase 2: Quantitative—Validating Key  
Intervention Elements
'DWD�IURP����EHIRUH�DQG�DIWHU�HYDOXDWLRQ�VWXGLHV�DQG�5&7V�
were included in the quantitative analysis. Both arms of 
the RCT studies provided largely independent assessments 
of (before-and-after) outcomes because the control 
groups in these RCTs also received the interventions (for 

ethical reasons) at a later date than the active treatment 
groups.��� Results from each RCT were thus included in the 
quantitative analysis as 2 separate estimates. This resulted 
LQ�D�WRWDO�RI����VHSDUDWH�SUH±SRVW�GDWD�VHWV�LQFOXGHG�LQ�WKH�
analysis.
Each program (n = 22) was coded according to the presence 
RU�DEVHQFH�RI���NH\�SURJUDP�LQJUHGLHQWV�LGHQWL¿HG�WKURXJK�
WKH�TXDOLWDWLYH�LQYHVWLJDWLRQ��7KHVH���NH\�LQJUHGLHQWV�ZHUH�
analyzed as binary variables. A single coder, with in-depth 
knowledge of the various programs and their content, 
coded the programs according to the presence or absence 
RI� LGHQWL¿HG� LQJUHGLHQWV�� &RGLQJ� JXLGHOLQHV�ZHUH� GHULYHG�
IURP� WKH�GHWDLOHG�GHVFULSWLRQV� RI� WKH� �� SURJUDP�HOHPHQWV�
generated through the qualitative research. In the event of 
a coding uncertainty, program materials were reviewed and 
(or) programmers were contacted to clarify program details.
The main outcome measure was the pre-to-post mean 
change in total OMS-HC scores. In addition, 12 programs 
had 3-month follow-up data available. For these programs, 
we also analyzed pre-to-follow-up mean score changes 
DJDLQVW� LGHQWL¿HG� NH\� LQJUHGLHQWV�� $PRQJ� WKH� ��� WRWDO�
programs evaluated, all but 3 used the full 20-item OMS-
HC scale. Three programs used a shorter, 12-item version 
of the scale.� Scores from the 12-item scale were rescaled to 
the 20-item version for inclusion in the analysis.
The data synthesis used a random effects model for meta-
analysis of aggregate data to investigate the association 
between the mean changes and each key ingredient. 
Weighting of the studies in the meta-analysis was based on 
the inverse of the variance of the study’s estimated effect. 
Forest plots were used to visually represent study outcomes. 
The random effect model was chosen because it accounts 
for both random variability and the variability in effects 
among the studies. We calculated the ,2 value to measure 
heterogeneity.19 This statistic represents the proportion 
of variance between studies that is due to heterogeneity. 
Data were analyzed using the metan commands in Stata, 
version 12.20

Results

Phase 1: Key Intervention Elements
The grounded theory analysis resulted in the generation of a 
theoretical model describing the process for designing and 
delivering successful anti-stigma programs for health care 
providers.14 7KH� PRGHO� LQFOXGHG� �� LQWHUYHQWLRQ� HOHPHQWV�
viewed as being particularly important for reducing stigma 
by improving attitudes and behavioural intentions. These 
elements are as follows: that the program should include 
social contact in the form of a personal testimony from 
a trained speaker who has lived experience of mental 
illness; that the program should employ multiple forms or 
points of social contact (for example, a presentation from 
D� OLYH� VSHDNHU� DQG� D� YLGHR� SUHVHQWDWLRQ�� PXOWLSOH� ¿UVW�
voice speakers, multiple points of social contact between 
program participants, and people with lived experience of 
mental illness); that the program should focus on behaviour 
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change by teaching skills that help health care providers 
know what to say and what to do; that the program should 
engage in myth-busting; that the program should use an 
enthusiastic facilitator or instructor who models a person-
FHQWUHG� DSSURDFK� �WKDW� LV�� D� SHUVRQ�¿UVW� SHUVSHFWLYH� DV�
RSSRVHG� WR� D� SDWKRORJ\�¿UVW� SHUVSHFWLYH�� WR� VHW� WKH� WRQH�
and guide program messaging; and that the program should 
emphasize and demonstrate recovery as a key part of its 
messaging. The theme of recovery was articulated to mean 
that programs should emphasize that recovery from mental 
illness is both real and probable, and show what recovery 
looks like by demonstrating competence and successful 
living of people with lived experience of mental illness. 
Knaak and Patten14 provide more complete descriptions of 
LGHQWL¿HG�NH\�LQWHUYHQWLRQ�HOHPHQWV�DQG�RWKHU�UHVXOWV�RI�WKH�
qualitative research.
$Q�DGGLWLRQDO� LQJUHGLHQW�ZDV�DOVR� LGHQWL¿HG� LQ�SKDVH��²
providing a refresher or booster sessions as a way to sustain 
positive effects over time.�������±��  As only 3 of the programs 
for which we have outcome data available included booster 
and refresher sessions as part of their program curriculum, 
this ingredient could not be fully evaluated in subsequent 
phases of the study.

Phase 2: Validation
Online eTable 1 presents the characteristics of the 22 studies, 
ZKLFK�LQFOXGHG�D�WRWDO�RI������EHIRUH�DQG�DIWHU�206�+&�
assessments. In each case, a participant’s postintervention 
score was subtracted from their pre-intervention score, and 

the mean change seen in a particular program was used 
to quantify the impact of that program. Programs marked 
with an asterisk are those for which 3-month follow-up data 
were available.
All programs showed a trend toward lower stigma scores 
postintervention, although individual study effects were not 
DOZD\V�VWDWLVWLFDOO\�VLJQL¿FDQW�DW�WKH����OHYHO�RI�VLJQL¿FDQFH�
(Figure 1). The vertical line represents no effect, and all 
VWXGLHV� ZKRVH� ���� FRQ¿GHQFH� LQWHUYDO� FURVVHG� WKLV� QXOO�
YDOXH�IDLOHG�WR�DFKLHYH�VWDWLVWLFDO�VLJQL¿FDQFH��7KH�RYHUDOO�
PHDQ� FKDQJH� LQ� 206�+&� ZDV� ���� SRLQWV�� ZLWK� D� ����
FRQ¿GHQFH� LQWHUYDO�DULVLQJ�IURP�D�UDQGRP�HIIHFWV�SRROLQJ�
RI� ���� WR� ����� 7KH� WDX�VTXDUHG� YDOXH� �WKH� EHWZHHQ�VWXG\�
YDULDQFH�� IRU� WKLV�PRGHO�ZDV������$QDO\VLV�RI�PHDQ�VFRUH�
changes from baseline to follow-up for the 12 programs 
with available data showed that these changes were largely 
sustained at 3-months’ postintervention (overall mean 
FKDQJH��±����SRLQWV������&,�±����WR�±�����
7KH�MRLQW�WHVW�RI�WKH�IXOO�PHWD�UHJUHVVLRQ�PRGHO��LQFOXGLQJ�
DOO� �� WKHRUL]HG� NH\� LQJUHGLHQWV�� VKRZHG� HYLGHQFH� IRU�
association of these covariates with the size of the treatment 
eơect (F = 3.13, df� �������P = 0.03) and an ,2�RI��������
which indicates that a moderate proportion of the residual 
variation was attributable to heterogeneity.
3URJUDPV� WKDW� FRQWDLQHG� DOO� �� LQJUHGLHQWV� SHUIRUPHG�
VLJQL¿FDQWO\�EHWWHU�WKDQ�WKRVH�WKDW�GLG�QRW��7DEOH����)LJXUH�
2). Individual analyses of each of the ingredients showed 
that programs that included multiple forms or points of 

6WXG\�LGHQWL¿FDWLRQ Mean difference (95% CI) Weight, %
1 –2.50 (–3.34 to –1.66) 5.60
2 –1.40 (–3.75 to 0.95) 3.39
3 –3.90 (–6.04 to –1.76) 3.68
4 –4.40 (–5.26 to –3.54) 5.57
5 –4.10 (–4.67 to –3.53) 5.91
6 –1.40 (–3.32 to 0.52) 3.99
7 –1.80 (–3.84 to 0.24) 3.82
8 –1.60 (–2.44 to –0.76) 5.60
9 –2.00 (–2.76 to –1.24) 5.69
10 –5.60 (–8.15 to –3.05) 3.14
11 –0.60 (–2.56 to 1.36) 3.93
12 –0.60 (–2.03 to 0.83) 4.74
13 –1.10 (–1.90 to –0.30) 5.65
14 –4.40 (–6.85 to –1.95) 3.26
15 –2.00 (–3.71 to –0.29) 4.31
16 –0.30 (–1.42 to 0.82) 5.22
17 –3.90 (–5.72 to –2.08) 4.13
18 –1.10 (–2.75 to 0.55) 4.40
19 –2.40 (–3.58 to –1.22) 5.13
20 –4.30 (–6.26 to –2.34) 3.93
21 –4.30 (–5.69 to –2.91) 4.80
22 –2.90 (–4.72 to –1.08) 4.13
Overall (I2 = 82.3%) –2.51 (–3.15 to –1.87) 100.00

)LJXUH����)RUHVW�SORW�RI�PHDQ�GLIIHUHQFH�LQ�2SHQLQJ�0LQGV�6FDOH�IRU�+HDOWK�&DUH�3URYLGHUV�VFRUH��DOO�VWXGLHV�
LQFOXGHG

ϮϬϭϰͲϬϴϭͲ�:W�^ƵƉƉůĞŵĞŶƚ�ʹ�WĂƚƚĞŶ�ʹ�&ŝŐƵƌĞƐ�ĨŽƌ�ůĂǇŽƵƚ�

&ŝŐƵƌĞ�ϭ��&ŽƌĞƐƚ�ƉůŽƚ�ŽĨ�ŵĞĂŶ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�KƉĞŶŝŶŐ�DŝŶĚƐ�^ĐĂůĞ�ĨŽƌ�,ĞĂůƚŚ�WƌŽǀŝĚĞƌƐ�ƐĐŽƌĞ͕�Ăůů�ƐƚƵĚŝĞƐ�
ŝŶĐůƵĚĞĚ�

�

OD\RXW�±�SOHDVH�FKDQJH�,'�WR�LGHQWLILFDWLRQ��0Han Difference to Mean diIIHUHQFH����:HLJKW�WR�
:HLJKW�����$OO�K\SKHQV�ZLOO�QHHG�WR�EH�FKDQJHG�WR en-dashes and the word ‘to’ will need to be 
DGGHG�IRU�WKH�����&,V��2YHUDOO��,�VTXDUHG«��at the bottom will need to be changed to ,2͘�

� �

0
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6WXG\�LGHQWL¿FDWLRQ Mean difference (95% CI) Weight, %
Included all 6 ingredients = no
1 –2.50 (–3.34 to –1.66) 5.60
2 –1.40 (–3.75 to 0.95) 3.39
6 –1.40 (–3.32 to 0.52) 3.99
7 –1.80 (–3.84 to 0.24) 3.82
8 –1.60 (–2.44 to –0.76) 5.60
9 –2.00 (–2.76 to –1.24) 5.69
10 –5.60 (–8.15 to –3.05) 3.14
11 –0.60 (–2.56 to 1.36) 3.93
12 –0.60 (–2.03 to 0.83) 4.74
13 –1.10 (–1.90 to –0.30) 5.65
14 –4.40 (–6.85 to –1.95) 3.26
15 –2.00 (–3.71 to –0.29) 4.31
16 –0.30 (–1.42 to 0.82) 5.22
17 –3.90 (–5.72 to –2.08) 4.13
18 –1.10 (–2.75 to 0.55) 4.40
20 –4.30 (–6.26 to –2.34) 3.93
21 –4.30 (–5.69 to –2.91) 4.80
Subtotal –2.12 (–2.75 to –1.50) 75.58

Included all 6 ingredients = yes
3 –3.90 (–6.04 to 1.76) 3.68
4 –4.40 (–5.26 to –3.54) 5.57
5 –4.10 (–4.67 to –3.53) 5.91
19 –2.40 (–3.58 to –1.22) 5.13
22 –2.90 (–4.72 to –1.08) 4.13
Subtotal –3.67 (–4.43 to –2.92) 24.42

Overall (I2 = 82.3%) –2.51 (–3.15 to –1.87) 100.00

7DEOH����(IIHFWV�RI�LQGLYLGXDO�NH\�LQJUHGLHQWV�RQ�2SHQLQJ�0LQGV�6FDOH�IRU�+HDOWK�&DUH�3URYLGHUV�PHDQ�VFRUH�
FKDQJH�IURP�PHWD�UHJUHVVLRQ�PRGHOV
Key characteristic Studies, n Score change  Mean (95% CI) Univariate analysisa (95% CI) P
Overall (crude) 22 –2.5 (–3.2 to –1.8)
Recovery –1.7 (–2.9 to –0.5) 0.008
    No 7 –1.3 (–2.3 to –0.3)
    Yes 15 –3.0 (–3.8 to –2.3)
Multiple contact –1.6 (–2.8 to –0.5) 0.006
    No 12 –1.6 (–2.5 to –0.6)
    Yes 10 –3.2 (–4.0 to –2.5)
Set tone –1.3 (–2.8 to  0.3) <0.10
    No 5 –1.6 (–2.5 to –0.7)
    Yes 17 –2.8 (–3.6 to –2.0)
Personal testimony –1.1 (–2.4 to 0.3) 0.11
    No 8 –1.8 (–2.9 to –0.6)
    Yes 14 –2.9 (–3.7 to –2.0)
Skills –0.7 (–2.0 to 0.7) 0.32
    No 12 –2.2 (–3.4 to –0.9)
    Yes 10 –2.8 (–3.7 to –1.9)
Myth busting –0.6 (–1.9 to 0.8) 0.37
    No 13 –2.3 (–3.3 to –1.2)
    Yes 9 –2.9 (–3.8 to –1.9)
All 6 ingredients –1.5 (–0.1 to –2.9) 0.04
    No 17 –2.1 (–2.9 to –1.4)
    Yes 5 –3.7 (–4.8 to –2.5)
a Univariate model, all 6 ingredients, I2 = 68.4%
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6WXG\�LGHQWL¿FDWLRQ Mean difference (95% CI) Weight, %
Multiple forms of social contact = no
2 –1.40 (–3.75 to 0.95) 3.39
6 –1.40 (–3.32 to 0.52) 3.99
7 –1.80 (–3.84 to 0.24) 3.82
8 –1.60 (–2.44 to –0.76) 5.60
10 –5.60 (–8.15 to –3.05) 3.14
11 –0.60 (–2.56 to 1.36) 3.93
12 –0.60 (–2.03 to 0.83) 4.74
13 –1.10 (–1.90 to –0.30) 5.65
14 –4.40 (–6.85 to –1.95) 3.26
15 –2.00 (–3.71 to –0.29) 4.31
16 –0.30 (–1.42 to –0.82) 5.22
Subtotal –1.58 (–2.28 to –0.88) 47.03

Multiple forms of social contact = yes
1 –2.50 (–3.34 to –1.66) 5.60
3 –3.90 (–6.04 to –1.76) 3.68
4 –4.40 (–5.26 to –3.54) 5.57
5 –4.10 (–4.67 to –3.53) 5.91
9 –2.00 (–2.76 to –1.24) 5.69
17 –3.90 (–5.72 to –2.08) 4.13
18 –1.10 (–2.75 to 0.55) 4.40
19 –2.40 (–3.58 to –1.22) 5.13
20 –4.30 (–6.26 to –2.34) 3.93
21 –4.30 (–5.69 to –2.91) 4.80
22 –2.90 (–4.72 to –1.08) 4.13
Subtotal (I2 = 75.9%) –3.23 (–3.93 to –2.52) 52.97

Overall –2.51 (–3.15 to –1.87) 100.00

VRFLDO�FRQWDFW�KDG�VLJQL¿FDQWO\�ODUJHU�VFRUH�LPSURYHPHQWV�
than programs that did not include this program ingredient 
(Table 2, Figure 3). Programs that emphasized recovery 
DOVR�SHUIRUPHG�VLJQL¿FDQWO\�EHWWHU� WKDQ� WKRVH� WKDW�GLG�QRW�
(Table 2, Figure 4). There was a trend toward programs 
that more effectively set the tone, having better outcomes, 
EXW�WKLV�GLG�QRW�DFKLHYH�VWDWLVWLFDO�VLJQL¿FDQFH��P < 0.10). 
7KH� RWKHU� LQGLYLGXDO� LQJUHGLHQWV� ZHUH� QRW� VLJQL¿FDQWO\�
associated with better outcomes (Table 2).
In an exploratory analysis, we also examined the role of 
length of social contact. Results showed that length of 
VRFLDO� FRQWDFW�ZDV� QRW� D� VLJQL¿FDQW� SUHGLFWRU� RI� SURJUDP�
outcomes, suggesting that the quality of the social contact 
is more important than the length of that contact. We 
completed the same analysis for overall program length. 
5HVXOWV� VKRZHG� WKDW�SURJUDP� OHQJWK�ZDV�QRW� VLJQL¿FDQWO\�
related to program outcomes.

Discussion
The results of the meta-regression provide a validation of the 
��LQJUHGLHQW�PRGHO�RI�NH\�SURJUDP�HOHPHQWV��DV�SURJUDPV�
WKDW� LQFOXGHG� DOO� �� LQJUHGLHQWV� SHUIRUPHG� VLJQL¿FDQWO\�
better than those that did not. Two ingredients emerged 

as being most predictive of positive outcomes—including 
an emphasis on, and a demonstration of, recovery; and 
including multiple forms and (or) points of social contact. 
Setting the tone may also be an independently important 
LQJUHGLHQW�� DOWKRXJK� LWV� HIIHFWV� FRXOG�QRW� EH� FRQ¿UPHG� LQ�
our analysis.
While some ingredients did not emerge as independently 
VLJQL¿FDQW� LQ� RXU� DQDO\VLV�� WKLV� VKRXOG� QRW� GLVFRXUDJH�
programmers from including them in their program 
curricula, nor should it lead programmers to assume that 
these elements are not important to program success. It is 
important to point out that the absence of evidence is not 
tantamount to evidence of absence.
For example, while the inclusion of a personal testimony 
FRPSRQHQW�ZDV�QRW�DQ�LQGHSHQGHQWO\�VLJQL¿FDQW�LQJUHGLHQW��
a main way by which many of the evaluated programs 
demonstrated and emphasized recovery was through 
personal testimony. The personal testimony components of 
programs that successfully modelled recovery had several 
main features: a hopeful and inspiring message; an on-
the-way-up story5,24; details about current achievements 
and successes; and delivered in a manner consistent with 
recovery. It is thus possible that the impact of personal 
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6WXG\�LGHQWL¿FDWLRQ Mean difference (95% CI) Weight, %
Recovery = no
6 –1.40 (–3.32 to 0.52) 3.99
7 –1.80 (–3.84 to 0.24) 3.82
12 –0.60 (–2.03 to 0.83) 4.74
13 –1.10 (–1.90 to –0.30) 5.65
16 –0.30 (–1.42 to 0.82) 5.22
18 –1.10 (–2.75 to 0.55) 4.40
21 –4.30 (–5.69 to –2.91) 4.80
Subtotal l (I2 = 73.2%, P < 0.001) –1.48 (–2.49 to –0.48) 32.61

Recovery = yes
1 –2.50 (–3.34 to –1.66) 5.60
2 –1.40 (–3.75 to 0.95) 3.39
3 –3.90 (–6.04 to –1.76) 3.68
4 –4.40 (–5.26 to –3.54) 5.57
5 –4.10 (–4.67 to –3.53) 5.91
8 –1.60 (–2.44 to –0.76) 5.60
9 –2.00 (–2.76 to –1.24) 5.69
10 –5.60 (–8.15 to –3.05) 3.14
11 –0.60 (–2.56 to 1.36) 3.93
14 –4.40 (–6.85 to –1.95) 3.26
15 –2.00 (–3.71 to –0.29) 4.31
17 –3.90 (–5.72 to –2.08) 4.13
19 –2.40 (–3.58 to –1.22) 5.13
20 –4.30 (–6.26 to –2.34) 3.93
22 –2.90 (–4.72 to –1.08) 4.13
Subtotal (I2 = 77.2%, P < 0.001) –2.99 (–3.67 to –2.31) 67.39

Overall (I2 = 82.3%, P < 0.001) –2.51 (–3.15 to –1.87) 100.00

testimonies on stigma reduction are, at least in part, 
dependent on the extent to which that testimony effectively 
communicates a message of, and belief in, recovery. Also, 
most programs that used multiple contact features included 
a personal testimony as one of its core program elements.
$V� ZHOO�� LW� LV� SRVVLEOH� WKDW� WKH� LGHQWL¿HG� LQJUHGLHQW� RI�
focusing on behaviour change by teaching health care 
providers skills about what to do and what to say may 
emerge more strongly if the window of measurement is 
extended, especially if such skill-building initiates persistent 
improvements in communication.23,25

7KH�VLJQL¿FDQFH�RI�WKH�UHFRYHU\�WKHPH�DV�D�NH\�LQJUHGLHQW�
for anti-stigma programming is consistent with existing 
theories about health care provider stigma, especially that of 
SURJQRVWLF�QHJDWLYLW\�DQG�KRZ�WKLV�LV�EHOLHYHG�WR�LQÀXHQFH�
stigmatization among health care professionals.�������

Offering multiple forms or points of social contact is, as 
IDU�DV�ZH�NQRZ��D�QHZ�¿QGLQJ�DERXW�D�SRWHQWLDOO\�YDOXDEOH�
moderator of effective social contact.2 In the qualitative 
study, this theme centred on the idea that different people 
learn in different ways, and people will therefore connect 
to different people’s stories and experiences in different 

ways. In this respect, including multiple activities (for 
example, a presentation from a live speaker and a video 
SUHVHQWDWLRQ��PXOWLSOH�¿UVW�YRLFH�VSHDNHUV��PXOWLSOH�SRLQWV�
of social contact between program participants, and people 
with lived experience of mental illness) was discussed by 
program stakeholders as a strategy for maximizing the 
effectiveness of the social contact approach.
While our study was not a direct attempt to establish 
DQG� YDOLGDWH� ¿GHOLW\� FULWHULD� IRU� GHVLJQLQJ� DQG� GHOLYHULQJ�
successful anti-stigma programs for health care providers, 
it may be considered as contributing to this process.�� In 
keeping with the work of others interested in understanding 
the critical components for stigma reduction,5,24 the key 
LQJUHGLHQWV� IRU� PD[LPL]LQJ� SURJUDP� RXWFRPHV� LGHQWL¿HG�
and validated in our study represent a central and critical 
step in the development of comprehensive models for 
successful anti-stigma programming.
Our study had several limitations. All of the studies were 
before-and-after comparisons. As they were uncontrolled, 
VRPH� RI� WKH� HIIHFWV� REVHUYHG� PD\� EH� QRQVSHFL¿F��
Therefore, the absolute effects observed should not 
be causally linked in their entirety to the intervention 
activities themselves. However, the relative effectiveness 
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of the various programs can still provide a mechanism for 
comparing the programs with one another. A considerable 
degree of heterogeneity remained evident in our meta-
regression models even after inclusion of key ingredients 
in those models. Clearly, there are other determinants of 
program effectiveness that our models did not quantify. 
Although we included both arms in RCTs  as independent 
interventions, they were not entirely independent as the 
data were collected in the same setting within the context 
of a single protocol. However, the respondents themselves 
ZHUH� LQGHSHQGHQW�� $V� ZH� H[DPLQHG� �� SRWHQWLDO� NH\�
ingredients, there is a risk of type I error. The use of a 
single coder may have increased the risk of systematic 
observer bias, although the establishment of coding 
FULWHULD� DQG� WKH� FRPSOHWLRQ� RI� FODUL¿FDWLRQ� RU� PHPEHU�
checking interviews may help to minimize this risk. 
However, as the criteria were established before the data 
DQDO\VLV�ZDV�FRQGXFWHG��WKHLU�VHOHFWLRQ�ZDV�QRW�LQÀXHQFHG�
by preconceived ideas deriving from the outcome data. 
Also, our study may have lacked power to identify the 
effects of some of the potential key ingredients.

Conclusions
7KH�UHVXOWV�SURYLGH�D�YDOLGDWLRQ�RI�WKH���LQJUHGLHQW�PRGHO�
of key program elements for anti-stigma programming for 
health care providers. Emphasizing recovery and including 
multiple types of social contact are of particular importance 
for designing and delivering effective anti-stigma programs 
to health care providers.
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