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Appendix A. Overview of search terms of the database searches. 

 

Pubmed 

("Borderline Personality Disorder"[Mesh] OR "borderline personality"[All Fields]) AND (Clinical 
Trial[ptyp] OR Controlled Clinical Trial[ptyp] OR Randomized Controlled Trial[ptyp]) 

Embase 

(exp borderline personality/ OR borderline personality) AND (clinical trial/de OR controlled clinical 
trial/de OR randomized controlled trial/de) 

Cochrane 

"borderline personality" 

Psycinfo 

'borderline personality'/exp OR 'borderline personality' AND ('clinical trial'/de OR 'controlled clinical 
trial'/de OR 'randomized controlled trial'/de) 
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 First author and year 

(study number) 
Treatment1 N Proport

ion 
Males 

Mean 
Age 

Substance 
Abuse 
Exclusion 

Trial  
Type2 

Treatment  
vs. Study 
Dropout 
Distinguished 

Intent to 
Treat 
Analysis 

Setting Format Medication 
dictated by 
study 

Study  
Length  
in 
Quarters 

Design  
Quality 
Score 

Country 

Alavi 2021 (571) DBTmin 55 .25 Missing Abuse NRCT Yes No Outpatient Group No 1 0.57 Canada 
Amianto 2011 (7) TAU 17 .47 40.10 Dependence RCT Yes No Outpatient Individual  No 4 1.11 Italy 
 Psychodynamic  18 .56 39.20 No exclusion RCT Yes No Outpatient Individual No 4 1.11 Italy 
Arntz 2022 (611) ST indiv & group 123 .14 33.46 Clin. detox RCT Yes Yes Outpatient Combined No 8 1.78 Australia, 

Germany, 
Greece, UK, 
Netherlands5 

 ST group 125 .13 33.20 Clin. Detox RCT Yes Yes Outpatient Group No 8 1.78 
 SpecOther 

(Optimal TAU) 
246 .14 33.89 Clin. detox RCT Yes Yes Outpatient Combined 

(majority) 
No 8 1.22 

Bales 2012 (9) MBT 45 .30 30.10 No exclusion RCT Yes Yes Day 
treatment 

Combined No 6 1.43 Netherlands 

Barnicot 2019 (502) DBT 58 .28 29.30 No exclusion RCT Yes Yes Outpatient Combined No 4 0.89  
 MBT 32 .28 34.40 No exclusion RCT Yes Yes Outpatient Combined No 4 0.89  
Bateman 1999 (13) MBT 22 .32 30.30 Abuse RCT Yes No Day 

treatment 
Combined No 6 1.33 UK 

 TAU 22 .53 33.30 Abuse RCT Yes No Outpatient Individual No 6 1.00 UK 
Bateman 2009 (17) MBT 71 .20 31.30 Clin. detox RCT Yes Yes Outpatient Combined No 6 1.56 UK 
 SpecOther (SCM) 63 .21 30.90 Clin. detox RCT Yes Yes Outpatient Combined No 6 1.44 UK 
Bellino 2010 (20) SpecOther (IPT) 27 .30 26.23 Abuse RCT Yes No Outpatient Individual Yes 3 1.11 Italy 
Ben-Porath 2004 (24) DBT  26 .01 35.48 Abuse OT Yes No Day 

treatment 
Combined No 2 1.00 USA 

Blum 2008 (251) TAU 72 .14 31.60 Abuse RCT Yes No Outpatient Individual No 2 0.78 USA 
Bohus 2000 (37) DBT 24 .00 28.30 Dependence OT Yes Yes Inpatient Combined No 1 0.38 Germany 
Borschmann 2013 
(269) 

TAU 42 .17 36.10 No exclusion RCT Yes Yes Outpatient Individual No 2 1.11 UK 

Bos 2010 (252) CBT (STEPPS) 45 .17 32.90 No exclusion RCT Yes No Outpatient Combined No 2 1.22 Netherlands 
 TAU 38 .11 31.80 No exclusion RCT Yes No Outpatient Individual No 2 0.56 Netherlands 
Bozatello 2020 (584) SpecOther (IPT) 22 .32 35.42 Abuse RCT Yes No Outpatient Individual No 3 1.22 Italy 
 TAU (+WL) 21 .35 35.42 Abuse RCT Yes No Outpatient Individual No 3 0.67 Italy 
Brassington 2006 (42) DBT 11 .00 34.30 No exclusion OT No No Outpatient Combined No 2 1.25 New Zealand 
Brown 2004 (43) CBT 32 .13 29.00 Clin. detox OT Yes Yes Outpatient Individual No 4 1.50 USA 
Carmona I Farres 2019 
(572) 

DBTmin (Interpers 
Skills) 32 .16 33.75 Dependence RCT Yes Yes Outpatient Combined No 1 1.44 Spain 

 DBTmin 
(Mindfulness) 33 .06 31.03 Dependence RCT Yes Yes Outpatient Combined No 1 1.44 Spain 

Carter 2010 (45) DBT 38 .00 24.50 Clin. detox RCT No Yes Outpatient Combined No 2 1.33 Australia 
 TAU + WL 35 .00 24.70 Clin. detox RCT No Yes Outpatient Individual No 2 0.89 Australia 
Chalker 2015 (423) DBT 63 .27 37.20 No exclusion OT Yes Yes Outpatient Combined No 4 1.13 USA 
Chanen 2021 (565) Mixed (CAT + 

HYPE) 
24 0.25 21.35 No exclusion RCT Yes Yes Outpatient Individual No 5 1.56 Australia 
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 Mixed (HYPE+ 
befriending) 

27 0.30 20.83 No exclusion RCT Yes Yes Outpatient Individual No 5 1.56 Australia 

 Mixed  (YMHS + 
befriending) 

25 0.20 21.31 No exclusion 
 

RCT Yes Yes Outpatient Individual No 5 1.33 Australia 

Clarkin 2001 (52) TFP 23 .00 32.70 No exclusion OT Yes No Outpatient Individual No 4 1.25 USA 
Clarkin 2007 (53) TFP 31 .08 30.90 Dependence RCT No No Outpatient Individual No 4 1.44 USA 
 DBT 30 .08 30.90 Dependence RCT No No Outpatient Combined No 4 1.44 USA 
 Psychodynamic  29 .08 30.90 Dependence RCT No No Outpatient Individual No 4 1.44 USA 
Comtois 2007 (55) DBT 38 .04 34.00 Dependence OT No No Outpatient Combined No 4 0.88 USA 
Comtois 2010 (51)4 DBT4 85 Missing Missing Dependence4 OT No No Outpatient Combined No 4 0.63 USA 
Cottraux 2009 (57) CBT 33 .27 34.30 Dependence RCT No Yes Outpatient Individual No 4 1.56 France 
 SpecOther (CCT) 32 .19 32.60 Dependence RCT No Yes Outpatient Individual No 4 1.56 France 
Davidson 2006 (61) CBT (+ TAU) 54 .17 32.60 Dependence RCT No Yes Outpatient Individual No 4 1.89 UK 
 TAU  52 .15 31.40 Dependence RCT No Yes Outpatient Individual No 4 1.22 UK 
Del Pozo 2018 (405) Mixed 269 .15 35.00 Dependence OT Yes Yes Inpatient Combined No 1 0.86 Germany 
Dickhaut 2014 (220) ST 18 .00 28.50 Clin. detox OT Yes Yes Outpatient Combined  No 10 1.25 Netherlands 
Doering 2010 (67) TFP 52 .00 27.46 Dependence RCT Yes Yes Outpatient Individual No 4 2.00 Austria & 

Germany 
 CTBE 52 .00 27.19 Dependence RCT Yes Yes Outpatient Individual No 4 1.67 Austria & 

Germany 
Farrell 2009 (70) ST (+ TAU) 16 .00 35.30 No exclusion RCT Yes No Outpatient Combined No 3 1.11 USA 
 TAU 16 .00 35.90 No exclusion RCT Yes No Outpatient Individual No 3 0.67 USA 
Fassbinder 2016 (413) ST 10 .00 35.00 Clin. detox OT Yes Yes Outpatient Combined No 4 1.25 Germany 
Feigenbaum 2012 (73) DBT 25 .28 35.40 Clin. detox RCT Yes Yes Outpatient Combined No 4 1.56 UK 
 TAU 16 .25 34.60 Clin. detox RCT Yes Yes Outpatient Individual No 4 1.00 UK 
Fitzpatrick 2020 (553) DBT 101 .24 29.54 No exclusion OT Yes Yes Outpatient Combined No 2 1.14 USA 
Friedrich 2003 (223) DBT 33 .09 33.40 No exclusion OT Yes No Outpatient Combined No 4 0.43 Germany 
Gaglia 2013 (297) 
  (DBT-cases from 
Priebe 2012  excluded) 

DBT 62 .11 32.01 No exclusion OT Yes Yes Outpatient Combined No 4 1.00 UK 

Giesen-Bloo 2006 (75) ST 45 .09 31.70 Clin. detox OT Yes Yes Outpatient Individual No 12 1.56 Netherlands 
 TFP 43 .05 29.40 Clin. detox OT Yes Yes Outpatient Individual No 12 1.56 Netherlands 
Gratz 2006 (82) Mixed 36 .22 28.64 Unclear OT Yes No Day 

treatment 
Combined No 1 0.63 USA 

Harley 2007 (89) DBT 10 .43 39.00 No exclusion OT Yes No Outpatient Combined No 3 0.71 USA 
 DBT min (+TAU) 39 .43 39.00 No exclusion OT Yes No Outpatient Combined No 3 0.71 USA 
Hilden 2020 (569) ST (+TAU) 25 .08 31.00 Abuse RCT Yes Yes Outpatient Combined No 2 1.88 Finland 
 TAU 12 .00 27.00 Abuse RCT Yes Yes Outpatient Individual No 2 1.13 Finland 
Höschel 2006 (95) DBT 26 .12 28.25 Dependence OT No No Inpatient Combined No 1 0.29 Germany 
Jacob 2018 (444) ST (+app) 14 .15 28.40 Clin. Detox OT Yes Yes Outpatient Individual No 4 0.50 Germany 
Jimenez 2022 (628) DBTmin 229 .10 31.10 Dependence NRCT Yes Yes Outpatient Group No 2 0.43 Mexico 
Jorgensen 2013 (99) MBT 58 .04 29.20 Clin. detox RCT Yes Yes Outpatient Combined No 8 1.44 Denmark 
 Psychodynamic  27 .05 29.00 Clin. detox RCT Yes Yes Outpatient Group No 8 1.22 Denmark 
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Karterud 1992 (105) SpecOther  
(Therapeutic 
Community) 

34 Missing Missing No exclusion OT No Yes Day 
treatment 

Combined No 3 0.57 Norway 

Karterud 2003 (104) Mixed 275 Missing Missing No exclusion OT Yes Yes Day 
treatment 

Combined No 2 0.71 Norway 

Kellett 2013 (281) SpecOther (CAT) 19 .18 29.99 No exclusion OT Yes No Outpatient Individual No 2 1.00 USA 
Kells 2020 (561) DBTmin 41 .20 35.61 No exclusion OT Yes Yes Outpatient Group No 2 1.14 Ireland 
Kleindienst 2011 (38) DBT 74 .00 27.60 Abuse NRCT No No Inpatient Combined No 1 0.88 Germany 
 TAU + WL 20 .00 29.50 Abuse NRCT No No In / 

outpatient3 
Combined No 1 0.50 Germany 

Koons 2001 (111) DBT 14 .00 34.50 Dependence RCT Yes No Outpatient Combined No 2 1.56 USA 
 TAU 14 .00 35.40 Dependence RCT Yes No Outpatient Combined No 2 1.00 USA 
Kramer 2016 (432) DBTmin (+TAU) 21 .05 35.10 No exclusion RCT Yes Yes Outpatient Group No 2 1.44 Switzerland 
 TAU 20 .20 33.60 No exclusion RCT Yes Yes Outpatient Individual No 2 1.00 Switzerland 
Kröger 2006 (118) DBT 50 .12 30.50 Clin. detox OT No No Inpatient Combined No 1 0.88 Germany 
Kröger 2013 (284) DBT 1423 .32 32.00 Clin. detox OT Yes Yes Inpatient Combined No 1 1.43 Germany 
Kröger 2014 (226) DBT 541 .10 29.00 No exclusion OT  Yes No Inpatient Combined No 1 1.57 Germany 
Kröger 2015 (232) Psychodynamic  269 .16 35.00 Clin. detox OT Yes Yes Inpatient Combined No 1 1.43 Germany 
Lana 2015 (415) Mixed 40 .33 33.00 Dependence OT No Yes Day 

Treatment 
Combined No 2 1.14 Spain 

Laurenssen 2018 (412) MBT 54 .22 34.00 Clin detox RCT Yes Yes Day 
Treatment 

Combined  No 6 1.33 Netherlands 

 TAU 41 .18 34.00 Clin detox RCT Yes Yes Outpatient Combined No 6 1.11 Netherlands 
Leerer 1997 (121) DBTmin 14 .00 35.00 Clin. detox OT Yes Yes Inpatient Combined No 4 0.88 USA 
Leppänen 2016 (422) Mixed 24 .16 31.90 Abuse RCT Yes No Outpatient Combined No 4 1.00 Finland 
 TAU 47 .13 32.30 Abuse RCT Yes No Outpatient Individual No 4 0.78 Finland 
Lin 2019 (603) DBTmin 42 .10 20.40 Abuse RCT Yes Yes Outpatient Group No 1 1.56 China 
 CBT (group) 40 .15 20.47 Abuse RCT Yes Yes Outpatient Group No 1 1.56 China 
Linehan 1991 (126) DBT 24 .00 31.50 Dependence RCT No Yes Outpatient Combined No 4 1.67 USA 
 TAU 22 .00 31.50 Dependence RCT No Yes Outpatient Individual No 4 1.11 USA 
Linehan 2006 (130) DBT 52 .00 29.00 No exclusion RCT Yes Yes Outpatient Combined No 4 1.89 USA 
 CTBE 49 .00 29.63 No exclusion RCT Yes Yes Outpatient Individual No 4 1.56 USA 
Linehan 2008 (129) DBT 24 .00 36.80 Dependence OT Yes Yes Outpatient Combined Yes 2 1.67 USA 
Linehan 2015 (228) DBT 33 .00 31.10 No exclusion RCT Yes Yes Outpatient Combined No 4 1.89 USA 
 DBTmin 

(individual) (+ 
TAU) 

33 .00 30.10 No exclusion RCT Yes Yes Outpatient Combined No 4 1.89 USA 

 DBTmin (group)     
(+ TAU) 

33 .00 29.80 No exclusion RCT Yes Yes Outpatient Combined No 4 1.89 USA 

Löf 2018 (411) MBT 75 .11 30.40 Clin detox OT Yes Yes Outpatient Combined No 6 1.29 Sweden 
Löffler-Stastka 2006 
(135) 

Psychodynamic  20 .50 38.30 Clin. detox OT Yes Yes Inpatient Combined No 1 0.57 Austria 

Lyng 2019 (520) DBTyouth 24 .17 20.50 Dependence NRCT No No Outpatient Combined No 4 .63 Ireland 
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 DBT 13 .31 20.50 Dependence NRCT No No Outpatient Combined No 4 .63 Ireland 
Majdara 2021 (564) SpecOther (DDP) 15 .33 28.08 No exclusion RCT Yes Yes Outpatient Individual No 4 1.44 Iran 
 TAU (EUC) 15 .47 26.60 No exclusion RCT Yes Yes Outpatient Group No 4 1.00 Iran 
Markovitz 2007 (138) SpecOther (IPT)  11 .13 34.00 No exclusion OT Yes No Outpatient Individual No 3 1.00 USA 
McMain 2009 (143) DBT 90 .10 29.40 Dependence RCT Yes Yes Outpatient Combined No 4 2.00 Canada 
 SpecOther (GPM) 90 .18 31.30 Dependence RCT Yes Yes Outpatient Individual No 4 1.89 Canada 
McMain 2017 (408) DBTmin 42 .17 27.30 No exclusion RCT Yes Yes Outpatient Group No 2 1.67 Canada 
Meares 1999 (147) Psychodynamic  48 Missing 29.40 Unclear NRCT No No Outpatient Individual No 4 1.00 Australia 
Moen 2012 (150) DBT 18 .20 35.50 Dependence OT No No Outpatient Combined Yes 1 1.67 USA 
Morey 2010 (151) CBT (MACT) 8 .25 29.63 No exclusion RCT Yes Yes Outpatient Individual No 1 1.33 USA 
 CBT (MACT+TA) 8 .13 32.50 No exclusion RCT Yes Yes Outpatient Individual No 1 1.33 USA 
Nadort 2009 (153) ST 62 .03 31.97 Clin. detox RCT Yes Yes Outpatient Individual No 6 1.89 Netherlands 
Nordahl 2005 (157) ST 6 .00 25.60 No exclusion OT Yes No Outpatient Individual No 12 0.71 Netherlands 
Nordahl 2019 (518) CBT 12 .17 23.10 Dependence OT Yes Yes Outpatient Individual No 4 1.14 Norway 
Nyseater 2010 (158) Psychodynamic  32 .19 28.90 Clin. detox OT Yes Yes Outpatient Individual No 6 0.88 Norway 
Paret 2021 (575) DBT 22 .00 21.05 Unclear OT Yes Yes Inpatient Combined No 1 0.43 Germany 
Pascienzy 2011 (163) DBT 43 .05 33.58 No exclusion NRCT No No Outpatient Combined No 2 0.88 Australia 
 TAU + WL 47 .08 33.17 No exclusion NRCT No No Outpatient Individual No 2 0.25 Australia 
Prendergast 2007 (224) DBT 16 .00 36.35 No exclusion OT Yes No Outpatient Combined No 2 0.88 Australia 
Priebe 2012 (169) DBT 40 .13 33.00 No exclusion RCT Yes Yes Outpatient Combined No 4 1.44 UK 
 TAU 40 .13 31.30 No exclusion RCT Yes Yes Outpatient Combined No 4 1.00 UK 
Reiss 2014 (229) ST 42 .02 36.40 No exclusion OT Yes No Inpatient Combined No 2 1.14 USA 
Reiss 2014 (230) ST 37 .11 31.60 No exclusion OT Yes No Inpatient Combined No 1 1.14 USA 
Reiss 2014 (231) ST 16 .00 25.50 No exclusion OT Yes No Inpatient Combined No 1 1.00 Germany 
Rizvi 2017 (407) DBT 50 .20 29.50 No exclusion OT Yes Yes Outpatient Combined No 2 1.13 USA 
Rüsch 2008 (173) DBT 60 .00 27.80 No exclusion OT Yes Yes Inpatient Combined No 1 0.43 Germany 
Ryle 2000 (174) SpecOther (CAT) 37 .41 34.30 No exclusion OT Yes No Outpatient Individual No 2 1.00 UK 
Sachdeva 2013 (292) DBT 25 .16 36.60 No exclusion NRCT Yes Yes Outpatient Combined No 4 1.13 USA 
(also Gregory 2016) SpecOther (DDP) 27 .15 28.00 No exclusion NRCT Yes Yes Outpatient Individual No 4 1.13 USA 
 TAU 16 .31 29.30 No exclusion NRCT Yes Yes Outpatient Combined No 4 0.50 USA 
Sachse 2011 (176) CBT (MBCT) 

(+TAU) 
26 .14 38.96 Clin. detox OT Yes Yes Outpatient Group No 1 1.00 UK 

Sandell 1993 (178) Psychodynamic 132 .49 35.05 No exclusion OT Yes No Day 
treatment 

Combined No 2 0.29 Sweden 

Simpson 2004 (182) DBT 25 .00 35.27 Dependence RCT Yes No Outpatient Combined Yes 1 1.33 USA 
Sinnaeve 2018 (410) DBT(outpatient) 42 .05 25.60 Clin. detox RCT Yes No Outpatient Combined No 4 1.56 Netherlands 
 DBT(inpatient) 42 .05 26.20 Clin. detox RCT Yes No Inpatient Combined No 3 1.56 Netherlands 
Smits 2019 (400) MBT(outpatient) 44 .20 29.90 No exclusion RCT No Yes Outpatient Combined No 6 1.50 Netherlands 
 MBT(day 

treatment) 
47 .16 31.40 No exclusion RCT No Yes Inpatient Combined No 6 1.50 Netherlands 

Soler 2005 (185) DBTmin 60 .13 26.95 Dependence RCT No Yes Outpatient Group No 1 1.00 Spain 
Soler 2009 (186) DBTmin 30 .22 28.45 Dependence RCT Yes Yes Outpatient Group No 1 1.44 Spain 
 TAU 30 .13 29.97 Dependence RCT Yes Yes Outpatient Group No 1 1.00 Spain 
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Note. 
1 CAT = Cognitive Analytic Therapy; CCT = Client Centered Therapy; CTBE = Community Treatment by Experts; DBT = Dialectical Behavior Therapy; DDP = Dynamic Deconstructive 
Psychotherapy; GPM = General Psychiatric Management; MBT = Mentalization Based Treatment; SCM = Structured Clinical Management; ST = Schema Therapy; SpecOther = specified other 
treatment; PsyDyn = Psychodynamic Therapy; SpecOther = Specified Other; TAU = Treatment as Usual; TFP = Transference Focused Psychotherapy. 
2 RCT = Randomized Clinical/Controlled Trial; NRCT = NonRandomized Controlled Trial; OT = Open Trial (includes uncontrolled cohort studies and case series studies). 
3 Coded as inpatient given the high use of inpatient treatment.  
4 Only the standard one-year DBT program data were used, not the DBT-ACES program offered as next step to a subsample of those that completed standard DBT. See Comtois et al (2007) for 
in/exclusion criteria of the site’s DBT program. 
5 As only 6.7% of participants came from Australia and all others from Europe, the study was coded as country group “Europe”. 

Soler 2012 TAU 19 .21 31.78 Dependence  NRCT Yes Yes Outpatient Individual Yes 1 0.75 Spain 
Sollberger 2014 (233) Mixed (TFP & 

DBT) 
34 .19 26.70 Abuse NRCT Yes No Inpatient Combined No 1 1.00 Switzerland 

 TAU 21 .25 29.40 Abuse NRCT Yes No Inpatient Combined No 1 0.43 Switzerland 
Stanley 2007 (189) DBT 20 .15 32.20 No exclusion OT Yes Yes Outpatient Combined No 2 0.75 USA 
Stiglmayr 2014 (222) DBT 78 .09 30.10 Dependence OT Yes No Outpatient Combined No 4 1.50 Germany 
Thormahlen 2003 (299) Psychodynamic 12 Missing 34.50 Abuse RCT Yes No Outpatient Individual No 4 1.14 Sweden 
Turner 2000 (196) DBTmin 12 .21 22.00 Clin. detox RCT Yes Yes Outpatient Combined No 4 1.67 USA 
 SpecOther (CCT) 12 .21 22.00 Clin. detox RCT Yes Yes Outpatient Combined No 4 1.67 USA 
Vaglum 1990 (218) SpecOther 

(TherCom) 
44 Missing Missing No exclusion OT Yes No Day 

treatment 
Combined No 2 0.25 Norway 

Vaillancourt 2012 (430) DBT 241 .04 35.90 Dependence OT No No Day 
treatment 

Combined No 4 0.75 USA 

Van den Bosch 2013 
(202) 

DBT 39 .00 26.00 Clin. detox OT Yes Yes Day 
treatment 

Combined No 1 1.13 Netherlands 

Verheul 2003 (206) DBT 31 .00 35.10 No exclusion RCT Yes No Outpatient Combined No 4 1.44 Netherlands 
 TAU 33 .00 34.70 No exclusion RCT Yes No Outpatient Individual No 4 0.89 Netherlands 
Walton 2020 (540) DBT 83 .23 25.80 Dependence RCT Yes Yes Outpatient Combined No 5 1.78 Australia 
 Psychodynamic 83 .22 27.30 Dependence RCT Yes Yes Outpatient Individual No 5 1.78 Australia 
Wilberg 1998a (210) Psychodynamic 53 .23 31.00 No exclusion OT No No Day 

treatment 
Combined No 3 0.50 Norway 

Wilberg 1998b (219) Mixed  
(Psydyn + CBT) 

70 Missing Missing No exclusion OT Yes Yes Day 
treatment 

Group No 2 0.63 Norway 

Wildgoose 2001 (211) SpecOther (CAT) 5 .40 39.40 Abuse OT Yes No Outpatient Individual No 2 1.14 UK 
Yeomans 1993 (213) TFP 14 Missing Missing Unclear OT No No Outpatient Individual No 8 1.29 USA 
Zinkler 2007 (215) DBT 49 .12 33.21 No exclusion OT Yes No Outpatient Combined No 4 1.14 UK 
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Blum 2008 (251) TAU 72  0.39 18 10           Partially4 Data not provided 
Bohus 2000 (37) DBT 24  0 0            Yes  
Borschmann 2013 
(269) 

TAU 42  0.12 3 2           No Data not provided 

Bos 2010 (252) CBT (STEPPS indiv & 
group) 

45  0.36 10 6           Partially Data not provided 

 TAU 38  0.11 2 2           Partially Data not provided 
Bozatello 2020  SpecOther (IPT) 22  0.14 3 0 0          Yes  
(584) TAU 21  0.19 4 0 0          Yes  
Brassington 2006 
(42) 

DBT 11  0.09 1 0           Yes  

Brown 2004 (43) CBT 32  0.13 2 1 1 0         Partially No response 
Carmona I Farres 
2019 (572) 

DBTmin (Interpersonal 
Skills) 

32  0.25 8            Yes  

 DBTmin (Mindfulness) 33  0.33 11            Yes  
Carter 2010 (45) DBT 38  0.47 12 6           Yes  
 TAU + WL 35  0.11 4 0           Yes  
Chalker 2015 (423) DBT 63  0.57 17 10 5 4         No Data not provided 
Chanen 2021 (565) Mixed (CAT + HYPE) 24  0.37 3 4 3 0 0        Yes Data for 18+  

provided 
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 Mixed (HYPE+ 

befriending) 
27  0.70 7 7 5 0 0        Yes Data for 18+  

provided 
 Mixed  (YMHS + 

befriending) 
25  0.88 16 5 1 0 0        Yes Data for 18+  

provided 
Clarkin 2001 (52) TFP 23  0.26 2 2 2 0         Yes  
Clarkin 2007 (53) TFP 31  0.29 4 2 2 1?6         No No response 
 DBT 30  0.50 7 4 2 2?6         No No response 
 Psychodynamic 29  0.28 3 2 2 1?6         No No response 
Comtois 2007 (55) DBT 38  0.24 7 2 0 0         Partially7 Data not provided 
Comtois 2010 (51) DBT 85  0.46 18 10 7 4         No Data not provided 
Cottraux 2009  CBT 33  0.39 4 3 3 3         Partially Data not provided 
(57) SpecOther (CCT) 32  0.44 4 3 4 3         Partially Data not provided 
Davidson 2006 (61) CBT (+ TAU) 54  0.06 3 0 0 0         Partially Data not provided 
 TAU  52  0.06 2 1 0 0         Partially Data not provided 
Del Pozo 2018 
(405) 

Mixed 269  0.22 59            Yes  

Dickhaut 2014 
(220) 

ST 18  0.33 4 2 0 0 0 0 0 1 0 0   Yes Data provided 

Doering 2010  TFP 52  0.38 15 4 1 0         Yes  
(67) CTBE 52  0.65 28 5 0 1         Yes  
Farrell 2009 (70) ST (+ TAU) 16  0 0 0 0          Yes  
 TAU 16  0.25 2 1 1          No  Data not provided 
Fassbinder 2016 
(413) 

ST 10  0.10 0 1 0 0         Yes  

Feigenbaum 2012  DBT 25  0.56 5 6 3 0         Partially8 No response 
(73) TAU 16  0.06 1 0 0 0         Yes  
Fitzpatrick 2020 
(553) 

DBT 101  0.23 6 17           Yes  

Friedrich 2003 
(223) 

DBT 33  0.12 2 0 1 1         Yes  

Gaglia 2013 (297) 
  (participants 
doubling 
  Priebe 2014 
excluded) 

DBT 62  0.66 24 7 9 1         Yes Data provided 

Giesen-Bloo 2006  ST 45  0.07 0 0 2 1 2 0 3 0 0 2 2 0 Yes  
(75) TFP 43  0.37 8 3 1 4 0 0 4 0 1 1 0 0 Yes  
Gratz 2006 (82) Mixed 36  0.28 10            Yes  
Harley 2007 (89) DBT 10  0.50 2 2 1          No Data not provided 
 DBTmin (+TAU) 39  0.59 13 7 3          No Data not provided 
Hilden 2020 (569) ST (+TAU) 25  0.08 1 1           No Data not provided 
 TAU 12  0 0 0           Yes  
Höschel 2006 (95) DBT 26  0.08 2            Yes  
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Jacob 2018 (444) ST 14  0.36 2 1 2 0         Yes Data provided 
Jimenez 2022 (628) DBTmin 229  0.45 68 36           No Data not provided 
Jorgensen 2012  MBT 58  0.17 0 3 5 2 0 3 2 1     Yes Data provided 
(99) Psychodynamic 27  0.11 1 1 1 0 3 0 0 0     Yes Data provided 
Karterud 1992 
(105) 

SpecOther (Therapeutic 
Community) 

34  0.44 8 4 3          No  

Karterud 2003 
(104) 

Mixed 275  0.36 62 36           No No response 

Kellett 2013 (281) SpecOther (CAT) 19  0.05 1 0           Yes  
Kells 2020 (561) DBTmin 41  0.59 11 13           Yes Data provided 
Kleindienst 2011 
(38) (also Bohus 

DBT 74  0.23 17            Yes  

   2004) TAU + WL 20  0.05 1            Yes  
Koons 2001 (111) DBT 14  0.29 4 0           Yes  
 TAU 14  0.29 4 0           Yes  
Kramer 2016 (432) DBTmin 21  0.27 4 2           Partially Data provided 
 TAU 20  0.29 4 2           Partially Data provided 
Kröger 2006 (118) DBT 50  0.12 6            Yes  
Kröger 2013 (284) DBT 1423  0.10 148            Yes  
Kröger 2014 (226) DBT 541  0.33 176            Yes  
Kröger 2015 (232) Psychodynamic 269  0.28 74            Yes  
Lana 2015 (415) Mixed 40  0.33 8 5           Yes Data provided 
Laurenssen 2018 
(412) 

MBT 54  0.37 8 5 4 3 1 0       Partially9 Data partially 
provided 

 TAU 41  0.61 15 7 2 1 1 1       Partially9 Data partially 
provided 

Leerer 1997 (121) DBTmin 14  0.29 2 0 2 0         Yes  
Leppänen 2016  Mixed 24  0.17 2 1 1 0         Yes Data provided 
(422) TAU 47  0.32 5 5 1 4         Yes Data provided 
Lin 2019 (603) DBTmin 42  0.21 9            Yes  
 CBT (group) 40  0.30 12            Yes  
Linehan 1991 (126) DBT 24  0.17 2 1 1 0         Yes  
 TAU 22  0.50 4 3 3 1         Yes  
Linehan 2006 (130) DBT 52  0.19 3 2 3 2         Yes Data provided 
 CTBE 49  0.43 8 7 3 3         Yes Data provided 
Linehan 2008 (129) DBT 24  0.33 5 3           No Data not provided 
Linehan 2015 (228) DBT 33  0.24 3 1 2 2         Yes Data provided 
 DBTmin (individual) 33  0.48 4 5 4 3         Yes Data provided 
 DBTmin (group) 33  0.39 5 3 3 2         Yes Data provided 
Löf 2018 (411) MBT 75  0.19 3 1 4 6 5 4       Yes Data provided 
Löffler-Stastka 
2006 (135) 

Psychodynamic  20  0.80 16            Yes  

Lyng 2019 (520) DBTyouth 24  0.21 2 1 1 1         No No response 
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 DBT 13  0.15 1 1 0 0         No No response 
Majdara 2021 (564) SpecOther (DDP) 15  0.13 0 1 1 0         Yes  
 TAU (EUC) 15  0.20 0 2 1 0         Yes  
Markowitz 2007 
(138) 

SpecOther (IPT)  11  0.27 3 0 0          Yes Data provided 

McMain 2009 (143) DBT 90  0.39 12 8 11 4         Yes Data provided 
 SpecOther (GPM) 90  0.38 12 10 5 7         Yes Data provided 
McMain 2017 (408) DBTmin 42  0.31 9 4           Yes Data provided 
Meares 1999 (147) Psychodynamic 48  0.17 3 2 2 1         No  
Moen 2012 (150) DBT 18  0.44 8            Yes  
Morey 2010 (151) CBT (MACT) 8  0.75 6            Yes  
 CBT (MACT+TA) 8  0.88 7            Yes  
Nadort 2009 (153) ST 62  0.06 2 1 0 1 0 3       Yes  
Nordahl 2005 (157) ST 6  0 0 0 0 0 0 0 0 0 0 0 0 0 Yes  
Nordahl 2019 (518) CBT 12  0 0 0 0 0         Yes  
Nyseater 2010 
(158) 

Psychodynamic 32  0.22 4 2 0 1 1 0 0 1     Yes Data provided 

Paret 2021 (575) DBT 22  0.27 6            Yes  
Pasieczny 2011  DBT 43  0.07 3 0           Yes Data provided 
(163) TAU + WL 47  0.13 4 2           Yes Data provided 
Prendergast 2007 
(224) 

DBT 16  0.31 3 2           No Data not provided 

Priebe 2012 (169) DBT 40  0.53 8 4 6 3         Yes Data provided 
 TAU 40  0.00 0 0 0 0         Yes Data provided 
Reiss 2014 (229) ST 42  0.02 1 0           Yes  
Reiss 2014 (230) ST 37  0.03 1            Yes  
Reiss 2014 (231) ST 16  0.06 1            Yes  
Rizvi 2017 (407) DBT 50  0.32 7 9           Yes Data provided 
Rüsch 2008 (173) DBT 60  0.32 19            Yes  
Ryle 2000 (174) SpecOther (CAT) 37  0.22 5 3           No  
Sachdeva 2013  DBT 25  0.64 6 7 3 0         Yes Data provided 
(292) (also Gregory  SpecOther (DDP) 27  0.33 4 3 2 0         Yes Data provided 

2016) TAU 16  0.69 2 4 3 2         Yes Data provided 
Sachse 2011 (176) CBT (MBCT) 26  0.54 14            Yes  
Sandell 1993 (178) Psychodynamic 132  0.27 22 14           No  
Simpson 2004 
(182) 

DBT 25  0.085 2            Yes  

Sinnaeve 2018  DBT(outpatient) 42  0.60 23 2 0 0         Yes Data provided 
(410) DBT(inpatient) 42  0.36 8 5 2          Yes Data provided 
Smits 2019 (400) MBT(outpatient) 44  0.05 0 0 1 1 2 1       Yes Data provided 
 MBT(day treatment) 47  0.15 0 1 3 3 1 1       Yes Data provided 
Soler 2005 (185) DBTmin 60  0.30 18            Yes  
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Note. If dropout per quarter was not available, the data in the table are based on an estimation (see Appendix E).   If study duration did not equate a 
full number of quarters, the dropout in the last quarter was estimated on the basis of the same model (Appendix E) .  
 

1Partially means that the dropout numbers per quarter were partially provided in the publication.  
2For publications published after 2000, authors were emailed with the request to provide treatment dropout per quarter if these numbers were not 
reported, or only partially reported (e.g., per 6 months), in the publication. Authors either responded with the requested data (“Data provided”), or 
told that they could not provide the data (“Data not provided”) , which could have various reasons (e.g., not documented, data lost, no financial 
means to look up in the files, demanding a remuneration (financial, co-authorship), or did not respond (“No response”).  
3The publication did not report retention data over this period. Over the first year, dropout per half year was reported though with an idiosyncratic 
definition (“Early (before 6 months) “dropouts” attended less than a quarter of sessions and late dropouts attended less than half available session 

Soler 2009 (186) DBTmin 30  0.37 11            Yes  
 TAU 30  0.63 19            Yes  
Soler 2012 (181) TAU 19  0.37 7            Yes  
Sollberger 2014  Mixed 34  0.03 1            Yes  
(233) TAU 21  0.10 2            Yes  
Stanley 2007 (189) DBT 20  0.05 1 0           Yes  
Stiglmayr 2014 
(222) 

DBT 78  0.29 10 6 4 3         No Data not provided 

Thormahlen 2003 
(299) 

Psychodynamic 12  0.50 4 1 1 0         Yes  

Turner 2000 (196) DBTmin 12  0.25 1 1 1 0         No No response 
 SpecOther (CCT) 12  0.50 3 1 1 1         No No response 
Vaglum 1990 (218) SpecOther (Therapeutic 

Community) 
44  0.32 9 5           No  

Vaillancourt 2012 
(430) 

DBT 241  0.8510 123 48 22 12         No Data not provided 

Van den Bosch 2013 
(202) 

DBT 39  0.33 13            Yes  

Verheul 2003 (206) DBT 31  0.45 6 4 4 0         Yes Data provided 
 TAU 33  0.79 23 1 2 0         Yes Data provided 
Walton 2020 (540) DBT 83  0.45 9 12 14 2 1        Yes Data provided 
 Psychodynamic 83  0.42 12 10 8 5 0        Yes Data provided 
Wilberg 1998a 
(210) 

Psychodynamic 53  0.47 13 7 5          No  

Wilberg 1998b 
(219) 

Mixed 70  0.36 16 9           No  

Wildgoose 2001 
(211) 

SpecOther (CAT) 5  0 0 0           Yes  

Yeomans 1993 
(213) 

TFP 14  0.64 5 2 1 1 0 0 0 0     No  

Zinkler 2007 (215) DBT 49  0.63 14 12 3 2         Yes Data provided 
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over approximately a year of treatment, the remainder are considered completers.”; Bateman & Fonagy (2009), p.1356). The numbers per quarter 
reported in the table are an approximation. 
4 Thirteen patients did not start TAU thus their dropout time is known. 
5 Three patients that dropped out because of not tolerating the drug washout at start of treatment are not counted as DBT dropouts. 
6 The publication reported numbers that continued into the 9-12 months period (of the study), no dropout during the last quarter was reported.  
Estimated numbers for Q4 are given in the table. 
7 Reported 9 dropouts in months 0-4; no dropouts after 4 months. 
8 Reported 5 dropouts in quarter 1; 9 dropouts in months 4-9. 
9  The dropout numbers per quarter were partially estimated, as dropout was only reported per 6 months. 
10 Study reported on a subsample of participants who received and completed at least one year of DBT treatment.  
11 For one participant, the time of dropout was unknown. This was estimated to be in quarter 3.  
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Appendix E. Estimation of survival per quarter in studies not 
reporting enough details 
 

1. Estimating the basic time model of survival chance 

Estimation of survival per quarter was only necessary for studies not reporting dropout in 
enough detail to reconstruct survival rates per quarter. We based the estimation model on 
the studies with complete data, by running a GLMM survival analysis with only Quarter in 
the fixed part and study as random intercept. The estimated survival chances per quarter 
are given in Table E.1. We fitted a logistic function to the values in that table. The best 
fitting logistic function is 1/(1+exp(-0.3331844555×k - 1.387590251)), with k = the 
number of the quarter (Figure E.1), resulting in survival chances very near those from the 
GLMM model, R2 = .99989, Table E.1. 

The random intercepts in the GLMM account for deviations of individual studies from the 
overall pattern in Table E.1. For imputation purposes we need these adjusted values. We 
describe the adjustments in next. 

Table E.1. GLMM survival chance estimates per quarter and estimated survival chances 
from a logistic model.  

Quarter 
k 

Pooled Survival Chance  
GLMM survival analysis 

Estimated Survival Chance  
pk = 1/(1+exp(-0.3331844555×k + -1.387590251)) 

1 
2 
3 
4 

.848 

.886 

.916 

.938 

.848 

.887 

.916 

.938 
 

 Quarter 
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Figure E.1. Survival chances per quarter (quarters 1-4) and approximation by a logistic 
function. 

2. Adjustments of the survival probabilities for individual studies  

The interval survival probabilities, averaged across studies, are modeled by  

π0𝑘𝑘 = 1/(1 + exp(−0.3331844555 ⋅ 𝑘𝑘 − 1.387590251)), 𝑘𝑘 = 1,2, … ,𝑄𝑄  (1) 

where Q is the number of quarters observed. For an individual study these probabilities are 
somewhat different, but the hazard model underlying their estimate presumes that, as a 
function of 𝑘𝑘, they are determined by this underlying common functional form. Their 
deviation with respect to this common underlying form is modeled in the hazard model by 
means of a random intercept. It turns out that the relationship between the interval 
survival probabilities for an individual study and the probabilities defined above is 
mathematically given by 

𝜋𝜋𝑖𝑖𝑖𝑖 = 𝜋𝜋0𝑘𝑘𝑒𝑒
𝛾𝛾𝑖𝑖 , (2) 

where 𝛾𝛾𝑖𝑖 is the study i’s random intercept in the hazard model. The individual 𝛾𝛾𝑖𝑖′𝑠𝑠 are not 
directly estimated in the multilevel generalized linear model used in this meta-analysis. 
However, we can derive a method-of-moments estimator for 𝑒𝑒𝛾𝛾𝑖𝑖 . It is given by 

eγı� =
ln(Ni − Mi) − ln Ni

∑ lnπ0k
Qi
k=1

(3) 

Here 𝑁𝑁𝑖𝑖 is the number of observations (patients) in study 𝑖𝑖 and 𝑀𝑀𝑖𝑖  is the total number of 
dropouts in that study. This estimator is guaranteed to be non-negative, and yields a total 
study survival proportion from the 𝜋𝜋0𝑘𝑘 that is equal to the observed total survival 
proportion (𝑁𝑁𝑖𝑖−𝑀𝑀𝑖𝑖)

𝑁𝑁𝑖𝑖
. 

For studies that have a duration that is not a full quarter, but say, 𝑄𝑄𝑖𝑖 full quarters plus a 
fraction 𝑟𝑟𝑖𝑖 of a quarter, the formulas can be adjusted to 

𝜋𝜋𝑖𝑖𝑖𝑖 = �
𝜋𝜋0𝑘𝑘𝑒𝑒

𝛾𝛾𝑖𝑖 for 𝑘𝑘 = 1, … ,𝑄𝑄𝑖𝑖
𝜋𝜋𝑖𝑖(𝑄𝑄𝑖𝑖+𝑟𝑟𝑖𝑖) = �𝜋𝜋0𝑘𝑘

𝑟𝑟𝑖𝑖 �
𝑒𝑒𝛾𝛾𝑖𝑖

for the final observed fractional quarter
  (4) 

where 𝑒𝑒𝛾𝛾𝑖𝑖  is replaced by the estimate 

𝑒𝑒γ𝚤𝚤� =
ln 𝑆𝑆𝑇𝑇𝚤𝚤� (𝑄𝑄𝑖𝑖 + 𝑟𝑟𝑖𝑖)

𝑟𝑟𝑖𝑖 lnπ0(𝑄𝑄𝑖𝑖+1) + ∑ lnπ0𝑘𝑘
𝑄𝑄𝑖𝑖
𝑘𝑘=1

, (5) 

where 𝑆𝑆𝑇𝑇𝚤𝚤�(𝑄𝑄𝑖𝑖 + 𝑟𝑟𝑖𝑖)  is the proportion of survivors (Ni – Mi)/Ni at the end of study i. This is 
based on an approximation of a piecewise constant dropout rate.  For the final analyses, 
survival rates of incomplete quarters are extrapolated to cover the complete quarter, 
assuming a constant survival rate for that quarter. However, when the fraction is very small 
(≤ 2 weeks) the incomplete quarter is excluded from the analyses. 
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3. Multiple imputation 

The estimation model outlined above leads to idealized (point) estimates of survival rates 
per quarter, whereas in reality there will be random fluctuations. To model that, 20 
imputed data sets are created, using a binomial distribution around the estimated survival 
numbers per quarter, under the restriction that the sum of the survival numbers over the 
quarter equals the observed total survival number (Ni-Mi) / Ni . 

4. Mathematical derivation 

The probability that a case does not drop out before time 𝑄𝑄 can be decomposed into a 
product of survival time interval probabilities: 

𝑃𝑃(𝑇𝑇 > 𝑄𝑄) = 𝑃𝑃(𝑇𝑇 > 𝑄𝑄|𝑇𝑇 > 𝑄𝑄 − 1) ⋅ 𝑃𝑃(𝑇𝑇 > 𝑄𝑄|𝑇𝑇 > 𝑄𝑄 − 1)⋯𝑃𝑃(𝑇𝑇 > 1|𝑇𝑇 > 0)𝑃𝑃(𝑇𝑇 > 0)

= 𝑃𝑃(𝑇𝑇 > 0)�𝑃𝑃
𝑄𝑄

𝑞𝑞=1

(𝑇𝑇 > 𝑞𝑞|𝑇𝑇 > 𝑞𝑞 − 1)   (6) 

We will assume 𝑃𝑃(𝑇𝑇 > 0) = 1, and we will write 𝜋𝜋𝑖𝑖𝑖𝑖 = 𝑃𝑃(𝑇𝑇𝑖𝑖 > 𝑞𝑞 | 𝑇𝑇𝑖𝑖 > 𝑞𝑞 − 1) — the 
survival probability within the interval (𝑞𝑞 − 1, 𝑞𝑞], given survival up till 𝑞𝑞 − 1.  

The probabilities 𝜋𝜋𝑖𝑖𝑖𝑖 can be directly estimated from the data as π𝚤𝚤𝚤𝚤� = 𝑁𝑁𝑖𝑖,𝑞𝑞−1−𝑀𝑀𝑖𝑖𝑖𝑖

𝑁𝑁𝑖𝑖,𝑞𝑞−1
, where 

𝑁𝑁𝑖𝑖,𝑞𝑞−1 is the number of cases still ‘alive’ at time 𝑞𝑞 − 1, and 𝑀𝑀𝑖𝑖𝑖𝑖 is the number of cases that 
droped out in the interval (𝑞𝑞 − 1, 𝑞𝑞]. The Kaplan-Meyer estimate of the survival curve is 
then 

𝑆̂𝑆𝑖𝑖(𝑞𝑞) = �𝜋𝜋�𝑖𝑖𝑖𝑖

𝑞𝑞

𝑘𝑘=1

,  (7) 

which is a noisy but unbiased estimate. The survival curve is somewhat difficult to model 
directly, and that is why often the hazard rate is modeled instead. 

In survival analysis the hazard rate is modeled as a function of time 𝑡𝑡 (here in units of 
quarter of the year), and differences between cases are often modeled as proportional (e.g., 
as in the Cox proportional hazards model): 

λ𝑖𝑖(𝑡𝑡) =
𝑓𝑓𝑇𝑇𝑖𝑖(𝑡𝑡)

1 − 𝐹𝐹𝑇𝑇𝑖𝑖(𝑡𝑡)
=

𝑓𝑓𝑇𝑇𝑖𝑖
𝑆𝑆𝑇𝑇𝑖𝑖(𝑡𝑡)

= λ0(𝑡𝑡)𝑒𝑒γ𝑖𝑖                        (8) 

Here 𝑇𝑇𝑖𝑖 is the survival time for case 𝑖𝑖 (= study in the dropout meta-analysis), 𝑓𝑓𝑇𝑇𝑖𝑖 and 𝐹𝐹𝑇𝑇𝑖𝑖 are 
the density and distribution of 𝑇𝑇𝑖𝑖 respectively, 𝜆𝜆0(𝑡𝑡) is the hazards curve shape that is 
common to all the cases (studies), and 𝛾𝛾𝑖𝑖 is a constant that determines the deviation of the 𝑖𝑖 
case from the common 𝜆𝜆0(𝑡𝑡). The function 𝑆𝑆𝑇𝑇𝑖𝑖(𝑡𝑡) is a convient shorthand for 1 − 𝐹𝐹𝑇𝑇𝑖𝑖(𝑡𝑡), and 
is called the survival curve, because it traces the proportion of an initial sample should be 
expected to survive over time.  

In our meta-analysis, 𝜆𝜆0(𝑡𝑡) was parameterized as a piecewise constant function, 
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𝜆𝜆0(𝑡𝑡) = �

𝜆𝜆1 0 < 𝑡𝑡 ≤ 1
𝜆𝜆2 1 < 𝑡𝑡 ≤ 2
𝜆𝜆3 2 < 𝑡𝑡 ≤ 3
𝜆𝜆4 3 < 𝑡𝑡 ≤ 4

,  (9) 

in order to make as few assumptions about the shape of the curve. But in the following we 
won’t make any assumption regarding 𝜆𝜆0(𝑡𝑡). The 𝛾𝛾𝑖𝑖’s were modeled as random effects 𝛾𝛾𝑖𝑖 ∼
𝑁𝑁�0,𝜎𝜎𝛾𝛾2�, for which only the variance 𝜎𝜎𝛾𝛾2 was estimated in the model.  

By definition of the hazard rate, we have to following relation: 

λ𝑖𝑖(𝑡𝑡) = −
𝑑𝑑
𝑑𝑑𝑑𝑑

ln 𝑆𝑆𝑇𝑇𝑖𝑖 (𝑡𝑡) ⟺ 𝑆𝑆𝑇𝑇𝑖𝑖(𝑡𝑡) = exp �−� λ𝑖𝑖(𝑠𝑠)𝑑𝑑𝑑𝑑
𝑡𝑡

0
�. 

The integral in the exponent implies that the survival function factors over time 

𝑆𝑆𝑇𝑇𝑖𝑖(𝑡𝑡 + 𝛥𝛥𝛥𝛥) = exp �−� 𝜆𝜆𝑖𝑖
𝑡𝑡+𝛥𝛥𝛥𝛥

0
(𝑠𝑠)𝑑𝑑𝑑𝑑� = exp�−� 𝜆𝜆𝑖𝑖

𝑡𝑡

0
(𝑠𝑠)𝑑𝑑𝑑𝑑 − � 𝜆𝜆𝑖𝑖

𝑡𝑡+𝛥𝛥𝛥𝛥

𝑡𝑡
(𝑠𝑠)𝑑𝑑𝑑𝑑�

= 𝑆𝑆𝑇𝑇𝑖𝑖(𝑡𝑡)exp�−� 𝜆𝜆𝑖𝑖
𝑡𝑡+𝛥𝛥𝛥𝛥

𝑡𝑡
(𝑠𝑠)𝑑𝑑𝑑𝑑� .

  (11) 

Applying this to the intervals (0,1], (1,2], … , (𝑞𝑞 − 1, 𝑞𝑞], we have 

𝑆𝑆𝑇𝑇𝑖𝑖(𝑞𝑞 + 1) = �𝜋𝜋𝑖𝑖𝑖𝑖

𝑞𝑞+1

𝑘𝑘=1

= �𝜋𝜋𝑖𝑖𝑖𝑖

𝑞𝑞

𝑘𝑘=1

⋅ 𝜋𝜋𝑖𝑖(𝑞𝑞+1) = 𝑆𝑆𝑇𝑇𝑖𝑖(𝑞𝑞) ⋅ 𝜋𝜋𝑖𝑖(𝑞𝑞+1).  (12) 

where 𝜋𝜋𝑖𝑖𝑖𝑖 = 𝑒𝑒−∫ 𝜆𝜆𝑖𝑖
𝑘𝑘+1
𝑘𝑘 (𝑠𝑠)𝑑𝑑𝑑𝑑 . From 𝜆𝜆𝑖𝑖(𝑡𝑡) = 𝜆𝜆0(𝑡𝑡)𝑒𝑒𝛾𝛾𝑖𝑖  we have  

𝑒𝑒−∫ 𝜆𝜆𝑖𝑖
𝑘𝑘+1
𝑘𝑘 (𝑠𝑠)𝑑𝑑𝑑𝑑 = 𝑒𝑒−𝑒𝑒

𝛾𝛾𝑖𝑖 ∫ 𝜆𝜆0
𝑘𝑘+1
𝑘𝑘 (𝑠𝑠)𝑑𝑑𝑑𝑑 = �𝑒𝑒−∫ 𝜆𝜆0

𝑡𝑡+𝛥𝛥𝛥𝛥
𝑡𝑡 (𝑠𝑠)𝑑𝑑𝑑𝑑�

𝑒𝑒𝛾𝛾𝑖𝑖
= (𝜋𝜋0𝑘𝑘)𝑒𝑒𝛾𝛾𝑖𝑖 , for each 𝑘𝑘

= 1,2, … .  (13) 

On average 𝛾𝛾𝑖𝑖 = 0, in which case 𝑒𝑒0 = 1. Furthermore, if 𝑄𝑄𝑖𝑖 ∈ ℕ is the last time the survival 
was observed to be 𝑁𝑁𝑖𝑖𝑖𝑖, then 

𝑆𝑆𝑇𝑇𝑖𝑖(𝑄𝑄𝑖𝑖) = �(𝜋𝜋0𝑘𝑘)𝑒𝑒𝛾𝛾𝑖𝑖
𝑄𝑄𝑖𝑖

𝑘𝑘=1

= ��𝜋𝜋0𝑘𝑘

𝑄𝑄𝑖𝑖

𝑘𝑘=1

�

𝑒𝑒𝛾𝛾𝑖𝑖

,  (14) 

and so we may estimate 𝑒𝑒𝛾𝛾𝑖𝑖  given 𝜋𝜋0𝑘𝑘 ,𝑘𝑘 = 1, … ,𝑄𝑄𝑖𝑖 from  

𝑒𝑒γ𝚤𝚤� =
ln 𝑆𝑆𝑇𝑇𝚤𝚤� (𝑄𝑄𝑖𝑖)

∑ lnπ0𝑘𝑘
𝑄𝑄𝑖𝑖
𝑘𝑘=1

, (15) 

or 𝛾𝛾�𝑖𝑖 = ln�ln𝑆̂𝑆𝑇𝑇𝑖𝑖(𝑄𝑄𝑖𝑖)� − ln�∑ ln𝑄𝑄𝑖𝑖
𝑘𝑘=1 𝜋𝜋0𝑘𝑘�. Here 𝑆̂𝑆𝑇𝑇𝑖𝑖(𝑄𝑄𝑖𝑖) =

𝑁𝑁𝑖𝑖𝑄𝑄𝑖𝑖
𝑁𝑁𝑖𝑖

= 𝑁𝑁𝑖𝑖–𝑀𝑀𝑖𝑖
𝑁𝑁𝑖𝑖

, where 𝑀𝑀𝑖𝑖  is the total 
number of dropouts for study 𝑖𝑖. 
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Note that for studies of non-integer duration this leads to a natural extension: Say that a 
study lasted 3 1

2
 unit intervals, then  

𝑆𝑆𝑇𝑇𝑖𝑖 �3
1
2
� = 𝑆𝑆𝑇𝑇𝑖𝑖(3) exp�−� λ𝑖𝑖(𝑠𝑠)𝑑𝑑𝑑𝑑

312

3
� = ��π𝑖𝑖𝑖𝑖

3

𝑘𝑘=1

� exp�−� λ𝑖𝑖(𝑠𝑠)𝑑𝑑𝑑𝑑
312

3
�  (16) 

The question is how we can evaluate exp �∫ λ𝑖𝑖(𝑠𝑠)𝑑𝑑𝑑𝑑312
3 �. If we make our modeling 

approximation 𝜆𝜆0(𝑡𝑡) = 𝜆𝜆4 for 3 < 𝑡𝑡 ≤ 4, then exp �∫ λ𝑖𝑖(𝑠𝑠)𝑑𝑑𝑑𝑑312
3 � = exp �𝑒𝑒γ𝑖𝑖 ∫ λ4

312
3  𝑑𝑑𝑑𝑑� =

exp �𝑒𝑒γ𝑖𝑖 1
2
λ4� = �𝑒𝑒

λ4
2 �

𝑒𝑒γ𝑖𝑖
= �π04

1
2 �

𝑒𝑒γ𝑖𝑖

. Hence, 

𝑆𝑆𝑇𝑇𝑖𝑖 �3
1
2
� = ��𝜋𝜋𝑖𝑖𝑖𝑖

3

𝑘𝑘=1

� 𝜋𝜋𝑖𝑖4
1
2 = ���𝜋𝜋0𝑘𝑘

3

𝑘𝑘=1

�𝜋𝜋04
1
2 �

𝑒𝑒𝛾𝛾𝑖𝑖

  (17) 

Similarly, for any fraction 𝑟𝑟 of a full interval on top of the 𝑞𝑞-th full interval, we have 

𝑆𝑆𝑇𝑇𝑖𝑖(𝑞𝑞 + 𝑟𝑟) = ���𝜋𝜋0𝑘𝑘

𝑞𝑞

𝑘𝑘=1

� 𝜋𝜋0(𝑞𝑞+1)
𝑟𝑟 �

𝑒𝑒𝛾𝛾𝑖𝑖

  (18) 

in the approximation that 𝜆𝜆0(𝑡𝑡) is constant within each interval. For those cases the 
estimate in equation (15) becomes 

𝑒𝑒γ𝚤𝚤� =
ln 𝑆𝑆𝑇𝑇𝚤𝚤� (𝑄𝑄𝑖𝑖 + 𝑟𝑟𝑖𝑖)

𝑟𝑟𝑖𝑖 lnπ0(𝑄𝑄𝑖𝑖+1) + ∑ lnπ0𝑘𝑘
𝑄𝑄𝑖𝑖
𝑘𝑘=1

, 

where 𝑆̂𝑆𝑇𝑇𝑖𝑖(𝑄𝑄𝑖𝑖 + 𝑟𝑟𝑖𝑖) = (𝑁𝑁𝑖𝑖−𝑀𝑀𝑖𝑖)
𝑁𝑁𝑖𝑖

 the proportion of survivors at the end of the study. 
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Appendix F. Imputation procedure. 

Imputation of number of dropouts across quarters was conditioned on the total number of dropouts 
as observed after the last period. For most studies the last period observed was the fourth 
quarter, but for a few studies this was two or three quarters. 

If dropout probability estimates p̂k per time period Tk are available, k = 1, …, q, and a total dropout N 
after Tq is known, the dropout per Tk can be imputed with  

nk ~ binom(N – ∑jk-1 nj, p̂k/∑j=k p̂j), 

where ~ binom(m, p) indicates a binomially distributed random variable that represents the number 
of 'successes' out of a sequence of m trials with success probability p. 

For each study i for which the dropout in each quarter could not be extracted from the published 
paper or from the authors, estimates p̂ik, k = 1, ..., q, were obtained for each quarter from a 
simple regression model. We did not use the model eventually fitted in order to avoid biasing the 
imputations towards the model. These estimates were then used together with the studies 
observed total dropout Ni to generate imputed values using the random number generator in 
SPSS. An SPSS macro is available upon request.  

The entire data set was imputed in this way 20 times. For model selection purposes, these 20 data 
sets were analyzed as if they constituted a single data set, attaching weights to each observation 
such that each imputed data set contributed only one twentieth to the total number of degrees 
of freedom. This made it practically feasible to do backward stepdown model selection. 
Subsequently, the resulting model was then fitted to each of the individual imputed data sets to 
obtain regression coefficients and difference contrasts, including their standard errors per 
imputation data set. The resulting sets of 20 regression coefficients and difference contrasts 
where then combined to obtain a multiple imputation estimate and standard error for each. To 
this end we used the standard formulas (“Rubin’s rule”) (Donders, et al., 2006; Kim, 2004) 

β�₀ = ∑ᵣ β�ᵣ / M, and 

V(β�) = ∑ᵣ(β�r  – β�₀)2 / (M – 1) + (1 + 1/M) * ∑ᵣ SE(β�ᵣ)² / M. 

Here β�r is the estimate for the r-th imputed data set (r = 1, ..., M, M = 20), and SE(β�r) is the 
estimated standard error for this parameter. Both are obtained from the SPSS output. The 
imputation estimate β�0 is hence, a simple average of the estimates from the imputed data sets. 
Its standard error is obtained as SE(β�0) = √(V(β�0)). 

 

Donders, A. R. T., van der Heijden, G. J., Stijnen, T., & Moons, K. G. (2006). Review: a gentle introduction to imputation of 
missing values. Journal of Clinical Epidemiology, 59(10), 1087-1091. 

Kim, J. K. (2004). Finite sample properties of multiple imputation estimators. Annals of Statistics, 32, 766-783.  

 



Appendix G. Funnel plots for the 10 treatment categories (complete data set). 

Note. The x-axis is the difference between observed and predicted treatment retention per quarter (per study arm) (expressed as proportion, i.e. between 
0 and 1), the y-axis the study precision (the s.e. of the observed treatment retention of the study arm at the pertinent quarter). 



Appendix H. Funnel plots for the 10 treatment categories (reduced data set). 

 

Note. The x-axis is the difference between observed and predicted treatment retention per quarter (per study arm) (expressed as proportion, i.e. between 
0 and 1), the y-axis the study precision (the s.e. of the observed treatment retention of the study arm at the pertinent quarter). Data set after deleting the 
DBT-arms of the Priebe et al. and Gaglia et al. studies. 
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