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Abstract 

Borderline personality disorder (BPD) is a convoluted psychiatric disease that requires a 

considerable amount of health resources to be adequately treated. Previous studies have 

shown that pharmacotherapy can be advantageous for BPD. Within the drugs tested, 

second-generation antipsychotics (SGAs) showed an improvement in BPD-specific 

outcomes in these patients when compared to placebo. However, the amount of evidence 

available at the time of the last review in this subject was insufficient to justify its 

recommendation. The aim of this systematic review is to qualitatively assess randomized 

controlled trials (RCTs) of SGAs in BPD patients currently available through search. 

Database searches were performed using MEDLINE, SCOPUS, ISI Web of Knowledge 

and PsycInfo. Study selection and data collection were carried out independently by two 

researchers. Out of 1294 records (without duplicates), nine studies were included in this 

review. The results confirm the findings of a previous review. Most SGAs show a 

significant decrease in various BPD symptoms in comparison to placebo. Current findings 

suggest SGAs are effective against BPD and can serve as co-treatment with 

psychotherapy. Further RCTs are needed with larger samples and with head-to-head 

comparisons between different drugs. 

 

Keywords: Borderline Personality Disorder, Antipsychotic Agents, Olanzapine, 

Aripiprazole, Ziprasidone, Quetiapine Fumarate, Systematic Review. 
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1. Introduction 

According to the DSM-5, Borderline Personality Disorder (BPD) is a Cluster B 

personality disorder, which core symptoms are: affect instability, impulsiveness, 

aggressiveness, unstable interpersonal relationships, chronic feelings of emptiness, self-

mutilation and recurrent suicidal behaviors. Its prevalence in the american population is 

estimated to vary between 1.6% and 5.9% (American Psychiatric Association, 2013). 

BPD is a contentious and complex disorder associated with high levels of impairment for 

these patients and with high spending of mental health resources (Zanarini et al., 2004). 

The majority of people with BPD usually have other psychiatric comorbidities like mood 

disorders, anxiety disorders, substance use disorders and eating disorders (Grant et al., 

2008; National Collaborating Centre for Mental Health, 2009). 

There has been growing evidence to support the use of psychotherapy in BPD (Oud et al., 

2018). There are countless modalities of approved psychotherapies for BPD: Dialectical 

Behavior Therapy (DBT), mentalization-based treatment, transference-focused therapy 

and schema therapy (Lieb et al., 2010; National Collaborating Centre for Mental Health, 

2009; Oud et al., 2018). 

Even though there is not a specific drug recommended specifically for BPD, the high 

prevalence of comorbidities causes pharmacotherapy to become a part of the management 

of these patients (American Psychiatric Association, 2013; Lieb et al., 2010; National 

Collaborating Centre for Mental Health, 2009). Some of the most used drugs are 

antidepressants, mood stabilizers and antipsychotics. Typical antipsychotics (e.g. 

haloperidol) have been proven to be effective in some BPD-specific symptoms when 

compared with placebo (Lieb et al., 2010). However, their adverse effects can be serious 

and impairing, such as extrapyramidal symptoms. Therefore, there is a need for an 

alternative to be used instead in clinical practice. 

Second-generation antipsychotics (SGAs) or atypical antipsychotics are generally safer 

to administer than typical antipsychotics (Farah, 2005). Their mechanism of action is 

variable, but it generally encompasses partial antagonism of the dopamine-2 (D2) 

receptors and antagonism of serotonin receptors 2A and 2C (Farah, 2005). Even though 

their use is not specifically recommended for BPD (according to the NICE 2009 

guidelines), SGAs are frequently prescribed off-label (Lieb et al., 2010; National 

Collaborating Centre for Mental Health, 2009). 
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A previous systematic review of Randomized Controlled Trials (RCTs) made by Lieb et 

al. (2010) showed that both olanzapine and aripiprazole reduced the core symptoms of 

BPD when compared with placebo, most notably impulsivity, psychotic symptoms and 

interpersonal hardships (Lieb et al., 2010). However, the evidence was not robust, and 

they recommended further research (Lieb et al., 2010). Since more than ten years have 

passed, new findings may be available for review. It is important to assess the efficacy of 

SGAs because pharmacotherapy should be targeted for specific symptoms of BPD, and 

to avoid polypharmacy, there is a need to produce high quality evidence-based decisions 

in treating these patients (Lieb et al., 2010). 

The aim of this systematic review is to update on the state of the art regarding the effects 

of SGAs in people with BPD through a qualitative assessment of RCTs. 

2. Methods 

2.1. Inclusion criteria and search query 

For this systematic review, RCTs studying atypical antipsychotics in patients with 

diagnosed BPD were included up to March 3rd, 2021. Inclusion criteria are as follows: 

being a RCT, having an intervention group consisting of an atypical antipsychotic and 

having patients with BPD. Studies were excluded if they had no placebo group as 

comparison. There were no language or data restrictions applied. A search was performed 

in the following electronic databases: MEDLINE, SCOPUS, ISI Web of Knowledge and 

PsycInfo. The search query included the keywords “borderline personality disorder”, 

“Antipsychotic Agents”, “Aripiprazole”, “Olanzapine”, “Quetiapine”, “controlled trial”, 

“RCT” and “placebo”. In order to obtain an evidence-based search strategy to find clinical 

trials, two InterTASC filters for RCTs were used in MEDLINE and PsycINFO (Eady et 

al., 2008; Lefebvre et al., 2021). Table 1 presents the search strategy in more detail. 

Additionally, some references were retrieved from the last review made by Lieb et. al 

(2010). 
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Table 1. Search strategies used in electronic databases. 

Electronic 

Database 
Search Date Search Strategy 

Nº of 

results 

MEDLINEa 03/03/2021 

("borderline personality disorder"[MeSH Terms] OR 

"borderline"[Title/Abstract] OR "personality 

disorder"[Title/Abstract] OR "bpd"[Title/Abstract] OR 

"personality disorders"[Title/Abstract]) AND 

("antipsychotic*"[Title/Abstract] OR "atypical 

antipsychotic*"[Title/Abstract] OR "second generation 

antipsychotic*"[Title/Abstract] OR "antipsychotic agents"[MeSH 

Terms] OR "olanzapine"[Title/Abstract] OR 

"aripiprazole"[Title/Abstract] OR "quetiapine"[Title/Abstract] 

OR "risperidone"[Title/Abstract]) AND (("randomized controlled 

trial"[Publication Type] OR "controlled clinical trial"[Publication 

Type] OR "randomized"[Title/Abstract] OR 

"placebo"[Title/Abstract] OR "drug therapy"[MeSH Subheading] 

OR ("randomly"[Title/Abstract] OR "trial"[Title/Abstract] OR 

"groups"[Title/Abstract])) NOT ("animals"[MeSH Terms] NOT 

"humans"[MeSH Terms])) 

604 

SCOPUS 03/03/2021 

TITLE-ABS-KEY(borderline personality disorder) OR TITLE-

ABS-KEY(personality disorder) OR TITLE-ABS-

KEY(personality disorders) OR TITLE-ABS-KEY(BPD) AND 

TITLE-ABS-KEY(antipsychotic) OR TITLE-ABS-

KEY(antipsychotics) OR TITLE-ABS-KEY(olanzapine) OR 

TITLE-ABS-KEY(aripiprazole) OR TITLE-ABS-

KEY(quetiapine) OR TITLE-ABS-KEY(risperidone) AND 

TITLE-ABS-KEY(randomized controlled trial) OR TITLE-ABS-

KEY(randomized) OR TITLE-ABS-KEY(trial) OR TITLE-ABS-

KEY(placebo) 

820 

ISI Web of 

Knowledge 
03/03/2021 

(TS=(borderline personality disorder) OR TS=(personality 

disorder*) OR TS=(BPD)) AND (TS=(antipsychotic*) OR 

TS=(olanzapine) OR TS=(aripiprazole) OR TS=(quetiapine) OR 

TS=(risperidone)) AND (TS=(randomized controlled trial) OR 

TS=(randomized) OR TS=(trial*) OR TS=(placebo))   

333 

APA 

PsycInfob 
03/03/2021 

(TI borderline personality disorder OR AB borderline personality 

disorder OR TI personality disorder OR AB personality disorder 

OR TI BPD OR AB BPD) AND (TI Antipsychotic OR AB 

Antipsychotic OR TI Antipsychotics OR AB antipsychotics OR 

TI olanzapine OR AB olanzapine OR TI aripiprazole OR AB 

aripiprazole OR TI quetiapine OR AB quetiapine OR TI 

risperidone OR AB risperidone) AND (TI placebo OR AB placebo 

OR TI random OR AB random OR TI exp treatment OR AB exp 

treatment) 

68 

a Use of MEDLINE InterTASC filter for Randomized Controlled Trials (Lefebvre et al., 2021). 
b Use of PsycInfo InterTASC filter for Randomized Controlled Trials (Eady et al., 2008). 
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2.2. Study selection 

Studies were first screened through reading of titles and abstracts. After the screening, 

full-texts of eligible articles were retrieved and read thoroughly before deciding to include 

or exclude. The authors of the studies were contacted to retrieve some full-texts. This 

process was performed independently by two reviewers. In case of disagreement, 

consensus did the resolution. 

2.3. Data collection 

Data from each study regarding study design, participants, methods, intervention, 

outcomes and main findings were collected through a spreadsheet form. The outcomes of 

interest are the various scales used to measure BPD symptomology (e.g. ZAN-BPD scale, 

CGI-BPD scale, OAS-M scale, …).  The main findings of each study consist of 

statistically significant results (p < 0.05) between-groups. Within-group differences were 

not assessed. This process was performed independently by two reviewers. In case of 

disagreement, consensus did the resolution. 

2.4. Assessing risk of bias 

Risk of bias of each study was performed according to the Cochrane Risk of Bias Tool 

(Higgins et al., 2019) using the software program RevMan. This Risk of Bias Tool 

assesses the following domains: random allocation sequence, allocation concealment, 

blinding of participants and personnel, blinding of outcome assessment, incomplete 

outcome data, selective reporting, conflicts of interest and other bias (Higgins et al., 

2019). This assessment was only done at the overall study level and did not account for 

the risk of bias for each specific outcome. This process was only done by the author. 

3. Results 

3.1. Study selection 

The search performed retrieved 1834 records (1294 without duplicates). After that, the 

selection of studies was carried out as described in Figure 1. In the end, nine RCTs 

(corresponding to ten articles) met the inclusion criteria and were eligible to be included 

in this review. 
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3.2. Characteristics of the included studies 

The included studies were all double-blinded RCTs in an outpatient setting and used an 

intention-to-treat analysis (ITT) to assess their outcomes. While the majority of studies 

used variable doses of antipsychotic, three used fixed doses (Black et al., 2014; Nickel et 

al., 2006; Zanarini et al., 2011). Two RCTs applied DBT in both groups (Linehan et al., 

2008; Soler et al., 2005), while another used nonspecific psychotherapy (Pascual et al., 

2008). Most of the included studies used a last observation carried forward (LOFC) 

analysis for the participants who dropped out (Black et al., 2014; Bogenschutz and George 

Nurnberg, 2004; Pascual et al., 2008; Schulz et al., 2008; Soler et al., 2005; Zanarini et 

al., 2011). It should be noted Nickel et al. (2006) reported in a different article the results 

of their outcomes 18 months after the experiment (Nickel et al., 2007).  
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Records identified through 

database searching 

(n = 1825) 

Additional records identified 

through other sources 

(n = 9) 

Records after duplicates removed 

(n = 1294) 

Records screened 

(n = 1294) 

Records excluded 

(n = 1270) 

Full-text articles assessed 

for eligibility 

(n = 24) 

Full-text articles 

excluded, with reasons 

(n = 14): 

Study does not have a 

placebo group (n = 7) 

Protocol for an ongoing 

clinical trial (n = 1) 

Not a clinical trial (n = 3) 

Could not retrieve full-

text article (n = 2) 

Population not eligible 

for inclusion (n = 1) 

 

Studies included in 

qualitative synthesis 

(n = 9) 

 

Reports of included 

studies (n = 10) 

Figure 1. PRISMA Flowchart for study selection (Moher et al., 2009). 
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Table 2 describes the main characteristics of each study. As it can be observed, most of 

their inclusion criteria required a diagnosis of BPD according to the DSM-IV criteria 

(American Psychiatric Association, 2000) and having at least a moderate severity of 

illness, except in these clinical trials: Zanarini et al. (2001), Bogenschutz et al. (2004) and 

Nickel et al. (2006). In general, the exclusion criteria applied did not vary much between 

RCTs. Patients were mostly excluded if they met diagnostic criteria for schizophrenia, 

schizoaffective disorder, other psychotic disorders or if they were actively suicidal. While 

two studies allowed patients to have some active comorbidities (e.g. major depression, 

substance use disorder) (Linehan et al., 2008; Nickel et al., 2006), most them excluded 

patients if they had an active psychiatric disorder other than BPD. Most comorbidities 

present (active or inactive) within the participants were depressive disorders, anxiety 

disorders, substance use disorders and eating disorders (Linehan et al., 2008; Nickel et 

al., 2006; Schulz et al., 2008; Zanarini et al., 2011). The only significant baseline 

differences found between the intervention and placebo groups were in Pascual et al. 

(2008) and Black et al. (2014). The first RCT encountered significant differences in 

Hamilton Depression Rating (HAM-D) scores between olanzapine and placebo groups at 

the beginning. However, they addressed this finding adequately by performing Analysis 

of Covariance (ANCOVA) (Pascual et al., 2008). The latter found baseline differences in 

Zanarini Rating Scale for BPD (ZAN-BPD), Over Aggression Scale Modified (OAS-M), 

Symptom-Checklist 90 Revised (SCL-90-R) and Sheehan Disability Scale scores. To 

account for these differences, a mixed-effects model was used (Black et al., 2014). 
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Table 2. Characteristics of included studies 

Studies Design Location 
Duration, 

weeks 

Drug used 

(mean dose) 

Nº of 

participants 

(drug/placebo) 

Population 
Mean age (SD), years Sex, % 

of 

Females 

Study 

completion, 

% of 

participants 

Outcomes 

Drug Placebo 

Zanarini et al., 

2001 

Double-

blinded RCT 
United States 24 

Olanzapine 

(5.33 mg/day) 
19/9 

Women with 

BPD 
27.6 (7.7) 25.8 (4.5) 100 32.1 

SCL-90 (Primary), HAM-D, 

DES, PANSS, GAF 

Bogenschutz 

et al., 2004 

Double-

blinded RCT 
United States 12 

Olanzapine (6.9 

mg/day) 
16/19 

People with 

BPD 
Total: 32.6 (10.3) 62.5 65.7 

CGI-BPD (Primary), CGI, 

HAM-D, HAM-A, OAS-M 

AIAQ 

Soler et. al., 

2005 

Double-

blinded RCT 
Spain 12 

Olanzapine 

(8.83 mg/day) 
30/30 

People with 

BPD and CGI 

score ≥4 

27.57 (6.3) 26.33 (5.4) 88.3 70 

HAM-D, HAM-A, CGI, 

Behavioral reports for self-

injury/suicide attempts, 

impulsiveness and 

emergency unit visits 

Nickel et al., 

2006 

Double-

blinded RCT 

Germany, 

Austria 
8c 

Aripiprazole 

(15 mg/day) 
26/26 

People with 

BPD 
22.1 (3.4) 21.2 (4.6) 82.7 90.4 

SCL-90-R (Primary), HAM-

D, HAM-A and State-Trait 

Anger Expression Inventory 

Linehan et al., 

2008 

Double-

blinded RCT 
United States 21 

Olanzapine 

(4.46 mg/day) 
12/12 

Women with 

BPD and OAS-

M score ≥6 

Total: 36.8 (9.0) 100 67 

OAS-M, HAM-D, 

Therapeutic Monitoring 

Records 

Pascual et al., 

2008 

Double-

blinded RCT 
Spain 12 

Ziprasidone 

(84.1 mg/day) 
30/30 

People with 

BPD and CGI 

score ≥4 

29.10 (5.96) 29.33 (6.33) 81.7 48.3 

CGI-BPD, HAM-D, HAM-

A, Barratt Impulsiveness 

Scale, Buss-Durkee 

Inventory 

Schulz et al., 

2008 

Double-

blinded RCT 
Multicentera 12 

Olanzapine 

(7.09 mg/day) 
155/159 

People with 

BPD and ZAN-

BPD score ≥9 

31.8 (9.5) 31.8 (9.6) 71.0 56.7 

ZAN-BPD (Primary), SCL-

90-R, OAS-M, MADRS, 

Sheehan Disabilty Scale 

Zanarini et al., 

2011 

Double-

blinded RCT 
Multicenterb 12 

Olanzapine (2.5 

mg/day, 5-10 

mg/day) 

150d/148d/153 

People with 

BPD and ZAN-

BPD score ≥9 

32.6 (11.2)d 

32.8 (10.0)d 
33.5 (11.3) 73.6 65.2 

ZAN-BPD (Primary), SCL-

90-R, OAS-M, MADRS, 

Sheehan Disabilty Scale 

Black et al., 

2014 

Double-

blinded RCT 
United States 8 

Quetiapine (150 

mg/day, 300 

mg/day) 

33e/33e/29 

People with 

BPD and ZAN-

BPD score ≥9 

28.2 (8.0)e 

30.2(8.1)e 
30.1 (8.8) 70.5 67 

ZAN-BPD, OAS-M, 

MADRS, GAF, SCL-90-R, 

Sheehan Disability Scale, 

Barratt Impulsiveness Scale 
a Belgium, France, Germany, Norway, Portugal, Spain, Sweden, United Kingdom and United States. 
b United States, Italy, Poland, Romania, Turkey, Chile, Peru, Argentina, and Venezuela. 
c Nickel et al. proceeded to assess the outcomes for 18 months after the experimental phase (Nickel et al., 2007). 
d Data relative to Olanzapine 2.5 mg/day and 5-10 mg/day, respectively. 
e Data relative to Quetiapine 150 mg/day and 300 mg/day, respectively. 

Abbreviations: RCT=Randomized Controlled Trial, SD=Standard Deviation, BPD=Borderline Personality Disorder, SCL-90=Symptom Checklist-90, SCL-90-R=SCL-90 Revised, GAF=Global Assesment of 

Functioning Scale, PANSS= Positive and Negative Syndrome Scale, DES=Dissociative Experiences Scale, CGI=Clinical Global Impressions Scale, CGI-BPD=CGI modified for BPD, OAS-M=Overt Agression Scale 

Modified, AIAQ=Anger, Irritability and Assault Questionnaire, MADRS= Montgomery-Âsberg Depression Rating Scale, ZAN-BPD=Zanarini Rating Scale for BPD. 



9 

 

3.3. Risk of bias in the included studies 

The risk of bias in each study was assessed and can be observed in Figure 2. According 

to the risk of bias graph presented in Figure 3, these studies have in general a low risk of 

bias due to blinding and selective reporting when it comes to outcomes reported in the 

study. However, eight out of nine studies had a high risk of conflict of interest (most 

researchers received grants or research support from pharmaceutical companies), which 

may have an influence on their findings. Furthermore, numerous studies provided 

insufficient data regarding allocation concealment. Moderate to high dropout rates in 

these trials are to be expected, so there is higher risk for attrition bias. 

 

Figure 2. Cochrane Risk of Bias Summary for the included studies (Higgins et al., 2019). 
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3.4. Review of the evidence 

The following sections will summarize the evidence currently available for each drug 

studied, mainly comparing its effect with placebo in terms of outcomes and adverse 

effects. The strengths and limitations of the studies will also be discussed. The appraisal 

of each study’s findings, strengths and limitations is presented in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cochrane Risk of Bias Graph for the included studies (Higgins et al., 2019). 
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Table 3. Assessment of included studies 

Studies Intervention 
Main resultsb 

(intervention v. placebo)* 
Strengths Limitations 

Zanarini et 

al., 2001 
Olanzapine 

• Lower SCL-90 Interpersonal Sensitivity, Depression, Anxiety and 

Anger/Hostility scores. 

Long duration. 

Low dosage. 

Small sample. 

Exclusion of men. 

High dropout rate. 

Bogenschutz 

et al., 2004 
Olanzapine 

• Lower total CGI-BPD score. 

• Lower Inappropriate Anger (Item-Level) CGI-BPD score. 

• Lower HAM-D score (week 8). 

Low dosage. Small sample. 

Soler et. al., 

2005 
Olanzapinea 

• Lower HAM-D and HAM-A scores. 

• Decrease in the frequency of impulsive/aggressive behavior. 
Use of DBT. 

Excludes people 

with active 

comorbid disorders. 

Possible drug-drug 

interaction. 

Nickel et al., 

2006 
Aripiprazole 

• Greater rate of improvement in SCL-90-R scores (except 

somatization). 

• Lower HAM-D and HAM-A scores. 

• Lower scores on all scales of the State-Trait Anger Expression 

Inventory. 

• Long-term improvement in SCL-90-R scores (18 months)c. 

Use of a well-

tolerated drug. 

Low dropout 

rate. 

Small sample. 

Short duration. 

Linehan et al., 

2008 
Olanzapinea 

• Quicker improvement on OAS-M Irritability scores (week 7). 

• Physical aggression scores reduced more quickly (first 3 months) 

Use of DBT. 

Use of a RRM. 

Exclusion of men. 

Small sample. 

Pascual et al., 

2008 
Ziprasidone 

• No significant differences were found in any of the evaluated 

outcomes. 

Use of 

psychotherapy. 

High dropout rate. 

Possible drug-drug 

interaction. 

Schulz et al., 

2008 
Olanzapine 

• Lower total ZAN-BPD score (weeks 6 and 8). 

• Shorter time to reach 50% reduction in total ZAN-BPD score. 

• Lower Anger ZAN-BPD score. 

• Higher suicidal/self-mutilating behavior ZAN-BPD scores. 

• Improvements on OAS-M Irritability and SCL-90-R Hostility 

scores. 

Big sample. 

Multicentered 

study. 

No blinding to dose 

change. 

Insufficient titration 

of dose. 

Excludes people 

with active 

comorbid disorders. 

Zanarini et 

al., 2011 
Olanzapine 

• Lower total ZAN-BPD score (weeks 2, 4, 6, 8 and 10) – 5-10 mg. 

• Shorter time to reach 50% reduction in total ZAN-BPD score – 5-

10 mg. 

• Lower scores on the anger, affective instability, paranoid ideation 

or dissociation and suicidal/self-mutilating behavior items of 

ZAN-BPD – 2,5 mg (self-mutilation item) and 5-10 mg. 

• Lower OAS-M irritability and suicidality – 2,5 mg and 5-10 mg. 

Big sample. 

Multicentered 

study. 

Excludes people 

with active 

comorbid disorders. 

Black et al., 

2014 
Quetiapine 

• Improvement in ZAN-BPD total score – 150 mg. 

• Shorter time to reach 50% reduction in total ZAN-BPD score – 

150 mg and 300 mg. 

• Lower OAS-M score – 150 mg and 300 mg. 

Blinding to 

dose change. 

Low dosage. 

Short duration. 

High dropout rate. 

Excludes people 

with active 

comorbid disorders. 

* p<0.05. The between-group results presented have reached statistical significance. 
a Olanzapine+DBT v. Placebo+DBT.  
b These are the findings taken at endpoint, unless otherwise specified. 
c Results reported in a different article (Nickel et al., 2007). 

Abbreviations: SCL-90=Symptom Checklist-90, SCL-90-R= SCL-90 Revised, CGI=Clinical Global Impressions Scale, CGI-BPD=CGI modified for BPD, 

OAS-M=Overt Agression Scale Modified, ZAN-BPD=Zanarini Rating Scale for BPD, DBT=Dialectical Behavior Therapy, RRM= Random Regression 

Model, HAM-A=Hamilton Anxiety Rating Scale, HAM-D=Hamilton Depression Rating Scale. 
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3.4.1. Olanzapine v. Placebo 

Olanzapine is the most well studied SGA for BPD. According to the findings in Table 3, 

it is apparent it is more efficacious against overall BPD symptoms than placebo through 

lower SCL-90, CGI-BPD and ZAN-BPD scores at a relatively low dose (Bogenschutz 

and George Nurnberg, 2004; Schulz et al., 2008; Zanarini and Frankenburg, 2001; 

Zanarini et al., 2011). When evaluating for specific symptoms, olanzapine appears to have 

a better effect than placebo on impulsiveness, irritability, depression and anxiety 

(Bogenschutz and George Nurnberg, 2004; Linehan et al., 2008; Schulz et al., 2008; Soler 

et al., 2005; Zanarini and Frankenburg, 2001; Zanarini et al., 2011). 

The two studies with the biggest samples have not been able to find significant differences 

between ZAN-BPD scores at endpoint. However, they did find that olanzapine had a 

quicker effect than placebo when evaluating for time-to-treatment response (Schulz et al., 

2008; Zanarini et al., 2011). Zanarini et al. (2011) managed to evaluate two groups with 

olanzapine on different doses: one group with 2.5 mg and another with 5-10 mg. This 

study has shown greater results with 5-10 mg of olanzapine than with 2.5 mg (Zanarini et 

al., 2011). This multicenter RCT also managed to lower patient dropout by contacting the 

subjects via telephone (Zanarini et al., 2011). In contrast, Schulz et al. (2008) found a 

contradictory result with Zanarini et al. (2011), suicidal behavior and self-injury scores 

were significantly worse on olanzapine than with placebo (Schulz et al., 2008). This 

finding is congruent with other studies that found a higher nonsignificant reduction of 

these behaviors in the placebo condition (Linehan et al., 2008; Soler et al., 2005). Linehan 

et al. (2008) proposes that these findings might be explained by the hypothesis that both 

aggressiveness and self-injury serve the function to regulate irritability, and as one goes 

down, the other has a slower reduction (Linehan et al., 2008). While this is something 

important to consider in future studies, the small samples (Linehan et al., 2008; Soler et 

al., 2005), high dropout rate and insufficient titration of dose (Schulz et al., 2008) do not 

give much confidence about their findings and should therefore be interpreted with 

caution. 

There are two clinical trials that studied the effect of olanzapine with DBT in both groups: 

Soler et al. (2005) and Linehan et al. (2008). Since DBT is one of the recommended 

psychotherapeutic options for BPD (National Collaborating Centre for Mental Health, 

2009; Oud et al., 2018), these findings are interesting in indicating that olanzapine might 
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be beneficial in reducing impulsiveness and aggressive behavior and therefore potentiate 

psychotherapeutic approaches. Furthermore, use of DBT has shown to be an effective 

strategy to lower dropout rates (Linehan et al., 2008; Soler et al., 2005). 

Even though olanzapine is effective, it also has some relevant side effects when compared 

with placebo. Overall, the most common adverse effect found was weight gain 

(Bogenschutz and George Nurnberg, 2004; Linehan et al., 2008; Schulz et al., 2008; Soler 

et al., 2005; Zanarini and Frankenburg, 2001; Zanarini et al., 2011), followed by sedation 

(Linehan et al., 2008; Schulz et al., 2008; Zanarini et al., 2011), higher cholesterol levels 

(Schulz et al., 2008; Soler et al., 2005; Zanarini et al., 2011) and higher prolactin levels 

(Schulz et al., 2008; Zanarini et al., 2011). 

3.4.2. Aripiprazole v. Placebo  

Nickel et al. decided to study aripiprazole in BPD using a fixed-dose (15 mg) for 8 weeks, 

and then evaluated their patients after the experiment for 18 months (Nickel et al., 2007; 

Nickel et al., 2006). As it is described in Table 3, aripiprazole is more effective than 

placebo regarding overall self-reported BPD symptoms and lowers aggressiveness, 

depression and anxiety at 8 weeks (Nickel et al., 2006). At 18 months, aripiprazole 

showed a significant reduction when compared with placebo in the SCL-90-R scores, 

however, these findings should be interpreted with caution, since the blind was broken 

when the experiment ended (at 8 weeks) (Nickel et al., 2007). 

There were no significant extrapyramidal symptoms or weight gain found in those studies 

comparatively with placebo (Nickel et al., 2007; Nickel et al., 2006). 

3.4.3. Ziprasidone v. Placebo 

The effects of ziprasidone in BPD were assessed by Pascual et al. Unfortunately, no 

significant differences between this drug and placebo were found in any of the evaluated 

outcomes (Pascual et al., 2008). This lack of significance in results might have been due 

to their high dropout rate, even though they implemented nonspecific psychotherapy to 

prevent that (Pascual et al., 2008). 

The main adverse effects present with ziprasidone were sedation and dizziness (Pascual 

et al., 2008). 
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3.4.4. Quetiapine v. Placebo 

Quetiapine is studied in the most recent RCT included in this review. In this clinical trial 

by Black et. al (2014), there were two groups with quetiapine – one with a 150 mg and 

one with 300 mg (Black et al., 2014). This study shows that quetiapine, much like the 

others, is effective in reducing BPD severity quicker than placebo and it also reduces 

aggressiveness (Black et al., 2014). Surprisingly, according to Table 3, administering 150 

mg of quetiapine is associated with better outcomes than taking 300 mg (Black et al., 

2014). This finding might suggest that a low dose is more optimal than a moderate one, 

but it is too soon to reach that conclusion with one study with such a short duration.  The 

authors unexpectedly did not find significant differences on levels of depression and 

impulsivity between quetiapine and placebo. 

Both doses of quetiapine were associated with higher weight gain (Black et al., 2014). 

4. Discussion 

4.1. Summary and appraisal of available evidence 

This review set out to update and qualitatively assess the evidence regarding use of SGAs 

in BPD patients. These findings corroborate those of Lieb et al. (2010). In general, the 

results favor using SGAs in BPD, especially when aggressive and impulsive symptoms 

are present. Additionally, quetiapine appears to be another option to use for BPD, 

although further studies are needed. However, between their review in 2010 and this one, 

only one new RCT who met the inclusion criteria was reported (Black et al., 2014). Lieb 

et al. (2010) stated in their review that these RCTs did not include inpatients and were too 

strict on their exclusion criteria on the terms that patients with active comorbidities 

including mood and anxiety disorders were excluded (Lieb et al., 2010).  Therefore, 

extrapolating these results to those patients is inadequate. This review, by analyzing the 

quality of the included studies, has found it would certainly be important to include 

inpatients, and people with other mental disorders since comorbidities are very frequent 

in BPD.  Furthermore, it would also be interesting to find out the effects of SGAs in 

acutely suicidal patients, which were also excluded in these studies (Lieb et al., 2010). 

These SGAs have proven to have mild to moderate adverse effects, with olanzapine 

having the most side effects and aripiprazole having the least. However, none of these 

studies reported extrapyramidal symptoms or movement disorders, which puts SGAs at 
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an advantage against typical antipsychotics (Lieb et al., 2010). However, something 

important to account for and investigate further is the contradictory effects of Olanzapine 

on suicidality and self-injurious behavior (Linehan et al., 2008; Schulz et al., 2008; 

Zanarini et al., 2011).  

It appears the outcomes evaluated by these studies are becoming more and more 

standardized, as the latest three included clinical trials (Black et al., 2014; Schulz et al., 

2008; Zanarini et al., 2011). However, it would also be important for future studies to add 

and evaluate more objective measures (e.g. emergency unit visits, suicide attempts) and 

compare those with placebo.  

Overall, these RCTs suffered from moderate to high dropout rates, which can potentiate 

attrition bias. Specialized psychotherapy (DBT) and calling the patients for additional 

checkups have been used to lower patient dropout with some success (Linehan et al., 

2008; Soler et al., 2005; Zanarini et al., 2011). Further research should strive to implement 

measures like these to have longer follow-ups without high dropout rates and assess the 

long-term effects of SGAs. 

Using psychotherapeutic approaches like DBT in both groups is something that should 

be done in the future, since it is of the upmost importance to evaluate the combination of 

pharmacotherapy with psychotherapy to obtain the best treatment possible. Ideally, future 

research should compare various SGAs in a multicenter study, while applying DBT or 

other specific psychotherapies in all groups. 

4.2. Limitations of this review 

This review had several limitations. Firstly, this review doesn’t include a meta-analysis 

due to the highly heterogeneous data presented in each study. Another limitation is that 

the main findings were only qualitatively assessed by being statistically significant 

between groups and it did not take effect sizes into account. 

4.3. Conclusions 

In conclusion, SGAs can be beneficial for BPD patients and even serve as a co-treatment 

with psychotherapy. However, further research is needed to compare between different 

SGAs and establish the evidence necessary for recommendation. 
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Supplementary file 1 

Characteristics of included studies 

Zanarini 2001 

Risk of bias table 

 

 

  

 

 

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence generation 

(selection bias) 

Low risk "Tablets were supplied in numbered bottles containing drug 

or placebo as determined by a random number sequence." 

(p. 850) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Low risk "Both subjects and clinicians were blinded to olanzapine/placebo 

assignment. The blind was broken after the acquisition of all 

endpoint data for all subjects." (p. 850) 

Blinding of outcome 

assessment (detection bias) 

Low risk "Both subjects and clinicians were blinded to olanzapine/placebo 

assignment. The blind was broken after the acquisition of all 

endpoint data for all subjects." (p. 850) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "89.5% (17/19) and 88.9% (8/9) of the olanzapine treated and 

placebo-treated subjects remained in the study through week 4, 

63.2% (12/19) and 66.7% (6/9) remained for the first 12 weeks, and 

42.1% (8/19) and 44.4% (4/9) remained through week 20. 

However, a substantially but 

not significantly higher percentage of olanzapine-treated subjects 

than placebo-treated subjects (42.1% [N = 8] vs. 11.1% [N = 1]) 

remained in the study all 24 weeks (Fisher exact test = 0.195)." (p. 

851) Even though there were not statistically significant differences 

between the two groups in terms of loss of follow-up, the study's 

small sample size raises some doubts. 

Selective reporting (reporting 

bias) 

High risk "Due to the small number of subjects, 

results pertaining to secondary outcome measures will 

not be reported." (p. 851) 

Conflicts of interest High risk Possible conflict of interest: "Supported, in part, by a grant from 

Eli Lilly." (p. 849) 

Other bias Low risk No other sources of bias found. 



 

 

Bogenschutz 2004 

Risk of bias table 
 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk "Patients were randomly assigned in equal numbers to 12 weeks 

of double-blind treatment with olanzapine (dose range, 2.5 20 

mg) or placebo." (p. 105) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk "Patients were randomly assigned in equal numbers to 12 weeks 

of double-blind treatment with olanzapine (dose range, 2.5 20 

mg) or placebo." (p. 105) 

Blinding of outcome 

assessment (detection bias) 

Unclear risk "Patients were randomly assigned in equal numbers to 12 weeks 

of double-blind treatment with olanzapine (dose range, 2.5 20 

mg) or placebo." (p. 105) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "Thirty-five patients completed at least 2 weeks of treatment and at 

least 1 postbaseline assessment and hence were included in the 

endpoint analysis. Twenty-three patients completed the full 12 

weeks of the trial. There were no hospitalizations, suicide attempts, 

or other serious adverse events in either group. Dropouts by 

timepoint are summarized in Figure 1. Reasons for early 

termination were as follows: lost to follow-up, 2 (10%) in the 

olanzapine group and 5 (25%) in the placebo group; lack of 

efficacy, 2 (10%) in each group; weight gain, 2 (10%) in the 

olanzapine group; sedation, 2 (10%) in the olanzapine group; and 

patient violation of protocol, 2 (10%) in the olanzapine group." (p. 

106) 

Selective reporting (reporting 

bias) 

Unclear risk 
 

Insufficient data. 

Conflicts of interest High risk "Supported by a grant from Eli Lilly and Co., Indianapolis, 

Ind." (p. 104) 

Other bias Low risk No other sources of bias found. 

 

 

  

 

 

 

 



 

 

Soler 2005 

Risk of bias table 
 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk "They were then randomly assigned to receive dialectical 

behavior therapy plus either olanzapine or placebo on a 1:1 ratio." 

(p. 1222) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk "We carried out a singlecenter, 

randomized, double-blind, placebo-controlled 

study to compare the efficacy and safety of dialectical 

behavior 

therapy plus olanzapine or placebo in patients with 

borderline personality disorder." (p. 1222) 

Blinding of outcome 

assessment (detection bias) 

Unclear risk "We carried out a singlecenter, 

randomized, double-blind, placebo-controlled 

study to compare the efficacy and safety of dialectical 

behavior 

therapy plus olanzapine or placebo in patients with 

borderline personality disorder." (p. 1222) 

Incomplete outcome data 

(attrition bias) 

Low risk "Neither dialectical behavior therapy intervention time nor dropout 

rates differed significantly between the two groups (eight of the 30 

patients who received olanzapine versus 10 of the 30 who received 

placebo dropped out before the end of the study) (Table 1)." (p. 

1223) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assessed. 

Conflicts of interest High risk "Supported by grants from the Fondo de Investigación Sanitaria 

(Ministry of Health, Spain) and from Eli Lilly and Co. Madrid." (p. 

1222) 

Other bias Unclear risk "Patients could continue treatment with benzodiazepines, anti-

depressants, and mood stabilizers, but doses could not be modified." 

(p. 1222) Possible drug-drug interaction. 

 

  

 

 

 

 



 

 

Nickel 2006 

Risk of bias table 
 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk "The random assignment was carried out confidentially by the 

clinic administration..." (p. 835) "Tablets were supplied in 

numbered boxes." (p. 835) 

Allocation concealment 

(selection bias) 

Unclear risk "The random assignment was carried out confidentially by the 

clinic administration..." (p. 835) "Tablets were supplied in 

numbered boxes." (p. 835) 

Blinding of participants and 

personnel (performance bias) 

Low risk "Both the subjects and the clinicians were blinded regarding the 

assignment of aripiprazole or placebo." (p. 835) 

Blinding of outcome 

assessment (detection bias) 

Low risk "Both the subjects and the clinicians were blinded regarding the 

assignment of aripiprazole or placebo." (p. 835) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "Five subjects who missed more than two weekly evaluations 

dropped out." (p. 835) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assessed. 

Conflicts of interest Low risk "The study was conducted independent of any institutional 

influence and was not funded." (p. 835) 

Other bias Low risk No other sources of bias found. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Schulz 2008 

Risk of bias table 

  

 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Low risk "All participants, study site personnel and investigators were 

masked to randomisation codes." (p. 485) 

Allocation concealment 

(selection bias) 

Low risk "All participants, study site personnel and investigators were 

masked to randomisation codes." (p. 485) 

Blinding of participants and 

personnel (performance bias) 

Low risk "The study consisted of a 2 14 day screening period followed by a 

12-week double-blind acute treatment period." "All participants, 

study site personnel and investigators were masked to randomisation 

codes." (p. 485) 

Blinding of outcome 

assessment (detection bias) 

Low risk "The study consisted of a 2 14 day screening period followed by a 

12-week double-blind acute treatment period." "All participants, 

study site personnel and investigators were masked to randomisation 

codes." (p. 485) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "Rates of discontinuation from the 12-week acute phase were 48.4% 

(75/ 155) for the olanzapine group and 38.4% (61/159) for the 

placebo group, which were not statistically significantly different. 

Of those who discontinued, 11.0% (17/155) of people in the 

olanzapine group and 11.3% (18/159) in the placebo group 

discontinued due to an adverse event, while 16.1% (25/155) in the 

olanzapine group and 9.4% (15/159) in the placebo group 

discontinued due to participant decision. The mean times to 

discontinuation were 

64.5 days (s.d.=35.6) for olanzapine and 67 days (s.d.=28.7) for 

placebo. Rates of discontinuation from the study by visit varied 

from 0 12%, with the highest rates occurring at the 4- and 6-week 

time points in both the olanzapine (12% and 10.4%) and placebo 

(10.3% and 9.4%) treatment groups." (p. 487-488) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assessed. 

Conflicts of interest High risk "This study was sponsored by Eli Lilly. S.C.S. has received 

honorarium from Eli Lilly, AstraZeneca and Bristol-Meyers 

Squibb; grant fees from Eli Lilly, AstraZeneca, Abbott, MIND 

Institute and the NIMH; and consultation fees from Eli Lilly, 

AstraZeneca and Vanda. H.C.D., Q.T., Y.T., D.L. and S.C. are 

employed by Lilly Research Laboratories." (p. 485) 

Other bias Low risk No other sources of bias found. 



 

 

Pascual 2008 

Risk of bias table 

 

 

 

 

 

 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Low risk "Patients were then randomly assigned to ziprasidone or placebo 

(1:1 ratio). Randomization was performed by blocks of 4 generated 

using the SPSS software package (SPSS Inc., Chicago, Ill.)." (p. 2) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk "This was a single-center, randomized, double-blind, 

placebo-controlled clinical trial consisting of 2 phases  " (p. 1) 

Blinding of outcome 

assessment (detection bias) 

Unclear risk "This was a single-center, randomized, double-blind, 

placebo-controlled clinical trial consisting of 2 phases  " (p. 1) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "No significant differences were detected between the 2 groups in 

dropout rates; 56.7% (17/30) in the ziprasidone group and 46.7% 

(14/30) in the placebo group did not complete the study. The reasons 

for withdrawal in the ziprasidone group were need of psychiatric 

hospitalization (N 

= 4), adverse events/patient decision (N = 9), clinician 

decision/insufficient treatment effect (N = 3),and other reasons (N = 

1). In the placebo group, the reasons for withdrawal were need of 

psychiatric hospitalization (N = 3), patient decision (N = 4), and 

clinician decision/lack of efficacy (N = 7)." (p. 4) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assessed. 

Conflicts of interest High risk "This study was supported by grants from the Fondo de 

Investigación Sanitaria (Ministry of Health, Spain), the 

REM-TAP Network, and Pfizer, Madrid, Spain." (p. 1) 

Other bias Unclear risk "Patients were allowed to continue treatment with benzodiazepines, 

antidepressants, and mood stabilizers if they had been initiated 

prior to inclusion, but doses could not be modified during the 

study." (p. 2) 



 

 

Linehan 2008 
 

Risk of bias table 
 

  

 

 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Low risk "Each tablet contained either 5 mg of olanzapine or matching inert 

placebo as determined by a random number sequence." (p. 1000) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Low risk "Patients, psycho therapists, pharmacotherapist, and assessment 

interview ers were kept naive to medication assignment. At the 

end of the study, the pharmacotherapist and interviewers were 

unable to guess group assignment above chance ..." (p. 1000) 

Blinding of outcome 

assessment (detection bias) 

Low risk "Patients, psycho therapists, pharmacotherapist, and assessment 

interview ers were kept naive to medication assignment. At the 

end of the study, the pharmacotherapist and interviewers were 

unable to guess group assignment above chance ..." (p. 1000) 

Incomplete outcome data 

(attrition bias) 

Low risk "Eight patients (33%: 4 olanzapine, 4 placebo) dropped out of DBT 

and consequently were not continued on medication. 

Five of those (21% of total) also dropped out of the assessment 

sequence before the final assessment; 4 (17%) missed the time-2 

and time-3 assessments and 1 missed only the time-3 assessment. 

One patient, assigned to the olanzapine condition, dropped out due 

to pregnancy (at week 10). In addition, 1 patient assigned to the 

olanzapine condition was removed from the study at week 7 due to 

psychotic symptoms (she was not counted as a dropout). 

Although she was subsequently treated effectively with a 

higher dose of olanzapine, no further assessments were 

conducted. There was no statistically significant between-

condition difference in dropout rate." (p. 1001) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assesed. 

Conflicts of interest High risk "This research was supported by a grant from Eli Lilly and Co,  

" (p. 999) 

Other bias Low risk No other sources of bias found. 



 

 

Zanarini 2011 
 

Risk of bias table 

 

 

 

 

 

 

Bias 
Authors' 

judgement 

 

Support for judgement 

Random sequence generation 

(selection bias) 

Low risk "Patients who met enrollment criteria at visit 2 were randomly 

assigned in a 1:1:1 ratio, stratified by study center, to receive 

treatment with olanzapine 2.5 mg/d, olanzapine 5 10 mg/d, or 

placebo. All patients, study site personnel, and investigators were 

blinded to randomization codes." (p. 1354) 

Allocation concealment 

(selection bias) 

Low risk "Patients who met enrollment criteria at visit 2 were randomly 

assigned in a 1:1:1 ratio, stratified by study center, to receive 

treatment with olanzapine 2.5 mg/d, olanzapine 5 10 mg/d, or 

placebo. All patients, study site personnel, and investigators were 

blinded to randomization codes." (p. 1354) 

Blinding of participants and 

personnel (performance bias) 

Low risk "Patients who met enrollment criteria at visit 2 were randomly 

assigned in a 1:1:1 ratio, stratified by study center, to receive 

treatment with olanzapine 2.5 mg/d, olanzapine 5 10 mg/d, or 

placebo. All patients, study site personnel, and investigators were 

blinded to randomization codes." (p. 1354) 

Blinding of outcome 

assessment (detection bias) 

Low risk "Patients who met enrollment criteria at visit 2 were randomly 

assigned in a 1:1:1 ratio, stratified by study center, to receive 

treatment with olanzapine 2.5 mg/d, olanzapine 5 10 mg/d, or 

placebo. All patients, study site personnel, and investigators were 

blinded to randomization codes." (p. 1354) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "Over 60% of the subjects in each study group completed the trial 

(Figure 1). Overall, no statistically significant 

between-group differences were observed with regard to 

patient disposition." (p. 1355) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assesed. 

Conflicts of interest High risk "Dr Zanarini has received grant/research support from Eli Lilly. 

Dr Schulz has been a consultant for Eli Lilly and has received 

grant/research support from Eli Lilly and AstraZeneca." (p. 

1361) 

Other bias Low risk No other sources of bias found. 



 

 

Black 2014 

Risk of bias table 

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk "Participants who met enrollment criteria at both visits 1 and 2 

were randomly assigned to receive treatment with 150 mg/day of 

extended-release quetiapine, 300 mg/day of extended-release 

quetiapine, or placebo. Participants, site personnel, and 

investigators were blind to treatment group assignment." (p. 1175) 

Allocation concealment 

(selection bias) 

Unclear risk 
 

Insufficient data. 

Blinding of participants and 

personnel (performance bias) 

Low risk "Participants who met enrollment criteria at both visits 1 and 2 

were randomly assigned to receive treatment with 150 mg/day of 

extended-release quetiapine, 300 mg/day of extended-release 

quetiapine, or placebo. Participants, site personnel, and 

investigators were blind to treatment group assignment." (p. 1175) 

Blinding of outcome 

assessment (detection bias) 

Low risk "Participants who met enrollment criteria at both visits 1 and 2 

were randomly assigned to receive treatment with 150 mg/day of 

extended-release quetiapine, 300 mg/day of extended-release 

quetiapine, or placebo. Participants, site personnel, and 

investigators were blind to treatment group assignment." (p. 1175) 

Incomplete outcome data 

(attrition bias) 

Unclear risk "Of all participants assigned to a treatment group, 64 (67%) 

completed the study, 23 of them in the placebo group, 22 in the 

low-dosage quetiapine group, and 19 in the moderate dosage 

quetiapine group. Eight participants dropped out before a 

postbaseline assessment. Risk of discontinuation was higher among 

participants who received quetiapine, but the differences from 

placebo were not significant for either dosage group. Illness 

severity (measured by the Zanarini scale total score as a time-

varying predictor) was not associated with discontinuation. Risk of 

discontinuation increased with severity of any adverse event 

(hazard ratio=1.74, p=0.018). Sedation was predictive of 

discontinuation (hazard ratio=1.77, p=0.025)." (p. 1176) 

Selective reporting (reporting 

bias) 

Low risk The authors present the results of all of the outcomes they 

assesed. 

Conflicts of interest High risk "Supported by a grant from AstraZeneca to Dr. Schulz, with 

subcontracts to Drs. Black and Zanarini." (p. 1181) 

Other bias Low risk No other sources of bias found. 
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Section/topic  # Checklist item  Reported on page and paragraph/ table #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both. - MANDATÓRIO p. 1 See Title 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; 
data sources; study eligibility criteria, participants, and interventions; study appraisal 
and synthesis methods; results; limitations; conclusions and implications of key 
findings; systematic review registration number. – SEGUIR RECOMENDAÇÕES 
DA REVISTA 

p. 1 See Abstract 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known. – 
MANDATÓRIO 

O rationale corresponde à justificação da importância da revisão sistemática 

p. 3 “A previous systematic review of 
Randomized Controlled Trials (RCTs) made by 
Lieb et al. (2010) showed that both olanzapine 
and aripiprazole reduced the core symptoms of 
BPD when compared with placebo, most notably 
impulsivity, psychotic symptoms and 
interpersonal hardships (Lieb et al., 2010). 
However, the evidence was not robust, and they 
recommended further research (Lieb et al., 
2010). Since more than ten years have passed, 
new findings may be available for review. It is 
important to assess the efficacy of SGAs 
because pharmacotherapy should be targeted 
for specific symptoms of BPD, and to avoid 
polypharmacy, there is a need to produce high 
quality evidence-based decisions in treating 
these patients (Lieb et al., 2010).” 

Objectives  4 Provide an explicit statement of questions being addressed with reference to 
participants, interventions, comparisons, outcomes, and study design (PICOS). - 
MANDATÓRIO 

p. 3 “The aim of this systematic review is to 
update on the state of the art regarding the 
effects of SGAs in people with BPD through a 
qualitative assessment of RCTs.” 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web 
address), and, if available, provide registration information including registration 
number. – FACULTATIVO 

Non applicable 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report 

characteristics (e.g., years considered, language, publication status) used as 

p. 3 “For this systematic review, RCTs studying 
atypical antipsychotics in patients with 
diagnosed BPD were included up to March 3rd, 
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criteria for eligibility, giving rationale. – MANDATÓRIO 

É altamente recomendado, de acordo com as boas práticas da Cochrane, que 
não sejam aplicados critérios de exclusão baseados na língua e/ou data de 
publicação dos estudos. 

2021. Inclusion criteria are as follows: being a 
RCT, having an intervention group consisting of 
an atypical antipsychotic and having patients 
with BPD. Studies were excluded if they had no 
placebo group as comparison. There were no 
language or data restrictions applied.” 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact 
with study authors to identify additional studies) in the search and date last 
searched. – MANDATÓRIO 

Em consonância com as boas práticas da Cochrane, é mandatório que se 
verifique pesquisa em pelo menos duas bases de pesquisa bibliográfica 
(idealmente, deverão ser pesquisadas duas bases generalistas e uma 
específica da área). No caso de revisões sistemáticas de estudos 
experimentais/ensaios clínicos aleatorizados, é altamente recomendado que 
uma das bases pesquisadas corresponda à CENTRAL ou a bases de ensaios 
clínicos como a ClinicalTrials.gov. 

Estudos de revisão da literatura em que a pesquisa decorra numa única base 
de dados não serão classificados como revisões sistemáticas. 

p. 3 “A search was performed in the following 
electronic databases: MEDLINE, SCOPUS, ISI 
Web of Knowledge and PsycInfo. The search 
query included the keywords “borderline 
personality disorder”, “Antipsychotic Agents”, 
“Aripiprazole”, “Olanzapine”, “Quetiapine”, 
“controlled trial”, “RCT” and “placebo”. In order 
to obtain an evidence-based search strategy to 
find clinical trials, two InterTASC filters for RCTs 
were used in MEDLINE and PsycINFO (Eady et 
al., 2008; Lefebvre et al., 2021). Table 1 
presents the search strategy in more detail. 
Additionally, some references were retrieved 
from the last review made by Lieb et. al (2010).” 

See Table 1 

Search  8 Present full electronic search strategy for at least one database, including any limits 
used, such that it could be repeated. – MANDATÓRIO 

A query de pesquisa deve ser obrigatoriamente disponibilizada. A utilização 
de filtros de pesquisa da InterTASC é altamente recomendada 
(https://sites.google.com/a/york.ac.uk/issg-search-filters-resource/home) 

See Table 1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in 

systematic review, and, if applicable, included in the meta-analysis). – 

MANDATÓRIO 

As fases de selecção dos estudos primários devem ser descritas. Em 
consonância com as boas práticas da Cochrane, é mandatório que o 
processo de selecção envolva duas fases (fase de rastreio, em que os 
registos são seleccionados por título e abstract, e fase de inclusão, na qual 
se procede à leitura integral dos full texts). Em cada uma destas fases, o 
processo de selecção deve mandatoriamente envolver dois investigadores 
actuando de forma independente. 

p. 5 “Studies were first screened through 
reading of titles and abstracts. After the 
screening, full-texts of eligible articles were 
retrieved and read thoroughly before deciding to 
include or exclude. The authors of the studies 
were contacted to retrieve some full-texts. This 
process was performed independently by two 
reviewers. In case of disagreement, consensus 
did the resolution.” 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, 
in duplicate) and any processes for obtaining and confirming data from 
investigators. – MANDATÓRIO 

Trata-se de descrever de que forma se procedeu à extracção de dados dos 
estudos primários. Em consonância com as boas práticas da Cochrane, tal 

p. 5 “Data from each study regarding study 
design, participants, methods, intervention, 
outcomes and main findings were collected 
through a spreadsheet form. The outcomes of 
interest are the various scales used to measure 
BPD symptomology (e.g. ZAN-BPD scale, CGI-
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processo deverá envolver dois investigadores de forma independente. BPD scale, OAS-M scale, …).  The main 
findings of each study consist of statistically 
significant results (p < 0.05) between-groups. 
Within-group differences were not assessed. 
This process was performed independently by 
two reviewers. In case of disagreement, 
consensus did the resolution.” 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding 
sources) and any assumptions and simplifications made. – MANDATÓRIO 

Trata-se de descrever as variáveis para as quais foi obtida informação. 

p. 5 “Data from each study regarding study 
design, participants, methods, intervention, 
outcomes and main findings were collected 
through a spreadsheet form. The outcomes of 
interest are the various scales used to measure 
BPD symptomology (e.g. ZAN-BPD scale, CGI-
BPD scale, OAS-M scale, …).  The main 
findings of each study consist of statistically 
significant results (p < 0.05) between-groups. 
Within-group differences were not assessed. 
This process was performed independently by 
two reviewers. In case of disagreement, 
consensus did the resolution.” 

Risk of bias in individual 
studies / Risk of bias across 
studies 

12/ 

15 

Describe methods used for assessing risk of bias of individual studies (including 
specification of whether this was done at the study or outcome level), and how this 
information is to be used in any data synthesis. – MANDATÓRIO 

Em todas as revisões sistemáticas, deverá existir um processo de avaliação 
da qualidade dos estudos primários. No caso de revisões sistemáticas de 
estudos experimentais/ensaios clínicos aleatorizados, a aplicação dos 
critérios de risco de viés (Risk of Bias) da Cochrane é altamente 
recomendada. No caso de revisões sistemáticas de estudos observacionais, 
poderão ser seguidos os critérios ROBINS ou os critérios dos National 
Institutes of Health (https://www.nhlbi.nih.gov/health-topics/study-quality-
assessment-tools). 

p. 5 “Risk of bias of each study was performed 
according to the Cochrane Risk of Bias Tool 
(Higgins et al., 2019) using the software 
program RevMan. This Risk of Bias Tool 
assesses the following domains: random 
allocation sequence, allocation concealment, 
blinding of participants and personnel, blinding 
of outcome assessment, incomplete outcome 
data, selective reporting, conflicts of interest and 
other bias (Higgins et al., 2019). This 
assessment was only done at the overall study 
level and did not account for the risk of bias for 
each specific outcome. This process was only 
done by the author.” 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means). – 
FACULTATIVO. APENAS NECESSÁRIO SE FOR FEITA META-ANÁLISE 

Non applicable. Not a meta-analysis. 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, 

including measures of consistency (e.g., I2) for each meta-analysis. – 

FACULTATIVO. APENAS NECESSÁRIO SE FOR FEITA META-ANÁLISE 

Non applicable. Not a meta-analysis. 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, 

meta-regression), if done, indicating which were pre-specified. – FACULTATIVO. 

APLICÁVEL APENAS SE FOR FEITA META-ANÁLISE 

Non applicable. Not a meta-analysis. 
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RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the 
review, with reasons for exclusions at each stage, ideally with a flow diagram. – 
MANDATÓRIO 

p.6 “The included studies were all double-
blinded RCTs in an outpatient setting and used 
an intention-to-treat analysis (ITT) to assess 
their outcomes. While the majority of studies 
used variable doses of antipsychotic, three used 
fixed doses (Black et al., 2014; Nickel et al., 
2006; Zanarini et al., 2011). Two RCTs applied 
DBT in both groups (Linehan et al., 2008; Soler 
et al., 2005), while another used nonspecific 
psychotherapy (Pascual et al., 2008). Most of 
the included studies used a last observation 
carried forward (LOFC) analysis for the 
participants who dropped out (Black et al., 2014; 
Bogenschutz and George Nurnberg, 2004; 
Pascual et al., 2008; Schulz et al., 2008; Soler et 
al., 2005; Zanarini et al., 2011). It should be 
noted Nickel et al. (2006) reported in a different 
article the results of their outcomes 18 months 
after the experiment (Nickel et al., 2007).” 

See Figure 1 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study 
size, PICOS, follow-up period) and provide the citations. – MANDATÓRIO 

p. 8 “Table 2 describes the main characteristics 
of each study. As it can be observed, most of 
their inclusion criteria required a diagnosis of 
BPD according to the DSM-IV criteria (American 
Psychiatric Association, 2000) and having at 
least a moderate severity of illness, except in 
these clinical trials: Zanarini et al. (2001), 
Bogenschutz et al. (2004) and Nickel et al. 
(2006)…”  

See Table 2 

Risk of bias within and 
across studies  

19/ 
22 

Present data on risk of bias of each study and, if available, any outcome level 
assessment (see item 12). – MANDATÓRIO 

p. 9-10 “The risk of bias in each study was 
assessed and can be observed in Figure 2. 
According to the risk of bias graph presented in 
Figure 3, these studies have in general a low 
risk of bias due to blinding and selective 
reporting when it comes to outcomes reported in 
the study. However, eight out of nine studies 
had a high risk of conflict of interest (most 
researchers received grants or research support 
from pharmaceutical companies), which may 
have an influence on their findings. Furthermore, 
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numerous studies provided insufficient data 
regarding allocation concealment. Moderate to 
high dropout rates in these trials are to be 
expected, so there is higher risk for attrition 
bias…” 

See Figures 2 and 3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple 
summary data for each intervention group (b) effect estimates and confidence 
intervals, ideally with a forest plot. – FACULTATIVO. APLICÁVEL APENAS SE 
FOR FEITA META-ANÁLISE 

Non applicable. Not a meta-analysis. 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and 
measures of consistency. – FACULTATIVO. MANDATÓRIO APENAS SE FOR 
FEITA META-ANÁLISE  

Non applicable. Not a meta-analysis. 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 
meta-regression [see Item 16]). – FACULTATIVO. APLICÁVEL APENAS SE FOR 
FEITA META-ANÁLISE 

Non applicable. Not a meta-analysis. 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main 
outcome; consider their relevance to key groups (e.g., healthcare providers, users, 
and policy makers). – MANDATÓRIO 

See p. 14 “4.1. Summary and appraisal of 
available evidence” 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-
level (e.g., incomplete retrieval of identified research, reporting bias). – 
MANDATÓRIO 

See p. 15 “4.2. Limitations of this review” 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and 
implications for future research. – MANDATÓRIO 

See p. 15 “4.3. Conclusions” 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., 
supply of data); role of funders for the systematic review. – SEGUIR 
RECOMENDAÇÕES DA REVISTA 

See p. 16 “Funding” 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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asterisked Corresponding Author footnote at the bottom of the title page, telephone/fax numbers and
e-mail address of the corresponding author should be provided; e-mail addresses, if desired, may
also be provided for the co-authors (or co-corresponding author, if applicable).

Abstract. The Abstract should be 150-200 words for full-length articles and 100 words for short
communications (formally known as Brief Communications), summarizing the aims of the study, the
methods used, the results and the major conclusions. Do not include a summary at the end of the
article. Note that Psychiatry Research does not use the structured abstract style; do not include bold-
faced headings within the abstract. The Abstract should be a single paragraph. Do not include detailed
statistics or p-values in the abstract; simply say “significant “or “non-significant” .

The abstract should be followed by up to seven key words which accord with the indexing conventions
of Index Medicus. Note that the keywords should not duplicate words used in the title of the article,
which will be automatically indexed.

Text. Although exceptions will be considered, manuscripts should not exceed 5000 words, and
shorter manuscripts (e.g., 3000 words) are preferred. Each article should contain the following major
headings: Introduction (preceded by arabic number 1.), Methods (preceded by number 2.), Results
(preceded by number 3.), Discussion (preceded by number 4.), Acknowledgment (optional section
following the discussion, which should not be preceded by a numeral), and References (should not
be preceded by a numeral).

Subheadings should follow the numbering system used in the major heading; for example, the
subheading "Subjects" within the Methods section should be flush left on a separate line and
designated 2.1., the subheading "Procedures" should be designated 2.2., etc.

Lower level headings, if required, should also be numbered (e.g., "2.1.1. Patients." as a lower order
heading under "2.1. Subjects."). Only the first letter of the first word of each heading should be
capitalized.

The use of abbreviations within the text should be minimized, and each abbreviation, when introduced,
must be defined and used consistently thereafter. Systeme International measurements should be
used. For products or instruments (do not abbreviate) used in the research reported, provide the
name, city and country of the supplier in parentheses. All tables and figures must be referred to in
the text.

Manuscript categories

Research Articles. Although exceptions will be considered, manuscripts should not exceed 5000
words, and shorter manuscripts (e.g., 3000 words) are preferred. Each article should contain the
following major headings: Introduction (preceded by arabic number 1.), Methods (preceded by
number 2.), Results (preceded by number 3.), Discussion (preceded by number 4.), Acknowledgment
(optional section following the discussion, which should not be preceded by a numeral), and
References (should not be preceded by a numeral). Subheadings should follow the numbering system
used in the major heading; for example, the subheading "Subjects" within the Methods section should
be flush left on a separate line and designated 2.1., the subheading "Procedures" should be designated
2.2., etc. Lower level headings, if required, should also be numbered (e.g., "2.1.1. Patients." as a
lower order heading under "2.1.Subjects."). Only the first letter of the first word of each heading
should be capitalized.
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Short communications. Short communications (formally called Brief reports) should not exceed
1500 words, including a 100-word abstract, 3 keywords, text, and references plus 1 table or 1 figure.

Case reports. Case reports will only be considered as Correspondence (see following instructions.)

CorrespondenceCorrespondence items (formally Letters to the Editor ) should be 750-1000 words
or less. It should not include a title page, abstract or key words. Authors' names and affiliations should
be listed at the end of the letter, along with the corresponding author's email address. There should
be no more than 5 references, and no tables or figures.

Manuscript categories

Conflict of interest.  All authors are requested to disclose any actual or potential conflict of interest
including any financial, personal or other relationships with other people or organizations within three
(3) years of beginning the work submitted that could inappropriately influence, or be perceived to
influence, their work. Examples of potential conflicts of interest that should be disclosed include
employment, consultancies, stock ownership (except for personal investment purposes equal to the
lesser of one percent (1%) or USD 5000), honoraria, paid expert testimony, patent applications,
registrations, and grants. If there are no conflicts of interest, authors should state that there are none.

Abbreviations. Define abbreviations at their first occurrence in the article. Abbreviations should be
defined when they first occur in the abstract, in the text, and also in tables and figure legends. Once
an abbreviation has been introduced in the main body of the text, it should be used throughout.

Statistical reporting. Statistical reporting should be complete, including at a minimum name of
statistical test, test value, degrees of freedom where appropriate, and p-value. Italic font should be
used for n (sample size) and statistical terms, e.g., t, r, F, U, p.

Submission of manuscripts
Psychiatry Research proceeds totally online via an electronic submission system. In case you do
not have an Internet connection, please contact the Managing Editor for alternative instructions. By
accessing the online submission at https://www.editorialmanager.com/psy/default.aspx you will be
guided stepwise through the creation and uploading of the various files. Authors will be requested
to direct the manuscripts to the most appropriate Section/Category of research to assist in editor
assignment.

NOTE TO AUTHORS: Psychiatry Research has a separate section to which neuroimaging-
related articles should be submitted. All articles about MRI, PET, fMRI, SPECT,
MEG and topographic EEG should be submitted to the Neuroimaging Section:
https://www.editorialmanager.com/psyn/default.aspx.

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address

All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)
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Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• A competing interests statement is provided, even if the authors have no competing interests to
declare
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Studies in humans and animals
If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must
be indicated, and where appropriate, the influence (or association) of sex on the results of the study.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double anonymized) or
the manuscript file (if single anonymized). If there are no interests to declare then please state this:
'Declarations of interest: none'. This summary statement will be ultimately published if the article is
accepted. 2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part
of the journal's official records. It is important for potential interests to be declared in both places
and that the information matches. More information.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

https://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/about/policies/publishing-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
https://www.who.int/gender-equity-rights/understanding/gender-definition/en/
https://www.nc3rs.org.uk/arrive-guidelines
https://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
https://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/about/policies/sharing/preprint
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
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Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.

Author contributions
For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'License Agreement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

https://www.elsevier.com/authors/journal-authors/policies-and-ethics/credit-author-statement
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
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Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Open access
Please visit our Open Access page for more information.

Elsevier Researcher Academy
Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/psy/default.aspx.

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

Please submit, with the manuscript, the names, addresses and e-mail addresses of five potential
referees. Note that the editor retains the sole right to decide whether or not the suggested reviewers
are used.

Editorial Policy
Submitted manuscripts will be reviewed anonymously by at least two referees. Should a revised
manuscript be required by the editors, the authors are requested to resubmit their revised manuscript
to the journal within 6 months time. Studies on humans submitted to the journal must comply with
the principles laid down in the Declaration of Helsinki (Br Med J 1964; 2: 177-178). The editors retain
the right to reject papers on the grounds that, in their opinion, the ethical justification is questionable.
Manuscripts may be edited to improve clarity and expression.

Manuscripts that are not published and that are not resubmitted in revised form will be destroyed
within 1 year of the date of submission.

PREPARATION
Peer review
This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.

https://www.elsevier.com/journals/psychiatry-research/0165-1781/open-access-options
https://researcheracademy.elsevier.com/
https://webshop.elsevier.com/language-editing-services/language-editing/
https://webshop.elsevier.com/language-editing-services/language-editing/
https://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing/
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
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Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure
Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights
Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum

https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/highlights
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of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Keywords
Immediately after the abstract, provide a maximum of 20 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Do not repeat
words found in the title of the manuscript. Be sparing with abbreviations: only abbreviations firmly
established in the field may be eligible. These keywords will be used for indexing purposes.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

In the abstract, define all abbreviations so that electronic searches for commonly used abbreviations
or the full name can be successful. Avoid abbreviations unique to the current article so as to widen
the circle of readers. We recognize that many abbreviations or acronyms may be more familiar to
the reader than the full name. However abbreviations and acronyms used by relatively few other
published reports or abbreviations with several alternatate meanings in data base searches should
always be spelled out throughout the report.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.

https://www.elsevier.com/authors/journal-authors/graphical-abstract
https://webshop.elsevier.com/illustration-services/


AUTHOR INFORMATION PACK 4 Apr 2021 www.elsevier.com/locate/psychres 11

• Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services
Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Reference links
Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://webshop.elsevier.com/illustration-services/
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Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/psychiatry-research
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style
Text: All citations in the text should refer to:
1. Single author: the author's name (without initials, unless there is ambiguity) and the year of
publication;
2. Two authors: both authors' names and the year of publication;
3. Three or more authors: first author's name followed by 'et al.' and the year of publication.
Citations may be made directly (or parenthetically). Groups of references can be listed either first
alphabetically, then chronologically, or vice versa.
Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999)…. Or, as
demonstrated (Jones, 1999; Allan, 2000)… Kramer et al. (2010) have recently shown …'
List: References should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:
Reference to a journal publication:
Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2010. The art of writing a scientific article. J. Sci.
Commun. 163, 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.
Reference to a chapter in an edited book:
Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article, in: Jones, B.S.,
Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc., New York, pp. 281–304.
Reference to a website:
Cancer Research UK, 1975. Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/ (accessed 13 March 2003).
Reference to a dataset:
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for Japanese oak
wilt disease and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/
xwj98nb39r.1.

https://citationstyles.org
https://citationstyles.org
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/


AUTHOR INFORMATION PACK 4 Apr 2021 www.elsevier.com/locate/psychres 13

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
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Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement
To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.
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Online proof correction
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corrections within two days. Corresponding authors will receive an e-mail with a link to our online
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We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
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