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 Abstract 

Depression is the leading cause of disability worldwide. Understanding whether 

particular personality profiles have a higher risk of developing this disorder could inform 

prevention and ultimately treatment. Research using the Five Factor Model of 

personality has highlighted that, whilst links between several personality factors and 

depression are evident, others remain obscure and require investigations on the level of 

lower-order facets. One of these factors is Agreeableness, a dimension of interpersonal 

behaviour and quality of interactions comprising six facets: Trust, Straightforwardness, 

Altruism, Compliance, Modesty, and Tender-mindedness. To explore possible links 

between these facets and depression, this review addressed the question: Which facets 

of Agreeableness are associated with depressive symptoms? 

Cross-sectional, correlational and prospective studies assessing associations 

between personality and depression in adults were identified from multidisciplinary and 

subject-specific databases published prior to 19th of February 2019 and screened for 

inclusion according to pre-specified criteria. The systematic literature search yielded 

1169 records with 874 non-duplicated results. Screening of 33 full-text papers resulted 

in nine eligible studies synthesised in this review.  

Results yielded weak evidence indicating that Trust and Modesty in depressed 

adults may be associated with the disorder such that Trust decreases and Modesty 

increases with symptom severity. Although the quality of included studies was generally 

poor and causality of these links cannot be established, considering these associations 

when screening for depression vulnerability may be of high clinical value. Despite 
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conceptual evidence suggesting links between depression and other facets could exist, 

none were found to be statistically significant. Further research is required to test 

reported associations with more robust designs.  

Keywords: Five Factor Model, personality, depression, systematic review 
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Introduction 

Depression is the leading cause of disability worldwide (World Health 

Organisation, 2018). This systematic review investigates the potential relationship 

between depression and lower-order facets of personality based on the Five Factor 

Model (FFM; Digman, 1997). The FFM conceptualizes personality as hierarchically 

ordered from specific facets to “Big Five” broad domains (factors) of personality - 

Neuroticism, Extraversion, Conscientiousness, Agreeableness, and Openness 

(Goldberg, 1993). Each of these higher-order constructs is composed of several lower-

order constructs and this structure is implicit within the many personality inventories that 

have been designed for personality assessment. A meta-analysis by Kotov, Gamez, 

Schmidt and Watson (2010) reviewed the associations between higher-order 

personality factors and psychopathology. Although some links between mood disorders 

and personality domains were identified, the authors found that several personality 

domains showed inconsistent relationships with psychopathology. To address this, the 

authors highlighted the need to investigate these links on a facet level. One of these 

factors is Agreeableness; a domain that is best understood as a dimension of 

interpersonal behaviour and quality of interactions (Costa, McCrae, & Dye, 1991). 

Although Kotov et al. (2010) found Agreeableness to have no relationship with 

depression, its facets have been theorised to be associated with the disorder. 
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Personality Taxonomy 

The process of understanding and defining personality as traits occupied 

theorists for much of the 20th century. One of the earliest theories of personality that 

assumed behaviour is determined by relatively stable traits was proposed by Eysenck 

(1947). Eysenck argued personality is genetically determined and can be represented 

by three broad dimensions: Extroversion, Neuroticism and Psychoticism (Eysenck, 

1966). Another pioneering trait theorist was Gordon Allport, who extracted words that 

represented personality traits from English dictionaries and organised them into a three-

level hierarchy encompassing a total of 4500 traits (Allport, 1937). Cattell (1950) built on 

this work by reducing this list to 16 personality factors that he believed were common in 

all individuals. A consensus began to emerge in the 1980s when researchers 

recognised personality as having a hierarchical structure composed of specific traits 

forming a smaller number of general characteristics (Digman, 1997). This led to a 

synthesis of several models into a single integrated system (Goldberg, 1993). Structural 

analysis of the many descriptors eventually revealed five broad factors which showed to 

be remarkably robust and formed the FFM. These five factors were observed in children 

and adults (Digman, 1997) and across a variety of languages and cultures (Allik, 2005; 

McCrae & Costa, 1997). Although many personality taxonomies remain in use, the FFM 

is recognised as the most robust and frequently used model of personality (e.g., Smith, 

Sherry, Vidovic, Saklofske, Stoeber, & Benoit, 2018; Thomas, Yalch, Krueger, Wright, 

Markon, & Hopwood, 2013). 

Whilst early models of personality suggested the five factors remain stable over 

the lifespan, modern models conceptualise personality as a dynamic construct that 
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develops and interacts with a multitude of factors over time. While personality is 

inherently influenced by our genetic make-up (Krueger & Johnson, 2008), it also 

responds to life events, maturation and other processes (Fraley & Roberts, 2005). 

Researchers found that rank-order stability of most factors increase over the lifespan 

(Roberts & DelVecchio, 2000), with Conscientiousness and Agreeableness generally 

increasing and Neuroticism, Openness and Extraversion decreasing over time (Roberts, 

Walton, & Viechtbauer, 2006; Roberts & Mroczek, 2008). People frequently select 

environments that reinforce their trait disposition possibly contributing to the observed 

stability in individuals over the life span (Caspi & Shiner, 2006). Similarly, changes to 

personality have been linked to adverse events and major shifts in social roles and 

relationships (Kandler et al., 2010). 

 

Personality and Associations with Mental Health  

Depression is characterised by low mood and/or loss of pleasure in most 

activities (NICE, 2018). Depression severity is determined by the number and severity 

of symptoms as well as degree of functional impairment. The disorder is associated with 

a lower quality of life in both those with the condition and their relatives (Saarni et al., 

2007). Studying the relationship between personality and depression has long been a 

subject of clinical interest (Kendler & Myers, 2010). Indeed, most of the extant research 

has been conducted within the FFM of personality (Widiger & Smith, 2008), as “the 

organisation of psychopathological tendencies has notable parallels with the 

organisation of the personality dimensions that underlie those tendencies” (Krueger et 
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al., 2011, p. 325). Mental health classification systems draw on the dimensional nature 

of the FFM and utilize it to structure diagnostic criteria of several mental health 

disorders (Trull & Widiger, 2013). As a result, relationships between personality traits 

and mental health disorders would be expected. 

Historically, research exploring links between personality and depression has 

largely focused on broad personality dimensions (Rector, Bagby, Huta, & Ayearst, 

2012). Kotov and colleagues (2010) found that depression is associated with high 

Neuroticism (d = 1.33), low Conscientiousness (d = -0.90), and low Extraversion (d = -

0.62) in both healthy and patient populations. The relationships between depression 

and the other two factors - Agreeableness and Openness – however, were found to be 

weak and inconsistent across studies suggesting the need to focus on associations with 

lower-order facets (Kotov et al., 2010). 

Models of personality based on the FFM split agreeableness into several lower-

order facets. These facets reflect specific patterns of thought, emotion, motivation, and 

behaviour. One of the most widely used personality inventories based on the FFM, the 

Revised NEO Personality Inventory (NEO-PI-R), divides Agreeableness into Trust, 

Compliance, Altruism, Straightforwardness, Modesty, and Tender-mindedness (Costa & 

McCrae, 1992). Other FFM inventories include facets with different labels; for example, 

the HEXACO inventory separates Agreeableness into Forgivingness, Gentleness, 

Flexibility, and Patience (Ashton & Lee, 2009). Due to space limitations, this review will 

primarily explore the relationships between depression and facets of Agreeableness 

based on the six facets of the NEO-PI-R, as this inventory is most commonly used in 

the personality literature (Ashton, 2013).  
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A Theoretical Basis for the relationship between facets of Agreeableness and 

Depression  

Trust. Individuals scoring high on Trust are likely to be forgiving, but may also be 

naïve. Those scoring low tend to be suspicious and wary of others (Costa & McCrae, 

1992). A recent study found that trust enables the development of social capital, which 

in turn protects from loneliness, lack of support, and consequently, depression (Han et 

al., 2018). A separate study found low interpersonal trust to be a risk factor for new-

onset depression (Kim, Yoon, Kim & Kim, 2017). Based on the evidence, the Trust facet 

is likely to be negatively associated with depression.  

Compliance. Compliance is defined as an individual’s response to interpersonal 

conflict. Those rating high on Compliance are described as meek, docile and 

cooperative, whilst those who score low tend to be headstrong, antagonistic, and 

intolerant (Costa & McCrae, 1992). Whilst being compliant with, for example, 

pharmacological (Goetghebeur & Lapp, 1997) or therapeutic (Edelman & Chambless, 

1993) treatments could help outcomes, too much compliance may negatively impact on 

individual’s social rank, which in turn predicts health and wellbeing (Sapolsky, 2005). 

Consequently, this facet is likely to be both positively and negatively associated with 

depression or ‘balance out’ such that the net association with depression is near-zero.  

Altruism. Altruistic individuals are described as generous, courteous, and kind, 

whilst those scoring low on this facet tend to be selfish, greedy, and unwilling (Costa & 

McCrae, 1992). Although the construct of altruism remains controversial in the literature 
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with many doubting its validity (Fehr & Fischbacher, 2003; De Waal, 2008), a recent 

meta-analysis found that performing acts of kindness has a small to medium effect on 

the well-being of the actor (Curry et al., 2018). This suggests a theoretical basis for 

Altruism to be negatively associated with depression.  

Straightforwardness. Those with high scores on Straightforwardness are 

characterised as sincere and frank, whereas those with low scores tend to be clever 

and Machiavellian (Costa & McCrae, 1992). Practising honesty in interpersonal 

relationships has been shown to improve mental health (Kelly & Wang, 2012). High 

Straightforwardness could foster the development of honest and genuine relationships, 

free of deceit and calculation. This could protect the individual at times of need as 

difficulties need first to be disclosed and acknowledged for healing to begin (Farber, 

Berano, & Capobianco, 2004). Based on this evidence, the Straightforwardness facet 

could be theorised to be somewhat negatively related to depression.  

Modesty. Individuals scoring high on Modesty can be described as humble and 

self-effacing, whilst those rating low tend to be self-aggrandizing, haughty, and arrogant 

(Costa & McCrae, 1992). Modesty has been found to be positively associated with 

psychological well-being (Aghababaei et al., 2016), although other studies identified 

Modesty as a risk factor, suggesting self-enhancement protects from depression, 

although this link was entirely mediated by self-esteem (Sedikides, Rudich, Greggs, 

Kumashiro, & Rusbult, 2004; Taylor, Lerner, Sherman, Sage, & McDowell, 2003). This 

conflicting evidence indicates that both positive and negative associations between 

Modesty and depression could be expected. 
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Tendermindedness. Tendermindedness is conceptualised as the tendency to 

determine judgements and attitudes by emotion. Individuals scoring high on this facet 

are likely to be sympathetic and soft-hearted, while those with low scores tend to be 

obstinate and logical (Costa & McCrae, 1992). Tendermindedness, labelled as 

Sympathy in other FFM inventories, has been highlighted as one of the most important 

components to the development of prosocial disposition (Eisenberg et al., 2002). Failure 

to develop this competency can lead to the development of mental health disorders 

(Lee, 2009). Conversely, being sympathetic to one’s suffering without appropriate self-

care can lead to compassion fatigue and depression (Hegney et al., 2014). Based on 

this evidence, it would be reasonable to expect Tendermindedness to be both positively 

and negatively associated with depression.  

 

Clinical Implications 

Understanding the links between personality traits and depression has significant 

clinical implications. While the majority of known risk factors for depression are fixed 

(e.g., family history, demographics), or predict onset of depression only in the short-term 

(e.g., adversity), personality traits could improve our understanding of possible 

vulnerabilities for depression long before its onset (Klein, Kotov, & Bufferd, 2011). 

Personality screens could help identify at-risk individuals to prevent depression in later 

life as well as tailor intervention to patient needs to optimize treatment responses 

(Lahey, 2009; Hayward, Taylor, Smoski, Steffens, & Payne, 2013).  
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Although Kotov’s meta-analysis (2010) found no association between 

Agreeableness and depressive symptoms, recent studies suggest possible relationships 

with several of this domain’s facets. Mongrain and colleagues (2018) found that 

interventions increasing individuals’ altruistic tendencies reduced depression, 

particularly if they are low on Agreeableness. Consequently, in the case of 

Agreeableness, treatments that target particular specific lower-order facets may help to 

optimise positive outcomes. To better understand which facets have the strongest links 

with depression, this systematic review aims to answer the question: Which facets of 

agreeableness are associated with depressive symptoms? 

 

Methods 

A systematic review aims to collate and synthesise all empirical evidence that fits 

pre-specified eligibility criteria in order to answer a specific research question (Higgins & 

Green, 2011). It attempts to minimise biases by using explicit and systematic methods 

and therefore aims to provide reliable findings from which readers may draw 

conclusions (Oxman & Guyatt, 1993). This review adhered to the Preferred Reporting 

Items for Systematic Review and Meta-analysis Protocol (PRISMA-P), a widely 

endorsed tool designed to facilitate the development and reporting of systematic 

reviews (Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2009; Moher et al., 2015).  
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Eligibility Criteria 

The inclusion or exclusion of studies for this review was determined by PECO 

(Population, Exposure, Comparator, Outcome) criteria (Table 1). The review included all  

 

Table 1 

Inclusion and Exclusion Criteria for Eligibility for Systematic Literature Review 

 

Inclusion criteria 

 

Exclusion criteria 

Population 

 Adults 18 years of age and over 

Population 

Exposure 

 Standardised measures of 
personality based on the FFM 
assessing facets of Agreeableness 

Exposure 

 

Comparator 

 Healthy / symptom free controls 
OR 

 Normative samples of personality 
measures   

Limitations 

 Languages other than English or 
Czech 
 

Outcome 

 Diagnosis of depression, dysphoria 
or dysthymia based on DSM 
classification criteria 
AND/OR 

 Standardised diagnostic measures 
of depression or psychometric 
measures of symptoms of 
depression 

Outcome 

 Single-item measures of depression 

 Depression ratings given by 
relatives, spouses or friends 

 

Note. DSM = Diagnostic and Statistical Manual of Mental Disorders; FFM – Five Factor   

Model 
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studies in peer-reviewed journals that investigated relationships between any facets of 

Agreeableness (as measured by personality inventories based on the FFM) and 

depression in adult populations. Examples of personality measures based on the FFM 

included the Revised NEO Personality Inventory (NEO-PI-R; Costa & McCrae, 1992), 

the HEXACO model of personality structure (HEXACO; Ashton & Lee, 2009), and the 

Big Five Inventory (Goldberg, 1993). Studies that investigated relationships between 

facets and depression in response to a specific treatment (e.g. using facets as 

predictors of outcome following therapeutic interventions) were not included. 

Depression was operationalised as (a) a diagnosis of major depressive disorder (MDD), 

dysthymia or dysphoria based on the DSM criteria (American Psychiatric Association, 

2013), or (b) symptoms of depression meeting clinical threshold as assessed by 

standardised diagnostic or psychometric measures such as the Beck Depression 

Inventory-II (BDI-II; Beck et al., 1998), Patient Health Questionnaire (PHQ-9; Kroenke, 

2001), or Hamilton Depression Rating Scale (HAM-D; Hamilton, 1960). Studies 

investigating differences in facets between groups had to compare depressed or 

symptomatic adults with healthy adult controls or normative samples of personality 

measures. Designs of eligible studies included prospective, retrospective, longitudinal, 

cross-sectional, correlational and between-subject designs.  

 

Information Sources 

Relevant studies were identified using computerised sources of multidisciplinary 

and subject-specific scholarly literature and research supplied by two platforms: (a) Web 
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of Science, incorporating Science Citation Index Expanded, Social Sciences Citation 

Index, Arts & Humanities Citation Index, Emerging Sources Citation Index, Book 

Citation Index, Conference Proceedings Citation Index, and (b) Ovid, incorporating 

PsycINFO and MEDLINE. Databases were searched from the starting point of each 

database through to 19th February 2019. Grey literature was not searched due to the 

high number of records identified by the online database search and time constraints. 

Citations of identified papers and reference lists of any related literature reviews (e.g., 

Bagby et al., 2008; Klein et al., 2011; Kotov et al., 2010) were checked to identify any 

other potentially relevant articles to include in the review. Articles citing any of the 

identified papers were also screened.   

 

Search Strategy 

 Initial scoping search was utilised to generate key search terms as 

recommended by the Cochrane Library guidance (Higgins & Green, 2011). The 

Cochrane database was repeatedly checked to ensure the review question had not yet 

been systematically investigated. Key words of initially identified papers (Kotov et al., 

2010; Jourdy & Petot, 2017) were screened for additional search terms. Next, electronic 

databases were examined to retrieve relevant literature based on the PECO criteria. 

Field limitations (human, age 18 years and over, English language) were utilised to 

narrow the search. Final search terms for facets of Agreeableness (section 1), FFM 

personality inventories (section 2) and depression (Section 3) are listed in Table 2. The 

search utilised database-specific truncation (e.g., depress* to cover depression and 
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depressive symptoms) as well as Boolean operators to combine search terms within 

each section (OR) and across the three sections (AND). The search was limited to titles, 

abstracts, human, adulthood 18+ years, and English language.  

Table 2  

 

Search Terms for Databases Screened through OVID and Web of Science 

 Section 1 

Facets of 

Agreeableness 

“OR” 

Section 2 

FFM Personality Inventories 

“OR” 

Section 3 

Depression 

“OR” 

 

Search Terms 

 

Facet, subdomain, 

subcomponent, lower-

order or subfactor or 

subscale 

 

Agreeable*, Big Five, Five 

Factor Model, NEO-FFI, 

NEO-PI, NEO-PI-R, NEO-

PI-3, HEXACO, BHI, Big 

Five Inventory, BFI, 

personality inventory, 

personality trait* 

 

Depress*, 

dysthym*, 

dysphor* 

 

Combined 

Search 

(Title and 

Abstract 

screened) 

 

Section 1 AND                 Section 2 AND                         Section 3 

 

Study Selection 

 To identify relevant studies, titles and abstracts of all articles identified through 

the database search were initially screened against PECO criteria. Relevant studies 

were read in full and again assessed for eligibility. Six randomly selected full-text 

studies were reviewed for reliability of inclusion and exclusion decision by an 

independent researcher. This step yielded excellent inter-rater reliability (Cohen’s κ = 1). 
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Reference sections of all included papers were screened for additional studies that 

could have been missed in the search strategy as recommended by NICE (2012) 

guidelines for conducting systematic reviews. None met the PECO criteria.  

 

Data Extraction 

 The Cochrane Collaboration recommends using specific tools for assessing risk 

of bias in each included study (Higgins & Green, 2011). Data were extracted and 

evaluated using the United States National Institute of Health (NIH) National Heart, 

Lung and Blood Institute (NHLBI) Quality Assessment Tool for Observational Cohort 

and Cross-Sectional Studies (Appendix A). This assessment tool poses 14 quality-

related questions to which the researcher gives a yes/no answer. An overall quality 

rating of Good, Fair or Poor is then allocated (Appendix B). An independent researcher 

assessed three randomly selected studies using this tool and comparison of quality 

ratings from both researchers yielded almost perfect agreement (Cohen’s κ = 0.95). 

This represented a difference in opinion on 2 out of 42 quality ratings made. Differences 

were discussed until a consensus was reached. The strengths and weaknesses of each 

paper that were identified in the process of quality evaluation were considered when 

analysing and synthesizing data extracted from the included studies.  

Results 

 The process of searching and screening was based on the PRISMA protocol 

(Moher et al., 2009) and is detailed in Figure 1. Nine studies were included in the 
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Figure 1. Results of search strategy and screening for eligibility 

systematic review. Information relevant to the PECO criteria, findings and quality ratings 

for each of the nine studies are detailed in Table 3. 
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Records identified via 

MEDLINE and 

PsycINFO in OVID 

(n = 378) 

Records 

identified via 

Web of Science 

(n = 791) 

 

Total records  

(n = 1196) 

 

Records screened after 

duplicates removed 

(n = 876) 

 

Full-text articles 

assessed for eligibility 

(n = 35) 

 

Records excluded  

(n = 841) 

Records excluded 

(n = 26) 

Reason for exclusion: 

Articles did not report on the relationship 

between facets of agreeableness and 

depression (n = 21),  

investigated facets of agreeableness as 

predictors of specific treatment outcome (n = 2),  

used measures of personality incompatible with 

the Five Factor Model (n = 1),  

used population under 18 years of age (n = 1), 

or full-text was not available in English (n = 1). 

Studies included for 

synthesis 

(n = 9) 

Records identified via 

backward chaining (i.e., 

citations of nine included 

papers, reference lists of 

related literature reviews) 

(n = 27) 
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Table 3 

Summary and Results of Eligible Studies in Alphabetical Order by Author 

Authors Population Exposure:  
Measure of 
Personality 

Comparator Outcome: 
Diagnosis or 
Symptoms of 
Depression 

Results and Conclusion Evaluation & NIH Quality 
Assessment Rating 

1. 

Bienvenu 
et al., 
(2001) 

60 adults 
with MDD in 
Baltimore 
Catchment 
Area 
(Mage=47.2 
years, 
SD=12.7, no. 
of males = 
15). 

NEO-PI-R 
(Costa & 
McCrae, 1992)  

158 healthy adult 
controls in 
Baltimore 
Catchment Area 
(no MDD or other 
assessed 
disorders) Not 
further specified. 
Matching across 
cases not 
reported.   

Depression 
diagnosed by 
the Diagnostic 
Interview 
Schedule (DIS; 
Eaton et al., 
1997) and the 
Schedules for 
Clinical 
Assessment in 
Neuropsychiatry 
(SCAN; Wing et 
al., 1990) at 
follow-up. 

Compared to healthy controls, adults with MDD did 
not significantly differ in any of the six NEO-PI-R 
facets of agreeableness:  
Trust (A1) (d = -0.28, CI: -0.58 to 0.02, p > 0.05); 
Straightforwardness (A2) (d =  -0.07, CI: -0.36 to 
0.23, p > 0.05);  
Altruism (A3) (d =  0.21, CI: -0.08 to 0.51, p > 0.05); 
Compliance (A4) (d = -0.26, CI: -0.56 to 0.03, p > 

0.05);  
Modesty (A5) (d = 0.22. CI: -0.08 to 0.52, p > 0.05); 
Tender-mindedness (A6) (d = 0.14, CI: -0.16 to 0.44, 
p > 0.05) 

Strengths: Population-
based sample; good 

psychometric properties of 
measures; controlled for 
alcohol and substance use 
disorders; compared 

subjects with lifetime (trait) 
depression with healthy 
subjects 
 
Limitations: Effect size 

not provided; did not match 
across cases, comparison 
group poorly defined 
 
Quality Rating: Fair 

2. 

Bienvenu 
et al., 
(2004) 

132 adults 
with MDD 
and 18 
adults with 
dysthymia in 
Baltimore 
Catchment 
Area 
(Mage=not 
provided, 
SD=not 

provided, no. 
of 
males/femal
es: not 
provided for 
either of the 
two groups)  

NEO-PI-R 
(Costa & 
McCrae, 1992) 

295 healthy adult 
controls from 
NEO-PI-R 
standardisation 
sample. Not 
further specified.  
Matching across 
cases not 
reported.   

Depression 
diagnosed by 
the Schedules 
for Clinical 
Assessment in 
Neuropsychiatry 
(SCAN; Wing et 
al., 1990).  

Compared to healthy controls, adults with MDD did 
not significantly differ in any of the six NEO-PI-R 
facets of agreeableness (p > .002).  

 
Note on analysis. Adults with dysthymia were not 
compared to healthy controls due to low sample. Data 
for tests of difference not provided. Used α = .002 as 
they corrected for multiple comparisons with the 
Bonferroni method (α = .05 / number of comparisons 
[30]) 

Strengths: Population-

based sample; MDD 
diagnosed by a 
psychiatrist; good 
psychometric properties of 
measures 
 
Limitations: 

Did not report data on tests 
of difference; 
characteristics of MDD 
group not provided; MDD 
group comprised of 
subjects from two different 
studies; NEO-PI-R 
standardisation sample not 
defined; used α = .002 
  
Quality Rating: Poor 
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3. 

Hayward 
et al., 
(2013) 

112 older 
psychiatric 
patients with 
MDD from 
Duke 
Psychiatric 
Service 
(Mage=69.45 
years, 
SD=6.08, no. 

of 
males=43). 

NEO-PI-R 
(Costa & 
McCrae, 1992) 

104 community-
dwelling older 
adults from central 
North Carolina 
with no evidence 
of depression as 
indicated by the 
National Institute 
of Mental 
Health Diagnostic 
Interview 
Schedule (Robins, 
Helzer, Croughan, 
& Ratcliff, 1981) 
(Mage=71.45, 
SD=5.62, no. of 
males=31) 

Depression 
diagnosed by 
Montgomery- 
ÅAsberg 
Depression 
Rating Scale 
(MADRS; 
Montgomery & 
Åsberg, 1979). 
Depression 
severity 
measured at 
baseline, 3-
month follow-up 
and 12-month 
follow-up. 
Depression 
severity data 
predated 
personality 
assessment.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(a) Scores on NEO-PI-R facets of agreeableness did 
not make a significant difference in the odds of being 
diagnosed with depression:  
Trust (A1) (OR 0.95, 95% CI: 0.90 to 1.00, p = 

0.105);  
Straightforwardness (A2) (OR 0.99, CI: 0.95 to 1.04, 

p = 0.999);  
Altruism (A3) (OR 0.99, CI: 0.95 to 1.02, p = 0.995); 
Compliance (A4) (OR 0.97, CI: 0.92 to 1.01, p = 

0.341);  
Modesty (A5) (OR 1.02. CI: 0.98 to 1.07, p = 0.815); 
Tender-mindedness (A6) (OR 1.01, CI: 0.96 to 1.05, 
p = 0.999) 
 
(b) No significant relationships were detected 
between NEO-PI-R facets of agreeableness and 
baseline depression severity:  
Trust (A1) (β = 0.03, CI: -0.17 to 0.22, p = 0.999); 
Straightforwardness (A2) (β = -0.06, CI: -0.29 to 
0.17, p = 0.999);  
Altruism (A3) (β = 0.05, CI: -0.09 to 0.18, p = 0.995); 
Compliance (A4) (β = 0.03, CI: -0.18 to 0.24, p = 

0.999);  
Modesty (A5) (β = 0.05, CI: -0.16 to 0.25, p = 0.999); 
Tender-mindedness (A6) (β = -0.05, CI: -0.23 to 
0.14, p = 0.999) 
 
(c) No significant relationships were detected between 
NEO-PI-R facets of agreeableness and depression 
severity at 3-month follow-up:  
Trust (A1) (β = -0.08, CI: -0.32 to 0.17, p = 0.998); 
Straightforwardness (A2) (β = 0.17, CI: -0.13 to 
0.46, p = 0.753);  
Altruism (A3) (β = -0.06, CI: -0.24 to 0.11, p = 0.993); 
Compliance (A4) (β = -0.03, CI: -0.29 to 0.24, p = 

0.999);  
Modesty (A5) (β = 0.15, CI: 0.10 to 0.41, p = 0.697); 
Tender-mindedness (A6) (β = 0.03, CI: -0.21 to 
0.26, p = 0.999) 

 
(d) No significant relationships were detected 
between NEO-PI-R facets of agreeableness and 
depression severity at 12-month follow-up:  
Trust (A1) (β = -0.07, CI: -0.33 to 0.20, p = 0.999); 
Straightforwardness (A2) (β = 0.05, CI: -0.27 to 

Strengths: Study 

population clearly specified 
and defined; good 
psychometric properties of 
measures; controlled for 
confounding variables 
 
Limitations: Sample not 

from general population; 
MDD and healthy samples 
recruited through different 
procedures; personality 
measured several years 
after depression severity 
measurement 
 
Quality Rating: Fair 
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0.36, p = 0.999);  
Altruism (A3) (β = -0.10, CI: -0.29 to 0.08, p = 0.767); 
Compliance (A4) (β = 0.06, CI: -0.22 to 0.35, p = 

0.999);  
Modesty (A5) (β = 0.17, CI: -0.11 to 0.44, p = 0.666); 
Tender-mindedness (A6) (β = 0.04, CI: -0.21 to 

0.29, p = 0.999) 
 
Note on analysis. Adjusted for multiple comparisons. 
Adjusted for sex, age, race, and years of education; 
personality is treated as a retrospective measure in 
this study and is used in the analysis of depression 
severity data collected earlier. 

4. 

Jourdy, 
Petot, & 
Aguerre 
(2018) 

43 patients 
with 
depressive 
disorder 
from an 
inpatient & 
outpatient 
clinic in Paris 
(Mage=41.79 
years, 
SD=11.26, 
no. of 
males=23). 

NEO-PI-R 
(Costa & 
McCrae, 1992) 

N/A 
 

Beck 
Depression 
Inventory (BDI-
II; Beck et al., 
1998) 
administered to 
depressed 
patients at Time 
1 (Mscore=29.73, 
SD=12.47) 
and 12 months 
later at Time 2 
(Mscore=22.49, 
SD=14.97) 

Modesty (A5) was positively related to BDI-II scores 

at Time 2 (β = 0.39, CI: 0.22 to 0.55, p < 0.0001). No 
other NEO-PI-R facets of agreeableness were 
associated with depression (statistical data on these 
facets not provided).  
 
Note on analysis. The analysis involved entering all 
personality facets as joint predictors of depression 
severity at Time 2. Controlled for Time 1 depression.  

Strengths: Study 

population clearly specified 
and defined; good 
psychometric properties of 
measures; controlled for 
Time 1 depression 
 
Limitations: Low 

generalizability, low N and 
high drop-out between 
Time 1 and Time 2 
measurements; possible 
bias due to subjects 
receiving various 
treatment; personality 
assessed while patients 
depressed  
 
Quality Rating: Poor 

5. Jourdy 

& Petot 
(2017) 

58 adults 
diagnosed 
with MDD 
recruited 
from an 
inpatient & 
outpatient 
clinic in Paris 
(Mage=41.79 
years, 
SD=11.26, 
no. of 
males=23). 

NEO-PI-R 
(Costa & 
McCrae, 1992) 

French 
standardisation 
sample of the 
NEO-PI-R (Costa 
& McCrae, 1992) 
Not further 
specified, not 
referenced.  

Beck 
Depression 
Inventory (BDI-
II; Beck et al., 
1998) 
(Mscore=29.31, 
SD=11.60) 

(a) Compared to the French validation sample, 
depressed adults significantly differed in Trust (A1) (p 

< 0.0016, cannot determine other statistics due to lack 
of standardisation data). There were no other 

significant differences in any of the other NEO-PI-R 
facets of agreeableness between the French 
validation sample and depressed adults.  
 
(b) No significant relationships were detected 
between NEO-PI-R facets of agreeableness and BDI-
II scores:  
Trust (A1) (r = -0.25, CI: -0.48 to 0.01, p > 0.0016); 
Straightforwardness (A2) (r = -0.05, CI: -0.30 to 

Strengths: Study 

population clearly specified 
and defined; good 
psychometric properties of 
measures 
 
Limitations: Low 

generalizability; low N; 
personality assessed while 
patients depressed; 
possible bias due to 
subjects receiving various 
treatment; French 
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0.21, p > 0.0016);  
Altruism (A3) (r = -0.30, CI: -0.52 to -0.05, p > 

0.0016);  
Compliance (A4) (r = -0.03, CI: -0.29 to 0.23, p > 

0.0016);  
Modesty (A5) (r = 0.14, CI: -0.12 to 0.38, p > 0.0016); 
Tender-mindedness (A6) (r = -0.14, CI: -0.38 to 
0.12, p > 0.0016). 

standardization sample 
undefined 
 
Quality Rating: Poor 

6. 

Naragon-
Gainey & 
Watson 
(2014) 

398 to 598 
adult home 
owners living 
in the 
community 
(precise 
numbers 
depended on 
type of 
analysis, not 
specified 
further) 
(Mage=not 
provided, 
SD=not 
provided, 
range 18 to 
85 years, no. 
of fe/males 
not provided) 

NEO-PI-R 
(Costa & 
McCrae, 1992) 
 
Six-Factor 
Personality 
Questionnaire 
(6FPQ; 
Jackson, 
Paunonen, & 
Tremblay, 
2000) 
In this 
inventory, 
scales of 
Dominance, 
Even-
Tempered, 
Abasement, 
and Good-
Natured 
correlated with 
NEO-PI-R 
Agreeableness
.  
 
Jackson 
Personality 
Inventory–
Revised (JPI-
R; Jackson, 
1994) 
In this 
inventory, 
scales of Risk-
Taking and 
Empathy 

N/A 
 
 

Centre for 
Epidemiologic 
Studies–
Depression 
Scale (CES-D; 
Radloff, 1977) 
administered at 
baseline 
(Mscore=41.18, 
SD=13.55); and 

5 years later at 
Time 2 
(Mscore=44.36, 
SD=12.48) 

 
 

(a) No significant relationships were detected 
between baseline depression and three facets of 
agreeableness:  
Modesty (A5) (r = 0.11, CI: 0.01 to 0.21, p > 0.01), 
Good-Natured (6PFQ) (r = -0.15, CI: -0.24 to -0.05, p 

> 0.01), and  
Empathy (JPI-R) (r = -0.15, CI: 0.24 to -0.05, p > 

0.01). N=402 used for CI calculations.   
 
(b) No significant relationships were detected 
between Time 2 depression and three facets of 
agreeableness:  
Modesty (A5) (r = 0.07, CI: -0.03 to 0.17, p > 0.01), 
Good-Natured (6PFQ) (r = -0.22, CI: -0.31 to -0.12, p 

> 0.01), and  
Empathy (JPI-R)  (r = -0.23, CI: -0.32 to -0.14, p > 

0.01). N=402 used for CI calculations.   
 
(c) None of the facets of agreeableness were 
predictive of Time 2 depression scores: 
Modesty (A5) (β = -0.01, CI: not provided, p > 0.01); 
Good-Natured (6PFQ) (β = -0.10, CI: not provided, p 

> 0.01);  
Empathy (JPI-R) (β = -0.03, CI: not provided, p > 

0.01)  
 
Note on analysis. Many facets of Agreeableness 
across several FFM inventories were factor analysed. 
Three facets from three inventories showed highest 
factor loading. The analysis involved entering all three 
identified facets of agreeableness as joint predictors 
of depression at Time 2. Controlled for Time 1 
depression.  

Strengths: Personality 

assessed before 
depression; looked at 
facets across measures; 
good psychometric 
properties of measures 
 
Limitations: Study 

population poorly defined; 
participation rate of eligible 
persons lower than 50%; 
personality measures 
completed at different 
times over the course of 
several years; only three 
facets included in analysis 
 
Quality Rating: Fair 
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correlated with 
NEO-PI-R 
Agreeableness
.  

7. Quilty 

et al., 
(2012) 

119 adults 
with a 
lifetime 
diagnosis of 
MDD (no 
other 
demographic 
details 
provided for 
this group) 

NEO-PI-R 
(Costa & 
McCrae, 1992) 
 
Big Five 
Aspect Scales 
(BFAS; 
DeYoung et 
al., 2007) 
In this 
inventory, 
Agreeableness 
is comprised 
of Politeness 
and 
Compassion. 
 

N/A Depression 
diagnosed by 
the Structured 
Clinical 
Interview for 
DSM-IV (SCID-
I/P; First et al., 
1995) 
 
Depression 
severity 
assessed by 
Hamilton 
Depression 
Rating Scale 
(HAM-D; 
Hamilton, 1960) 
Mscore=10.35, 
SD=6.90) 

(a) Depression severity was negatively associated 
with:  
Compassion (BFAS) (r = -0.13, CI: -0.30 to 0.05, p < 

0.05),  
Trust (A1) (r = -0.30, CI: -0.46 to -0.13, p < 0.01), 
Straightforwardness (A2) (r = -0.12, CI: -0.29 to -
.06, p < 0.05),  
Altruism (A3) (r = -0.13, CI: -0.29 to 0.06, p < 0.05), 
and Tender-mindedness (A6) (r = -0.04, CI: -0.22 to 
0.14, p > 0.05).  
Depression severity was positively associated with: 
Modesty (A5) (r = 0.18, CI: -0.22 to 0.14, p < 0.01).  

No significant relationships were detected between 
depression severity and: 
Compliance (A4) (r = -0.04, CI: -0.22 to 0.14, p > 

0.05) and 
Politeness (BFAS) (r = -0.03, CI: -0.21 to 0.15, p > 

0.05).  
 
(b) Depression severity was negatively predicted by: 
Trust (A1) (β = -0.32, CI: not provided, p < 0.01)  

and positively predicted by  
Modesty (A5) (β = 0.19, CI: not provided, p < 0.01). 

None of the other NEO-PI-R or BFAS facets of 
agreeableness were predictive of depression severity: 
Compassion (BFAS) (β = -0.14, CI: not provided, p > 

0.05),  
Politeness (BFAS) (β = 0.03, CI: not provided, p > 

0.05),  
Straightforwardness (A2) (β = -0.07, CI: not 
provided, p > 0.05),  
Altruism (A3) (β = -0.02, CI: not provided, p > 0.05), 
Compliance (A4) (β = 0.00, CI: not provided, p > 

0.05),  
Tender-mindedness (A6) (β = 0.10, CI: not provided, 
p > 0.05).   
 

Note on analysis. The analysis involved entering all 
facets of agreeableness from both inventories as joint 
predictors of depression severity. Controlled for a 
large number of comparisons.  

Strengths: Used both 

clinical interview and a 
scale to assess 
depression; good 
psychometric properties of 
measures 
 
Limitations: Study 

population poorly defined; 
personality assessed while 
patients depressed; not 
controlling for confounding 
variables 
 
Quality Rating: Poor 
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8. Xia et 

al., 
(2014) 

439 Chinese 
undergradua
te students 
(Mage=21.64 
years, 
SD=1.54, no. 

of 
males=222). 

Mandarin 
Chinese 
version of  
NEO-PI-R 
(Costa & 
McCrae, 1992) 
Good reliability 
and validity 
reported for 
Chinese 
sample (Yang, 
2010)  

N/A Self-Rating 
Depression 
Scale (SDS; 
Wang & Chi, 
1984). SDS 
mean scores not 
provided. 
 

None of the NEO-PI-R facets of agreeableness were 
associated with depression scores:  
Trust (A1) (β = -0.05, CI: not provided, p > 0.05), 
Straightforwardness (A2) (β = -0.05, CI: not 
provided, p > 0.05),  
Altruism (A3) (β = --0.09, CI: not provided, p > 0.05), 
Compliance (A4) (β = 0.01, CI: not provided, p > 

0.05),  
Modesty (A5) (β = 0.03, CI: not provided, p > 0.05), 
Tender-mindedness (A6) (β = -0.03, CI: not 

provided, p > 0.05). 
 
Note on analysis. The analysis involved entering all 
facets of the five factors as joint predictors of 
depression scores. 

Strengths: Study 

population clearly specified 
and defined; large N; good 
psychometric properties of 
measures; controlled for 
gender and age 
 
Limitations: Low 

generalisability; depression 
scores for study population 
not reported;  
 
Quality Rating: Fair 

9. Yang 

et al., 
(1999) 

360 
outpatient 
and inpatient 
adults with a 
diagnosis of 
MDD in 13 
Chinese 
cities (no 
other 
demographic 
details 
provided for 
this group) 

NEO-PI-R 
(Costa & 
McCrae, 1992) 

Standardisation 
population for the 
NEO-PI-R (Costa 
& McCrae, 2008). 
“Western”, not 
further specified.  

MDD diagnosed 
by a psychiatrist 
based on the 
Chinese 
Classification of 
Mental 
Disorders 
(CCMD; Chen, 
2002) 

Compared to the Western normative sample of the 
NEO-PI-R, Chinese subjects with depression did not 
significantly differ in any of the six NEO-PI-R facets of 
agreeableness (p > 0.05, cannot determine other 
statistics due to absence of standardisation data). 

Strengths: Large N from 

multiple sites 
 
Limitations: 

Standardisation sample 
undefined; compared 
Chinese sample to 
Western standardisation 
sample; poorly defined 
depressed group 
 
Quality Rating: Poor 

 

Note: MDD = Major depressive disorder; NEO-PI-R = Revised NEO Personality Inventory; DIS = Diagnostic Interview Schedule; SCAN = Schedules for Clinical 

Assessment in Neuropsychiatry; SD = Standard Deviation; MADRS = Montgomery- ÅAsberg Depression Rating Scale; BDI = Beck Depression Inventory; CES-D = 

Center for Epidemiologic Studies – Depression Scale; 6FPQ = Six-Factor Personality Questionnaire; JPI-R = Jackson Personality Inventory–Revised;  BFAS = Big Five 

Aspect Scales; DSM = Diagnostic and Statistical Manual; HAM-D = Hamilton Depression Rating Scale; SCID (Structured Clinical Interview for DSM Disorders; SDS = 

Self-Rating Depression Scale, N/A = not applicable; NIH = National Institute of Health 
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Summary of Included Studies  

The mean age of subjects varied considerably as each study applied 

different inclusion criteria (range of means 21.6 – 69.5 years). Three studies 

(study 2, 6 and 7) did not specify demographic characteristics of the samples 

that were used in facet-depression analyses. Two studies recruited 

undifferentiated populations who were screened for symptoms of depression 

(study 6 used a community sample, and study 8 used undergraduate students) 

while seven studies utilized populations where individuals were diagnosed with 

depression (study 1, 2, 3, 4, 5, 7 and 9).  

All nine studies used the Revised NEO Personality Inventory (Costa & 

McCrae, 1992) to assess facets of Agreeableness. Studies with non-English 

speaking populations used culturally adjusted local versions (study 4, 5, 8 and 

9). Two studies used additional personality inventories based on the FFM. 

Study 6 used the Six-Factor Personality Questionnaire (Jackson et al., 2000) 

and Jackson Personality Inventory–Revised (Jackson, 1994) and study 7 used 

the Big Five Aspect Scales (DeYoung et al., 2007).  

 Two studies (1 and 3) explored personality differences between 

depressed cases and healthy controls. Three studies (2, 5 and 9) investigated 

these differences using standardisation samples of the NEO-PI-R as control 

groups. Studies 4, 6, 7 and 8 did not use a comparator. All studies were 

observational, employing cross-sectional (1, 2, 3, 5, 6, 7, 8 and 9) and/or 

longitudinal (4, 3 and 6) designs. 

 Included studies assessed depression using at least one standardised 

diagnostic tool (1, 2, 3, 7 and 9) or symptom measurement scale (4, 5, 6, 7 and 
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8). Clinical tools used for diagnosing depression were the Diagnostic Interview 

Schedule (Eaton et al., 1997; study 1), the Schedules for Clinical Assessment in 

Neuropsychiatry (Wing et al., 1990; studies 1 and 2), the Montgomery-ÅAsberg 

Depression Rating Scale (Montgomery & Åsberg, 1979; study 3), the Structured 

Clinical Interview for DSM-IV (First et al., 1995; study 7), and the Chinese 

Classification of Mental Disorders (Chen, 2002; study 9). Scales for measuring 

symptoms of depression used by the included studies were the Beck 

Depression Inventory (Beck et al., 1998; studies 4 and 5), the Centre for 

Epidemiologic Studies–Depression Scale (Radloff, 1977; study 6), the Hamilton 

Depression Rating Scale (Hamilton, 1960; study 7), and the Self-Rating 

Depression Scale (Wang & Chi, 1984; study 8). 

 

Critical Appraisal 

Trust 

Among the studies recruiting undifferentiated populations, study 8 found 

no relationship between Trust and depressive symptoms in Chinese 

undergraduates, reporting a trivial effect size (Cohen, 1992). Although this 

study’s sample was large (n = 439) and the analysis controlled for other facets, 

students’ depression severity scores were not reported. Based on the student 

population, it could be assumed that relative depression severity was low and 

variability of scores was limited and this could have limited the likelihood of 

significant associations being found. Adjusting alpha level for a large number of 

comparisons also reduced power of the test of significance to detect a potential 

effect.  
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In studies that recruited depressed populations and compared them to 

healthy controls, study 1 found no significant differences in Trust, reporting a 

small effect size. The study used two diagnostic tools, controlled for other 

disorders, alcohol and substance use and compared population-based samples. 

A possible limitation contributing to this difference being non-significant was the 

relatively small sample of depressed adults (n = 60). No significant differences 

were also reported by study 2 (effect size not provided), which compared a 

larger group of depressed adults (n = 132) with an unspecified group of healthy 

controls (n = 295) from the NEO-PI-R standardisation sample. In this study, 

however, the authors used a conservative significance threshold, raising the 

likelihood of type II error. Study 5 found significant differences in Trust between 

French depressed adults and an undefined French NEO-PI-R healthy 

standardisation sample. This difference is highly noteworthy as the authors 

used a Bonferroni correction, thus lowering the significance threshold. However, 

generalisability of the findings is limited due to the use of a very small and 

specific depressed sample (n = 58) and a standardisation sample, which may 

have differed from the depressed sample in important characteristics. The study 

also did not report statistics that would indicate the effect size of this 

relationship, although, based on the sample size and reduced alpha level, it 

could be estimated to be medium to large. Study 9 found no significant 

differences in Trust between a large sample of depressed Chinese adults (n = 

360) and a healthy standardisation sample of the NEO-PI-R. The study did not 

provide any statistical data, which prevents an estimation of effect size. 

Furthermore, the analysis compared depressed Chinese adults to a healthy 

Western standardisation sample, which potentially biased the study results. 
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Study 3 used a depressed group (n = 112) and a healthy community sample (n 

= 104) and found that scores on Trust made no significant difference in the 

odds of having a historical diagnosis of depression. This study treated 

personality as a retrospective measure, therefore temporal ordering of the 

relationship between trust and depression is not clear and this potentially affects 

the generalisability of the study’s findings. The study also did not report any 

statistical data for the results of the test of difference. None of the studies tested 

Trust as a prospective predictor of diagnosis of depression using healthy 

populations with longitudinal follow-ups.  

Several studies also looked at relationships between Trust and 

depression within depressed populations. In study 7, depression severity was 

found to be negatively associated with scores on Trust with a small effect size, 

such that depressed adults with lower scores on Trust had higher severity of 

depression. Although the authors controlled for other agreeableness facets, the 

sample was poorly defined and confounding variables were not accounted for. 

This introduces a potential bias to the study findings. Finally, study 3 examined 

depressed older adults and found no significant relationship between Trust and 

baseline depression severity, depression severity at 3-month follow-up, and 12-

month follow-up. Effect sizes were trivial. 

Overall, no relationship was found between Trust and depressive 

symptoms in an undifferentiated population, although this evidence is based on 

only one study. None of the included studies tested this facet as a longitudinal 

predictor of depression severity in a non-clinical sample. Other findings from the 

included studies suggest that Trust could potentially be lower in depressed 
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compared to healthy adults and further decrease in depressed adults with an 

increase in symptom severity. Nonetheless, the evidence supplied by the two 

studies is very limited with significant findings not being replicated by other 

studies, which suggests that the true strength of the relationship is likely to be 

very weak.  

 

Modesty 

In studies recruiting undifferentiated populations, study 8 reported a 

trivial non-significant relationship between Modesty and depressive symptoms 

in Chinese undergraduates. The aforementioned strengths and limitations of 

this study should be considered. Study 6 analysed secondary data from a large 

community sample and found no relationship between Modesty and baseline 

depression. Longitudinally, Modesty was also not predictive of depression 

severity five years after baseline. A large sample size, controlling for other 

facets and personality being assessed before depression contribute to the 

strength of this study, although drop-out rate was high (over 50%), potentially 

confounding the study findings. Reported effect sizes were trivial.  

In studies that recruited depressed populations, study 1 found a small, 

non-significant difference in Modesty between depressed adults and healthy 

controls, but the sample size was small. No significant differences between 

depressed and healthy adults were also reported in study 2, although this study 

used a conservative significance threshold (effect size not provided). Study 5 

found a small, non-significant difference in Modesty between French depressed 

adults and the standardisation sample. Because of the low significance 
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threshold level determined by the authors using Bonferroni correction, it would 

have been useful to know the effect size, but the study did not report any 

statistical data for this relationship. Study 9 found no significant differences in 

Modesty between Chinese adults and the NEO-PI-R standardisation sample 

and did not report effect size. Study 3 found that scores on Modesty made no 

significant differences in the odds of having a historical diagnosis of depression. 

None of the studies tested Modesty as a prospective predictor of diagnosis of 

depression using healthy populations with longitudinal follow-ups. 

Three studies also looked at associations between Modesty and 

depression within depressed populations. In study 7, depression severity in 

depressed adults had a small positive relationship with scores on Modesty. In 

study 3, scores on Modesty were not related to depression severity at baseline, 

3-month follow-up and 12-month follow-up (trivial effect sizes). Longitudinally, in 

study 4, Modesty in depressed adults had small- to medium-sized positive 

associations with depression severity after 12 months of treatment. However, 

similar to study 5 with which it seems to have shared its study sample, study 4 

used a small and highly specific sample (n = 43) and drop-out rate between 

baseline and follow-up was high. It is unclear in which direction the high drop-

out may have influenced the results.    

Overall, two studies reported no relationship between Modesty and 

depressive symptoms in an undifferentiated population. Longitudinally, one 

study found Modesty not to predict depression severity five years after baseline. 

Other findings suggest that depressed individuals who score high on Modesty 

may experience worse symptoms of depression at the time of testing and 12 
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months later; however, the evidence is again very limited with significant 

findings not being replicated, which suggests that the true strength of the 

relationship is likely to be very weak.  

Straightforwardness, Altruism, Tender-mindedness, and Compliance 

Only study 8 explored the relationship between symptoms of depression 

and these four NEO-PI-R facets in an undifferentiated population and found no 

significant associations with trivial to small effect sizes. None of the studies 

explored this relationship longitudinally using the four facets as predictors of 

depression severity in this population.  

In studies that recruited depressed populations, study 1, 2, 5 and 9 found 

no significant differences in these facets between controls and depressed 

individuals. Again, all effect sizes were trivial to small. None of the studies 

tested these facets as prospective predictors of diagnosis of depression using 

healthy populations with longitudinal follow-ups. 

Within depressed populations, study 4 did not find a significant 

relationship between depression severity and the four facets. Study 7 found 

significant associations between depression severity and three facets: 

Straightforwardness, Altruism, and Tender-mindedness, but the effect sizes of 

the relationships were trivial. Scores on Compliance were not related to 

depression severity in this study. Additionally, some confidence intervals that 

were calculated using the study data crossed the zero mark (despite authors 

reporting significant results), which, together with the lack of control for 

confounding variables and a poorly defined sample, undermines the overall 

validity of these findings rendering them anomalous. The relationships for the 
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three facets also became nonsignificant when other facets were controlled for, 

suggesting none of the three facets were uniquely associated with depressive 

symptoms. In study 3, scores on Straightforwardness, Altruism, Tender-

mindedness, and Compliance, were not related to depression severity at 

baseline, 3-month and 12-month follow-ups (all trivial effect sizes). In study 4, 

scores on these facets were found not to be predictive of depression severity 

after 12 months of treatment when controlling for each other. No data were 

provided for these results.  

Overall, only one study reported relationships between 

Straightforwardness, Altruism, Tender-mindedness, Compliance and depressive 

symptoms in an undifferentiated population, which were null. Four studies found 

no differences in these facets between healthy adults and depressed 

individuals. None of the studies tested the four facets as prospective predictors 

of diagnosis of depression using healthy populations with longitudinal follow-

ups. Within depressed populations, one out of two studies reported significant 

associations between Straightforwardness, Altruism, and Tender-mindedness, 

but methodological issues of the study largely invalidate these findings. 

Therefore, the evidence accrued from the included studies suggests there is no 

relationship between these four facets and depression. 

 

Other Facets of Agreeableness 

Two studies investigated facets of Agreeableness that were not based on 

the NEO-PI-R. Study 6 tested two facets for association with depression - 

Good-Natured and Empathy - of two personality taxonomies (Six-Factor 
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Personality Questionnaire; 6PFQ, and Jackson Personality Inventory–Revised; 

JPI-R). These relationships were not significant and effect sizes were trivial.  

Study 7 used two facets from the Big Five Aspect Scales (BFAS): 

Compassion and Politeness. Although the study reported that Politeness was 

associated with depression severity in depressed adults, the aforementioned 

methodological limitations of this study together with the trivial effect size 

question the robustness of this finding. Compassion was not significantly 

associated with depression severity. Neither facet was associated with 

depression severity when other facets were controlled for.  

Overall, despite the non-significant or unreliable findings reported by the 

two included studies, this review did not accrue enough data to establish 

whether relationships between these four non-NEO-PI-R facets and depression 

exist. Finally, whilst all four facets from the non-NEO-PI-R taxonomies are 

reported to correlate with Agreeableness, conceptual links with the six NEO-PI-

R facets are unclear (e.g., Melchers et al., 2016).  

 

Discussion 

The review provided some very limited evidence of an association 

between depressive symptoms and two NEO-PI-R facets of Agreeableness in 

depressed adults: Trust and Modesty. Associations between the other four 

NEO-PI-R facets Straightforwardness, Altruism, Compliance, and Tender-

Mindedness, were not demonstrated in any of the included studies. As a result, 

the review question of which facets of Agreeableness are associated with 
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depressive symptoms can be tentatively answered for Trust and Modesty, and 

these findings are discussed in light of past theory and learning outcomes that 

emerged from this review.  

The review methodology had several strengths. A range of literature 

databases was considered. The database search yielded a large number of 

records which included studies identified through screening of reference 

sections of the nine identified studies as well as relevant review papers. This 

indicates the literature search reached a good level of saturation. Furthermore, 

risk of bias was assessed using a robust quality assessment tool and the inter-

rater reliability of quality ratings between the primary and independent 

researchers was excellent. Weaknesses of the review methodology include the 

search being limited to English language and the author not searching grey 

literature due time constraints. The exclusion of grey literature could present 

publication bias, making the results of the review more significant than it would 

be representative. Finally, inter-rater quality assessment of the included studies 

was only applied to three randomly selected papers.  

Findings of this review provide some indication as to the reasons why 

Kotov et al.’s meta-analysis (2010) did not find a relationship between 

Agreeableness and depression. It appears the association is complex as some 

facets may not be linked with depression at all, but others show counteracting 

associations that balance each other out. Despite Agreeableness being 

characterised as a domain of interpersonal behaviour and quality of interactions 

(Costa, McCrae, & Dye, 1991) and depression being known to impact on social 

life (Steger & Kashdan, 2009), scores on Agreeableness may be of little clinical 
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value for the treatment of depression. Instead, attention should be paid to the 

lower order facets which appear to have some associations with the disorder 

and could be potentially useful in optimising treatment.  

While the reviewed evidence does not indicate causality in the reported 

associations, theory indicating possible causal links should be considered. 

Several theoretical underpinnings could explain the negative relationship 

between depression and Trust. For instance, Beck’s cognitive theory (1967) 

posited that depressed individuals demonstrate negative automatic thinking 

whereby critical thoughts about self, the world and the future occur 

spontaneously, and this reinforces faulty information processing creating further 

cognitive bias. For example, depressed individuals may draw negative 

conclusions in the absence of supporting data and focus on the worst aspects 

of a situation (Beck, 1967). This bias may not only influence self-to-self relating, 

but also impact on the quality of relationships with others through avoidance of 

intimacy or fear of losing others. Low interpersonal trust has been found to be 

linked with low social capital, loneliness, and lack of support (Han et al., 2018). 

It is possible that, in depression, trust in self and others may diminish with 

confidence and subsequent avoidance of social situations. This results in lack of 

positive reinforcement and non-satisfaction of need for relatedness (Ryan & 

Deci, 2000).  

There are also possible clinical implications of the potential relationship 

between depression and Trust. For instance, having trust in the therapist and 

treatment has been identified as one of the key underlying factors in 

psychotherapy research (e.g., Leach, 2005; Marshall & Serran, 2004). Focusing 
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on developing a trusting therapeutic relationship early in the treatment process 

may therefore be particularly beneficial when working with depressed 

individuals.  

The positive relationship between Modesty and depressive symptoms 

may appear counter-intuitive as this personality trait is conventionally perceived 

as a virtue valued by others (McMullin, 2010). Nonetheless, modesty seems to 

have its pitfalls, as those exhibiting this trait may be more likely to deny their 

need for support when unwell (McMullin, 2010). Therefore, it may be the case 

that Modesty ultimately hinders acquisition of resources at the time of need and 

leads to higher vulnerability. In addition, being modest, particularly in men, can 

be perceived by others as a sign of weakness and low social status (Moss-

Racusin, Phelan, & Rudman, 2010). This may lead to subordination, social 

defeat and negative self-image, well-documented factors playing role in 

depression (Gilbert, 2006). In light of the reviewed literature, the potential 

relationship between depression and modesty could have important clinical 

implications. High modesty in depressed individuals could be identified as a 

potential barrier to accessing support. Therefore, it may be particularly useful for 

clinicians to discuss modesty early in the treatment process to empower 

depressed individuals to acknowledge their needs and engage in treatment in 

order to meet them. Potential consequences of high modesty could be explored 

with depressed clients and incorporated in formulation to inform treatment. 

Theoretical evidence supporting possible associations between the four 

remaining NEO-PI-R facets and depression in either direction exists and this, 

together with the low quality of evidence retrieved from the included papers, 
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perhaps warrants further experimental studies focusing on these constructs. 

Furthermore, it may be the case that relationships between some personality 

facets and depression are non-linear, and this would not have been identified by 

the included studies.  

For instance, whilst average to high forms of altruism may be beneficial 

for well-being (Curry et al., 2018), it may be harmful at its extreme. This is well 

demonstrated by the theory of unmitigated communion, where individuals who 

involve themselves with others to the exclusion of themselves neglect their core 

needs leading to lower well-being and more depressive symptoms (Helgeson & 

Fritz, 1998). Similarly, compliance - whilst perhaps benign in its milder form, 

high levels are linked with low social rank, predicting poorer health (Sapolsky, 

2005). The indication of an association between straightforwardness and 

depression is less clear. Whilst generally seen as a virtue affording honest and 

genuine relationships (Faber et al., 2004), individuals scoring very high on this 

personality trait could be perceived as blunt, insensitive or coarse and have 

lower social capital. Finally, tendermindedness also appears to have a 

conflicting relationship with depression, with average levels being possibly 

benign and extreme levels likely to cause compassion fatigue. Studies aiming to 

explore associations between the four facets and depression could test 

predictions about non-linear relationships.  

 

Limitations 

This review had several limitations. While symptoms or diagnosis of 

depression were generally among the primary variables of interest across the 
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included studies, facets of Agreeableness and their relationships with 

depression were often reported as an adjunct to other, more detailed results of 

analyses authors had a primary interest in. Consequently, some of the research 

designs employed in the included studies are arguably poorly suited to answer 

the review question.  

Related to this is the overall poor quality of retrieved evidence that 

informs the review question. Studies often used small and specific samples or 

did not provide sample characteristics, statistical data was missing and drop-

outs were high or unreported. In addition, whilst some indication of a 

relationship between depression and Trust and Modesty was found, evidence 

comes from only three studies (two of which appear to have shared their 

sample) and variance accounted for by the facets was only very small. 

Confidence in these relationships is therefore low. The review also did not 

accrue enough evidence to sufficiently explore relationships between 

depression and other, non-NEO-PI-R facets of Agreeableness.  

Finally, it is possible that cognitive biases that are symptomatic of 

depression impact on the self-report scores on personality facets such that the 

scores themselves are more representative of depression than premorbid 

personality traits. In other words, individuals’ self-report of their personality 

could differ between depressed and non-depressed. Perhaps this could be 

mitigated by collecting other-report data. The fact that the included studies did 

not explore links between the personality of healthy adults and the development 

of depression in later life highlights an important limitation of this review. 
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Future Research 

 Although the results of the current review indicate that Trust and Modesty 

are associated with depression, this would preferably be confirmed by 

conducting a more methodologically robust empirical study. This study could 

employ a longitudinal, prospective design using healthy populations to explore 

links between pre-morbid personality facets and incidence of depression in later 

life. Assuming key covariates such as age, sex or marital status (Meng et al., 

2017) would be controlled for, this design could offer findings with high clinical 

significance.  

Alternatively, links between facets and depression could also be 

assessed through personality states. These are short-term, concrete patterns of 

acting, feeling, and thinking (Heller, Komar, & Lee, 2007) and possible study 

designs could explore whether depressive symptoms covary with states and 

behaviours that are high in certain facets of agreeableness.  

 

Conclusions 

The systematic review provides some limited evidence indicating NEO-

PI-R facets Trust and Modesty are associated with depression. Specifically, it 

appears that in depressed adults Trust decreases and Modesty increases with 

depression severity. Whilst causality of these links cannot be established, 

considering these associations may be of clinical value when working with 

depressed individuals. Despite conceptual evidence suggesting that links 

between depression and other facets could exist, none were found to reach 
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significance. Future research could (a) focus on further empirical testing of the 

reported associations through more robust longitudinal designs, and (b) employ 

methods of analysis that could uncover potential non-linear associations 

between the other four facets. 
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Abstract 

The use of cognitive reappraisal (CR) has been linked with improved 

emotional wellbeing in populations with a history of traumatic stress. Whilst 

research suggests that the extent to which individuals master CR (CR ability) 

moderates the relationship between depression and stress, studies have not 

attempted to improve CR ability in individuals experiencing stress due to 

everyday events or test for potential health benefits of this intervention. Past 

experimental studies using CR have largely employed group designs in which 

the effects of intervention are averaged across participants, leading to 

potentially valuable information being disguised. To this end, this study 

employed a single case experimental design to investigate the impact of 

repeated use of CR on affect, perceived stress, and depression in a female 

adult sample with high stress. The study also included an aspect of helping 

behaviour in the intervention to investigate whether there are additive benefits 

to using CR for self and to help others compared to using CR for oneself only. 

Twelve adult females were recruited from the community (university staff 

and students) to take part in the study lasting 21 days. Daily measures were 

collected over the course of the study and pre-post study measures were taken 

at baseline, CR intervention, and follow-up stages. At the beginning of the 

intervention phase, participants were randomly allocated to one of two groups.  

Group 1 completed 10 days of the daily CR Task whereby daily stressors were 

described in writing, reappraised and then described again giving the event a 

newly acquired meaning. Group 2 completed five days of the CR Task followed 
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by five days of using CR to help reappraise written accounts of daily stressful 

events written by others (CR Helping Task).  

At the group level, using randomisation tests, no significant 

improvements in emotional affect and daily stress were found in response to the 

intervention. At the individual level, using the reliable change index, depressive 

symptoms decreased reliably in three out of five participants for whom a 

decrease was possible and for whom CR Ability increased with the intervention. 

Perceived stress decreased reliably in five out of 10 participants for whom CR 

Ability increased. Finally, changes in depressive symptoms did not differ 

between groups, but, contrary to expectations, perceived stress decreased 

reliably in a larger number of participants in group 1 compared to group 2.  

The CR intervention showed promise as a feasible short-term stand-

alone intervention and demonstrated the utility of targeting specific aspects 

within psychological care to clarify mechanisms of change and theory. Further 

research is needed to explore how to optimise the intervention, particularly in 

terms of length and the design of the CR Helping Task.  

Keywords: Reappraisal, emotion regulation, stress, depression, helping 
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Introduction 

Emotional reactions to daily events unfold over time as a consequence of 

the appraisal we make of them (Folkman & Lazarus, 1985). Therefore, it is not 

an event that elicits a particular emotion but the person’s subjective appraisal of 

the event that evokes an emotion. The emotional reaction triggers emotion 

response tendencies such as physiological responses (e.g., increased pulse) 

and behaviour (e.g., flight or fight; Lazarus, 1991). Gross’s (1998) model of 

emotion regulation suggests that the most effective emotion regulation 

strategies are antecedent-focused strategies that are enacted even before 

emotion response tendencies are activated, thus avoiding the use of energy 

resources to manage emotional responses that have already been generated 

(Gross, 2001). One such antecedent-focused strategy is cognitive reappraisal 

(CR).  

 

Cognitive Reappraisal and Emotional Affect 

CR is an emotional regulation technique in which reinterpretation of 

misattributions about the emotion-eliciting event are stimulated to develop a 

new symbolic meaning of the experience which alters its emotional impact 

(Lange, Van De Ven, & Schrieken, 2003; Lazarus & Alfert, 1964). By employing 

CR, individuals can actively up-regulate positive affect (e.g., Krompinger, 

Moser, & Simons, 2008; Shiota, 2006) and down-regulate negative affect (e.g. 

Gross, 1998). This strategy is considered one of the key features of many 

psychological interventions, such as cognitive-behavioural therapy (Samoilow & 
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Goldfried, 2000), dialectical behavioural therapy (Lynch, Trost, Salsman, & 

Linehan, 2007) and psychodynamic therapy (Bateman & Fonagy, 2006). 

Moreover, CR has been successfully used as part of cognitive-behavioural 

internet-based interventions (IBI) for trauma-related mental health problems 

(Lange et al., 2003; Wagner, Schulz, & Knaevelsrud, 2012). Furthermore, 

Amstadter, Broman-Fulks, Zinzow, Ruggiero and Cercone (2009) noted that a 

major limitation of existing IBI packages is that they have a singular focus on 

specific diagnoses (e.g., depression only), which limits applicability to stress-

exposed populations who are at risk of developing a broad range of mental 

health problems. The present study aims to rectify this limitation by recruiting a 

non-clinical community sample with high levels of life stress.   

 

Cognitive Reappraisal, Perceived Stress and Depression   

Due to the ability to change the course of emotional and subsequent 

physiological response to negative stimuli, CR has been a popular subject in the 

mental health coping literature for the past two decades. Research has shown 

that higher use of CR is observed in healthy controls compared to individuals 

with clinical levels of anxiety and depression (Garnefski et al., 2002; Garnefski, 

Teerds, Kraaij, Legerstee, & van den Kommer, 2004). Individuals who report 

frequent use of CR experience improved functioning in interpersonal and well-

being domains, as assessed by self-reports and peer feedback (Gross & John, 

2003). Frequent use of CR was also associated with better physical and mental 

health outcomes in patients with long-term health conditions (Moskowitz, Hult, 

Bussolari, & Acree, 2009) and caregivers (Pakenham, 2005). Nonetheless, 
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benefits of actively teaching this skill to a community sample of adults with 

experiences of stressful life events are yet to be demonstrated.  

 

Cognitive Reappraisal and High Life Stress   

Troy, Wilhelm, Shallcross, and Mauss (2010) found that the ability to use 

CR well (CR ability) moderated the relationship between intensity of life stress 

and depressive symptoms in a community sample of 90 women who had 

experienced a stressful life event in the past three months. In this study, 

emotional states were induced using video clips and participants’ reactions 

were measured using physiological recordings (skin conductance), and self-

report questionnaires. Results suggested that women who experienced high life 

stress and show low CR ability most benefit from using CR in reducing 

depressive symptoms. Although these results highlight important links between 

CR and well-being, the research did not attempt to teach or increase CR ability 

in women to assess improvement in well-being which may be particularly 

beneficial to vulnerable populations who experienced stressful life events.  

CR has been successfully trialled as an IBI for Dutch adults suffering 

from mild to severe traumatic stress (Lange et al., 2003). Sixty-nine adults from 

the general population with high levels of traumatic stress completed a 5-week 

internet-based treatment that instructed participants to complete essays 

encompassing a description of the traumatic event and use of CR to challenge 

automatic thoughts and derive a new meaning from the events. Individuals in 

the treatment group reported lower trauma-related symptoms and general 
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psychopathology such as depression, anxiety, somatisation and sleeping 

problems when compared to waiting list controls. This study demonstrated that 

CR interventions can be successfully provided to people with a history of 

stressful life events using online tools. However, as the study reported a high 

drop-out rate, the authors suggested that future research should include an 

additional face-to-face element to ensure engagement and reduce attrition 

(Lange et al., 2003).  

To the best of the author’s knowledge, no previous study has sought to 

teach CR as a stand-alone intervention for females with a history of high life 

stress that tried to increase CR ability in order to alter emotional responses to 

everyday stressful events. Stressful life events have been consistently linked 

with an increase in depressive symptoms (Mazure, 1998) and an earlier onset 

of major depression (Hammen, 2005), suggesting populations with experiences 

of high life stress may be particularly vulnerable to developing mental health 

problems if further stressors occur. Improving the resilience of this population 

could have a high clinical significance. This study recruited only female 

participants due to the known gender differences in emotional reactivity 

(Charbonneau, Mezulis, & Hyde, 2009; Timmers, Fischer, & Manstead, 1998), 

exposure to stress (Breslau, 2002; Turner, Jay, & William, 1989), and risk for 

depression (Kender, Thornton, & Gardner, 2000; Nolen-Hoeksema, 2001). It 

also reduced heterogeneity within the sample that could limit the ability to 

address the study hypotheses.  

To date, studies investigating the effects of CR have largely employed 

group designs in which the effects of intervention are averaged across 
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participants, which leads to potentially valuable information being obscured, for 

example, being able to determine who could benefit the most from a treatment. 

Single case experimental designs (SCED) allow individual changes in patterns 

in the data to be observed and can efficiently demonstrate clear causal links 

between intervention and behaviour change (Kazdin & Nock, 2003). 

Considering the findings and limitations of previous studies, the present study 

(a) uses CR as a stand-alone intervention in a community sample of females 

with high levels of life stress and low CR ability, (b) employs a SCED, (c) 

attempts to enhance participants’ CR ability, and (d) combines online as well as 

in-lab face-to-face activities to limit attrition.  

Finally, to increase possible benefits of the intervention, the present 

study adds an experimental element of helping behaviour to the CR intervention 

for half of the study participants. Research indicates that people who engage in 

helping behaviour to support others benefit from better physical and mental 

health outcomes (Casiday, Kinsman, Fisher, & Bambra, 2008).  

 

Helping Behaviour and Emotional Well-being  

Helping behaviour can take many forms and has been described using 

various terms interchangeably in the literature, including pro-social behaviour, 

volunteerism, and peer support (Post, 2005). This study uses the term ‘helping 

behaviour’, defined as the support that people with lived experience are able to 

give to one another (Mental Health Foundation, 2017). A succinct summary of 

the positive impact helping behaviour can have on health of the helpers as well 
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as those who receive it has been provided by Casiday and colleagues (2008). 

Their review concluded that people who engage in helping behaviour show 

decreased depressive symptoms, and perceived stress, and increased life 

satisfaction, ability to cope with own illness, and social support and interaction 

(Casiday et al., 2008). Therefore, adding a simple component of helping 

behaviour to the CR intervention could enhance its effectiveness and provide 

additional benefits for people in terms of well-being.  

 

Helping Behaviour and High Life Stress  

Various aspects of helping behaviour have been included as coping 

strategies or in clinical treatment to improve well-being (e.g., Bisson, Brayne, 

Ochberg, & Everly, 2007; Fallot & Harris, 2002, Jones, Roberts, & Greenberg, 

2003). Midlarsky (1991) proposed five mechanisms through which engaging in 

helping behaviour could benefit the helper. These are (a) distraction from the 

person’s own problems, (b) enhanced meaningfulness and purpose in life, (c) 

increased perception of competence and self-efficacy, (d) improved social 

integration, and (e) a more active lifestyle. Despite the promising evidence of 

the positive impact of helping behaviour, to the best of the author’s knowledge, 

no study to date has investigated whether combining the well-established 

intervention of CR with helping behaviour in individuals who experienced 

stressful life events can have an additive effect compared to the individual CR 

intervention alone.  
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To this end, the current study examines the additive benefit of 

incorporating helping behaviour in a stand-alone CR intervention for females 

with a history of stressful life events to examine the impact on their level of 

depression, perceived stress and emotional well-being. Innovatively, the study 

combines the two intervention strategies synergistically so that the helping 

component can both make learning and practice of CR more effective and offer 

its own benefits through the mechanisms described by Midlarsky (1991).  

Aims 

The present study (a) investigates the impact of repeated use of CR on 

emotional affect, perceived stress, and depression in a female adult community 

sample with high life stress; and (b) investigates the additive impact of using CR 

to help an imaginary participant compared to using it for oneself only.   

 

Hypotheses 

1a. After CR intervention, participants will report increased positive affect, 

decreased negative affect and decreased daily perceived stress compared to 

before CR intervention. 

1b. Over the course of CR intervention, participants’ depressive symptoms and 

perceived overall stress will decrease.  

2a. After CR intervention, participants who used CR intervention for themselves 

and to help others will show a greater increase in positive affect and greater 
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decreases in negative affect and daily perceived stress than people who used 

CR intervention for themselves only. 

2b. Over the course of CR intervention, participants who used CR intervention 

for themselves and to help others will show greater decreases in overall 

perceived stress and depressive symptoms than people who used CR 

intervention for themselves only. 

 

Method 

 SCED studies use a limited number of participants and focus on the 

unique differences between individuals rather than differences between groups 

(Rassafiani & Sahaf, 2009). By focusing on the individual, who serves as their 

own control, SCEDs can understand mechanisms via response patterns within 

treatment, allowing optimisation for individual recipients (Morgan & Morgan, 

2008). Therefore, SCEDs have strong external validity making it a popular 

method for investigating interventions used in clinical practice. This study 

adhered to What Works Clearinghouse standards (WWC; Kratochwill et al., 

2010) for conducting SCEDs and followed the Single-Case Reporting guideline 

in Behavioural Interventions (SCRIBE; Tate et al., 2016).  

 

Design 

To answer the hypotheses, a non-concurrent, randomised, multiple-

baseline ABC SCED was applied. Participants completed repeated 
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measurements during a baseline phase (phase A), an intervention phase 

(comprised of intervention 1 or 2; phase B) and a follow-up phase (phase C). 

Phase A acted as a control and was compared with phases B and C. 

Participants were randomly assigned to one of the two interventions. One half of 

the study participants received intervention 1 (CR for self only), and the other 

half received intervention 2 (CR for self and to help others). See Figure 1 for an 

overview and Appendix A for a detailed description of the study design. 

 

Participants 

Twelve female participants with a recent history of life stress were 

recruited from a non-clinical population using posters and an online research 

article (Appendix B). Ages ranged from 19 to 57 (Mean = 38.4, SD = 11.4). 

Interested participants were emailed an information sheet and invited to 

complete a screening survey (Appendix C). Those who met inclusion criteria 

were contacted via phone, the study design was explained, and university 

appointments arranged. Eight participants were university staff, two were 
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postgraduate, and two were undergraduate students. Participants were given 

£40 as a gift for participation.  

Inclusion criteria. Candidates were required to (a) have experienced at 

least two stressful life events in the past 12 months and considered these to 

have had a negative impact on their lives, (b) be female, (c) 18 years of age or 

older, (d) able to access the internet from home, (e) able to use keyboard or 

touchpad to type, (f) commit to completing daily internet-based tasks lasting 

between 10 and 30 minutes for the duration of 21 days, and (g) be willing to 

attend four face-to-face appointments with the researcher.  

Exclusion criteria. To increase the probability of participants’ CR ability 

being low, participants were excluded if they had received cognitive behavioural 

therapy (CBT) in the past six months and/or had changed medication for a 

mental health condition in the past six weeks. CBT includes training and 

practice of emotion regulation strategies such as CR, which would limit the 

effect of the intervention provided by this study. Recent changes in medication 

can cause changes in mood and this could further confound the study results.  

 

Measures and Materials 

 Life Experiences Survey (LES; Sarason, Johnson, & Siegel, 1978; 

Appendix D). Cumulative stress was measured using section 1 of the LES, 

which includes 47 questions assessing a wide range of potentially stressful 

events that an individual may have experienced in the past 12 months. 

Respondents indicate whether they experienced each event and the kind of 
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impact the event had on them. The LES also allows respondents to add up to 

three unique stressful events that may not have been mentioned among the 47 

items. The respondent is asked to rate the impact of each event on a 7-point 

scale ranging from “extremely negative” to “extremely positive”. Only the 

negative impact of stressful life events was used as a measure of cumulative 

stress as negative events have been found to better predict negative 

psychological outcomes (Sarason, Sarason, Potter, & Antoni, 1985). A high 

score on the LES (range 0 – 150) indicates high cumulative stress resulting 

from negatively appraised adverse events.  

 

Daily outcome measures (see Appendix E).  

The Positive and Negative Affect Scale (PANAS; Watson, Clark, & 

Tellegen, 1988). The PANAS is a 20-item self-report measure of positive and 

negative state affect. The scale asks respondents to indicate on a 1 to 5 Likert 

scale how they are feeling at the present moment in relation to 20 different 

markers of positive or negative affect. Positive affect (PA) is represented by the 

extent to which a subject experiences pleasurable engagement with the 

environment (e.g., enthusiasm), while high subjective distress and 

unpleasurable engagement is indicative of negative affect (NA; e.g., lethargy). 

The reliabilities (internal consistencies) of the PANAS positive affect and 

negative affect scales were described using Cronbach’s alpha and estimated at 

.89 for the PA scale, and .85 for the NA scale (Crawford & Henry, 2004).  
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Daily Stress measure. As a brief measure of daily stress, participants 

were asked to respond to the question: “Over the past 24 hours, how stressed 

did you feel overall?” using a 10-point scale (where 1 was ‘not at all stressed’ 

and 10 was ‘extremely stressed’). This measure was designed specifically for 

this study.  

 Frequency of CR Use measure. As a daily measure to assess the 

frequency of CR use, participants were asked to respond to the question “Over 

the past 24 hours, how often did you use cognitive reappraisal?” using a 10-

point scale (where 1 was ‘not at all’ and 10 was ‘all the time’). This measure 

was designed specifically for this study. 

Pre and post-study outcome measures (Appendix F). All pre and 

post-study outcome measures were administered at five measurement times 

(MT): beginning and end of baseline (A), middle and end of treatment (B), and 

end of follow-up (C) (see Figure 1).  

The Patient Health Questionnaire (PHQ-9; Kroenke, Spitzer, & 

Williams, 2001). The PHQ-9 is a nine-item questionnaire assessing the 

frequency of symptoms of depression over the previous two weeks. Items are 

scored 0 (“not at all”) to 3 (“nearly every day”) with a maximum total score of 27. 

A total score of 15 or higher may be indicative of moderate depression. The 

PHQ-9 has good test-retest reliability (over a four-week period; correlation 

coefficient of .84) and internal consistency (Cronbach’s alpha of .89) (Kroenke, 

Spitzer, & Williams, 2001).   
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The Perceived Stress Scale (PSS-10; Cohen, Kamarck, & 

Merhelstein, 1994). The PSS-10 is used to measure perception of the degree 

to which situations in one’s life are stressful. The scale, comprised of 10 items, 

was designed for use in community samples and focuses on stressful feelings 

and thoughts during the last month. The PSS-10 has good reliability coefficients 

(Cronbach’s alpha = .91; Mitchell, Crane, & Kim, 2008). Test-retest reliability 

yielded correlations ranging from .55 (six-week interval) to .61 (12-month 

interval) (Cohen, Kamarck, & Mermelstein, 1983; Cole, 1999).  

As the length between intervals of the administration of PHQ-9 and PSS 

was less than what the two measures stipulate, the instructions were re-

phrased to reflect the time since last completing the measures.  

Emotion Regulation Questionnaire (ERQ; Gross & John, 2003). The 

ERQ is a self-report 7-point Likert scale questionnaire measuring habitual use 

of two emotional regulation strategies: cognitive reappraisal and expressive 

suppression. Only the cognitive reappraisal subscale was used in this study as 

a measure of CR Ability. It has 6 items and measures the extent to which 

respondents attach a positive meaning to stressful events in terms of personal 

growth. The subscale has been shown to have good validity and reliability in a 

large community sample as demonstrated by Cronbach’s alpha of .89 (Preece, 

Becerra, Robinson, & Gross, 2019).  
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Intervention 

The CR intervention was specifically developed for the purposes of this 

study and comprised four key elements: (a) education, (b) practice with support, 

(c) repeated independent practice, and (d) feedback and skill consolidation. To 

control for dose response effects, both intervention 1 and intervention 2 lasted 

exactly 10 days for each participant.  

Intervention 1: Cognitive reappraisal (Appendix G). At the beginning 

of treatment (phase B), all participants were introduced to CR by the researcher 

in a face-to-face appointment (appointment 2). CR was explained as a 

technique to help change the meaning of a stressful event to improve 

individuals’ emotional reaction to the event (Troy et al., 2010).  

To learn and practice CR, participants were presented with a written 

scenario that included an example use of CR. The researcher discussed the 

example with each participant to ensure they understood CR. Participants were 

then asked to write about a stressful event that happened to them in the past 

24-48 hours, apply CR and re-write the event using a computer. The researcher 

then discussed the completed CR scenario to ensure the participant understood 

the concept and was able to use CR sufficiently to complete the subsequent CR 

tasks on their own.  

Participants independently completed the CR task daily (at flexible times) 

over a 10-day period. After five days, participants attended a face-to-face 

appointment and were given the opportunity to discuss issues that they had 

encountered. The researcher also provided verbal feedback on the participant’s 
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use of CR to date. Finally, participants were asked to complete another CR task 

in the appointment, and support was offered.  

Intervention 2: Cognitive reappraisal with helping behaviour 

(Appendix H). Intervention 2 comprised five days of intervention 1 followed by 

five days of using a variation of CR with a focus on helping others (CR helping 

task). The CR helping task asked participants to use CR to reappraise a 

description of a stressful event that the participant was led to believe was 

written by another participant in the study. Therefore, instead of using CR to 

rewrite own descriptions of own stressful events, participants were asked to 

apply CR to rewrite others’ experiences in order to help them learn the skill and 

experience the emotional benefit of using CR for others. To ensure participants’ 

descriptions of stressful events remained confidential, the scenarios were 

written by the researcher in partnership with a member of the Lived Experience 

Group (LEG) within the Mood Disorders Centre at the University of Exeter. The 

scenarios were approved to be realistic representations of stressful situations. 

Similar to intervention 1, participants were asked to complete the first CR 

helping task in a face-to-face appointment (after five days of intervention 1) and 

support was offered where appropriate to complete the exercise.  

 

Procedure 

The study used Qualtrics computer software (Qualtrics, 2017) to collect 

all data. The study was conducted in a naturalistic setting with participants 

practising the CR tasks and completing outcome measures at a time and place 
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suitable to them and fitting in with their daily routines. Blinding was not possible 

as the researcher knew the unique participant numbers that had been ascribed 

to individuals. 

 The study involved four face-to-face appointments up to 90 minutes long 

with the researcher at the Exeter University (see Figure 1). At appointment 1 on 

the first day of phase A, the study was outlined, the risk protocol explained, and 

informed consent given (Appendix I). Participants were explained the basic 

concept of CR and asked to complete daily and pre and post-study measures 

on the computer. The Mood Disorders Centre Protocol for Assessing and 

Reporting Risk (Appendix J) was followed if participants answered ≥1 on the 

suicidality and self-harm question of the PHQ-9.  

After the first face-to-face appointment (day 1), participants completed 

daily measures (PANAS, daily stress, frequency of CR use) for another 20 

consecutive days. The researcher contacted participants by email if daily 

measures were missed, and by phone if participant scored ≤ 9 on the daily 

stress scale for two consecutive days to ask about well-being, monitor risk and 

signpost to services where appropriate. Pre and post-study measures (PSS, 

PHQ-9) were completed at appointment 1 and online at the end of phase A.  

The second face-to-face appointment was scheduled for the first day of 

phase B (day 5, 6 or 7) after completing phase A. The CR intervention began at 

this appointment and the CR task was practised independently by participants 

for five days. Pre and post-study measures were completed online for the third 

time on the fifth day of phase B.  
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The third face-to-face appointment took place on the sixth day of phase 

B. Participants were asked to reflect on their experience of practising the CR 

task and issues raised were addressed. Knowledge of the correct use of CR 

was monitored and support was given if needed. Participants were randomly 

assigned to receive intervention 1 or intervention 2. Scripts used for instructions 

and training elements were identical for the two interventions except for 

variations in the focus of CR (self vs. others). Pre and post-study measures 

were completed online for the fourth time on the tenth day of phase B.  

Intervention 1 and 2 ended after 10 days marking the end of phase B. 

Participants were told they could keep using CR if they had found it helpful. 

Participants then completed phase C (5, 6 or 7 days) and met the researcher for 

a final, fourth appointment at the end of phase C (day 21). A fifth set of pre and 

post-study measures was completed, and debriefing information and £40 gift for 

participation were provided (Appendix K). Participants were also offered to 

receive a summary of the study results when they became available.  

 

Piloting 

The study design, intervention and materials were developed in 

consultation with a member of the LEG. A pilot study with one participant was 

then trialled prior to the full empirical study. Feedback from LEG and the pilot 

participant was incorporated into the main study. Feedback largely related to 

the survey flow and accessibility of language. Ethical approval was gained from 

the University of Exeter Ethics Committee (Appendix L). 
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Data Analysis  

Data analysis was completed using SPSS 25 (IBM Corporation, 2017), R 

open source statistical environment (R Core Team, 2019) and Microsoft Excel. 

A repeated measures ANOVA was used to check whether the intervention 

significantly changed participants’ Frequency of CR Use and CR Ability. 

Construction of visual displays using traditional visual analysis method is 

an essential part of SCED data analysis (Morley, 2017). Following guidelines on 

conducting SCEDs (Kratochwill et al., 2010; Tate et al., 2016), this study 

supplemented traditional visual analysis with statistical analyses as these 

approaches are considered complementary (Maggin & Odom, 2014) and their 

use in combination is becoming increasingly popular in the SCED literature 

(Maggin, O’Keeffe, & Johnson, 2011). To this end, to answer hypothesis 1a, 

randomisation tests (Onghena & Edgington, 2005) were used to assess 

significant differences in daily outcome measures between phases using all 12 

participants. Visual analysis was also used to explore changes between phases 

within individual participants. To answer hypothesis 2a, differences between 

groups receiving different interventions was assessed using visual analysis 

only. Hypotheses 1b and 2b were answered by assessing reliable change 

(Jacobson & Truax, 1991) between phases and comparing the two groups with 

reference to reliable change. Appendix M provides a detailed description and 

justification of all methods of data analysis used in this study.   
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Results 

All 12 participants completed the 21-day study. No procedural changes 

were required. Compliance was excellent, with only seven daily recording 

opportunities missed across all participants (participant 1 and 4 missed one day 

each, participant 5 missed five days). Missing data points are not plotted on raw 

data plots. Mean cumulative stress scores measured by the LES was 13.5 (SD 

= 7.9). Three participants (2, 4, and 9) scored less than the average score 

(Mean = 8.3, SD = 6.3) of a non-clinical normative sample reported by Denisoff 

and Endler (2000).   

Table 1 shows mean scores of each phase for CR Ability and Frequency 

of CR Use. Mean CR Ability score at baseline was low compared to an average 

score of a normative sample (Mean = 6.6, SD = 1.0) reported by Gross and 

John (2003). Both Frequency of CR Use and CR Ability significantly improved 

between baseline and follow-up. Please refer to Appendix N for a detailed 

description of results of repeated measures ANOVA used in this part of 

analysis.   
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Positive Affect 

The intervention aimed to increase positive affect (PA) scores. Figure 2 

shows plotted raw PA data for all 12 participants. Participants 1 to 6 received 

intervention 1 and participants 7 to 12 received intervention 2. 
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Within phase evaluation.  

Stability and level. Evaluation of the baseline phase using the stability 

criterion indicated data were stable in three participants (4, 5, and 6) in group 1 

and five participants (7, 8, 9, 10, and 12) in group 2. Compared to an average 

score of a normative sample (Mean = 30.6, SD = 7.9) reported by Crawford and 

Henry (2004), evaluation of level within baseline using the median indicated 

baseline PA was extremely low in two participants (10 and 11) in group 2, 

relatively low in five participants (1, 3, 4, 5, and 6) in group 1 and two 

participants (7 and 8) in group 2, and about average in one participant (2) in 

group 1 and three participants (8, 9, and 12) in group 2. Further detailed 

analysis of within phase PA data is described in Appendix O.  

Between phases evaluation.  

Changes in trend and level. Among participants whose baseline data 

were stable, evaluation of changes in trend between phases indicated PA went 

from a deteriorating trend in baseline to a stable or improving trend during 

intervention in participants 7 and 8 (group 2). Level of PA however changed 

between phases in a counter-therapeutic manner for both participants. 

Comparing intervention and follow-up, PA continued to improve in an 

accelerating trend for both participants 7 and 8, however, analysis of level 

change did not show improvement. No other therapeutic changes in trend were 

observed between phases for the other three participants (4, 5, and 6) in group 

1 and three participants (9, 10, and 12) in group 2 whose baseline data was 

stable.  
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Overlap. Overlap between two phases was evaluated using the non-

overlap of all pairs index (NAP; Parker & Vannest, 2009) calculation for each 

participant as well as all 12 participants combined. Overall, the intervention did 

not have a desired effect on PA (NAP = .36). On an individual level, the 

intervention had a medium effect on two participants (2 and 3) and a weak 

effect on one participant (6) in group 1 and a weak effect on one participant (10) 

in group 2.  

Randomisation test. Monte-Carlo simulation indicated the CR 

intervention did not have a significant effect on PA (p = .997).  

Summary. At a group level, PA did not significantly improve for the 12 

participants following intervention. Based on the results of visual analysis, no 

differences between groups 1 and 2 were observed. On an individual level, 

changes in trend in a therapeutic direction between baseline and intervention 

were observed in participants 7 and 8, however level of data decreased 

between phases and NAP calculation indicated data largely overlapped. Finally, 

although participants 2 and 3 demonstrated a medium effect, their baseline data 

was not stable, consequently causal inferences made from any observable 

patterns in the data are unreliable.   

 

Negative Affect 

The intervention aimed to decrease negative affect (NA) scores following 

baseline. Figure 3 shows plotted raw NA data for all 12 participants.  
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Within phase evaluation.  

Stability and level. Evaluation of the baseline phase indicated data were 

stable in three participants (3, 4, and 5) in group 1 and three participants (9, 11, 

and 12) in group 2. Compared to an average score of a normative sample 

(Mean = 16.7, SD = 6.4) reported by Crawford and Henry (2004), evaluation of 

level within baseline using the median indicated baseline NA was extremely low 

in three participants (2, 3, and 4) in group 1 and four participants (8, 9, 11, and 

12) in group 2, relatively low in one participant (5) in group 1, about average in 

one participant (1) in group 1 and one participant (7) in group 2 and relatively 

high in one participant (6) in group 1 and one participant (10) in group 2. Further 

detailed analysis of within phase NA data is presented in Appendix O.  

Between phases evaluation.  

Changes in trend and level. Among participants whose baseline data 

were stable, evaluation of changes in trend between phases indicated NA went 

from a deteriorating trend in baseline to a stable or improving trend during 

intervention only in participant 4 (group 1). Level of NA also slightly decreased 

in a therapeutic direction between the two phases in this participant. In 

participant 5 (group 1), trend did not change from deteriorating between phases, 

however level shifted slightly in a therapeutic direction. Therapeutic shifts in 

level and/or trend were difficult to detect in participants 3 (group 1), 9, 11, and 

12 (group 2) as their baseline level of NA was already extremely low. Baseline 

data in participant 6 (group 1) were not stable, however, data stabilised in 

intervention and both trend and level indicated therapeutic effect. Comparing 

intervention and follow-up, in participant 4 level of NA remained low. In 
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participant 5, trend stabilised, and level remained low. In participant 6, trend 

remained improving and level further shifted in a therapeutic direction.  

Overlap. Overlap in NA data between two phases was evaluated using 

the NAP calculation. Overall the intervention had a weak desired effect on NA 

(NAP = .62). On an individual level, the intervention had a medium effect on five 

participants (1, 2, 4, 5, and 6) in group 1 and a weak effect on four participants 

(7, 9, 11, and 12) in group 2.  

Randomisation test. Monte-Carlo simulation indicated the CR 

intervention did not have a significant effect on NA (p = .38).  

Summary. At a group level, NA did not significantly improve for the 12 

participants following the intervention. Based on the results of visual analysis, 

no differences between groups 1 and 2 were observed. On an individual level, 

analysis of level, trend and overlap indicated improvements in participants 4 

and 5; however, these were extremely small. Furthermore, baseline NA was 

already extremely low in a large number of participants, which prevented any 

potential effect of the intervention to be demonstrated. Finally, NA baseline data 

were largely unstable in participants with higher baseline levels of NA (1, 2, 6, 7, 

and 10), which made any causal inferences from observable patterns in the 

data unreliable. 
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Daily Stress 

The intervention aimed to decrease Daily Stress (DS) scores following 

baseline. Figure 4 shows plotted raw DS data for all 12 participants.  

Within phase evaluation.  

Stability and level. Evaluation of the baseline phase indicated data were 

stable in three participants (1, 5, and 6) in group 1 and three participants (8, 9, 

and 10) in group 2. Evaluation of level within baseline indicated DS of 6 and 

above was present in four participants (1, 4, 5, and 6) in group 1 and four 

participants (7, 9, 10, and 11) in group 2. Further detailed analysis of within 

phase DS data is described in Appendix O.  

Between phases evaluation.  

Changes in trend and level. Among participants whose baseline data 

were stable, evaluation of changes in trend between phases indicated DS went 

from a deteriorating trend in baseline to a stable or improving trend during 

intervention only in participants 5 (group 1) and 7 (group 2). DS level did not 

change for participant 5 but improved for participant 7. In participants 1 (group 

1) and 9 (group 2), DS level changed in a therapeutic manner and trend 

changed from level to improving. Several other participants demonstrated 

therapeutic changes in level (3, 4, 11, and 12), however, these could have been 

observed due to an already decelerating, improving trend.  No other therapeutic 

changes in trend were observed between phases for the other three participants 

(6, 8, and 10; group 2) whose baseline data was stable. Improvements in DS 

were largely maintained in follow-up for participants 1, 5, 7, and 9.  
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Overlap. Overlap in DS data between two phases was evaluated using 

the NAP calculation. Overall the intervention had a moderate effect on Daily 

Stress (NAP = .68). On an individual level, the intervention had a weak effect on 

two participants (2 and 6), a moderate effect on three participants (3, 4, and 5) 

and a strong effect on one participant (1) in group 1 and a weak effect on one 

participant (10) and a moderate effect on three participants (7, 9, and 11) in 

group 2.  

Randomisation test. Monte-Carlo simulation indicated the CR 

intervention did not have a significant effect on DS (p = .45).  

Summary. At a group level, DS did not significantly improve following 

intervention. Based on the results of visual analysis, no differences between 

groups 1 and 2 were observed. At an individual level, changes in trend and/or 

level in a therapeutic direction between baseline and intervention were 

observed in two (5 and 9) out of five participants for whom baseline data was 

stable and Frequency of CR Use and CR Ability increased. NAP calculation 

indicated a moderate effect of the intervention on DS in these two participants. 

Several other participants showed therapeutic changes in level of DS, however, 

these could have been attributed to an already improving trend in baseline or 

general variability in data that was demonstrated within phases. Finally, the two 

participants (1 and 7) for whom Frequency of CR Use and CR Ability did not 

increase showed improvements in DS, which renders causal inferences made 

from data patterns observed in the other two participants less reliable.  
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Depressive Symptoms 

 The intervention aimed to decrease depressive symptoms as measured 

by the Patient Health Questionnaire (PHQ-9). Table 2 details PHQ-9 scores for 

individual participants in phases A, B, and C. Mean baseline PHQ-9 score for all 

12 participants was 6.3 (SD = 5.6), slightly higher than the average score of a 

normative sample (Mean = 3.3, SD = 3.8) reported by Kroenke et al., (2001). 

Seven participants were largely asymptomatic at baseline (PHQ-9 score ≤ 4), 

which meant any potential effect of the intervention would not have shown using 

this measure. Of those whose scores were of clinical significance, two 

participants (4 and 6) in group 1 and one participant (11) in group 2 showed 

reliable change (RCI = 3.9; Kroenke et al., 2001) and one participant (1) in 

group 1 and one participant (10) in group 2 did not. No differences between 

groups were noted.  
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Perceived Stress 

The intervention aimed to decrease perceived stress as measured by the 

Perceived Stress Scale (PSS). Table 3 details PSS scores for individual 

participants in phases A, B, and C. Mean baseline PSS score for all 12 

participants was 23.8 (SD = 8.1) indicating high stress levels compared to an 

average score of a normative data (Mean = 13.7, SD = 6.6) reported by Cohen 

et al. (1994). Reliable change (RCI = 8.37; Cohen et al., 1994) occurred 



107 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

between baseline and intervention in three participants (3, 4, and 5) in group 1 

and one participant (9) in group 2. Comparing baseline and follow-up, reliable 

change occurred in four participants (2, 3, 4, and 5) in group 1 and one 

participant (9) in group 2. Overall, PSS baseline scores decreased in five out of 

12 participants, either during intervention or at follow-up. The majority of reliable 

changes occurred in group 1 compared to group 2.  
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Discussion 

The purpose of this study was two-fold. First, it examined the impact of 

the repeated use of CR on affect, stress, and depression in a non-clinical 

sample of adult females with high levels of life stress. Second, the study 

investigated the additive impact on affect, stress and depression of using CR for 

oneself and to help others compared to using CR just for oneself. Specifically, it 

was predicted that the CR intervention would increase PA and decrease NA, 

and DS. It was also predicted that depressive symptoms and perceived stress 

would decrease over the course of treatment. Finally, it was predicted that these 

effects would be greater for those participants who use CR for themselves and 

to help others (intervention 2) compared to participants using CR only for 

themselves (intervention 1).  

With regards to hypotheses 1a and 2a, at the group level, no significant 

improvements in PA, NA, or DS were found in response to the intervention. In 

addition, no differences between intervention 1 and 2 were observed. At the 

individual level, results were encouraging in three participants who 

demonstrated therapeutic changes in DS. However, one participant did not 

report an increase in Frequency of CR Use or CR Ability in response to the 

intervention, which suggests their improvement in DS cannot be attributed to 

the use of CR specifically. Consequently, hypotheses 1a and 2a were rejected.  

With regards to hypotheses 1b and 2b, depressive symptoms decreased 

reliably in three out of five participants for whom a decrease in PHQ-9 score 

was possible and for whom Frequency of CR Use and CR Ability increased with 

the intervention. Perceived stress decreased reliably in five out of 10 
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participants for whom Frequency of CR Use and CR Ability increased. 

Depressive symptoms did not seem to improve more in one group compared to 

the other, but perceived stress decreased reliably in a larger number of 

participants who used CR for self only compared to those who used CR for self 

and others. These findings suggest that, for those who use CR and their ability 

improves, the intervention may have a positive impact on depressive symptoms 

and perceived stress. Finally, using CR for oneself only appears more effective 

in reducing perceived stress than using it for self and to help others.  

Despite the well-established evidence from previous studies that links the 

use of CR to improved emotional wellbeing (e.g., Krompinger et al., 2008), 

participants did not demonstrate a significant improvement in affect in response 

to the CR intervention. Several factors may have contributed to this result.  

First, baseline PA and NA data were unstable in nearly half of all study 

participants, which may have impacted on the reliability of any causal 

inferences based on observed data patterns. Whilst this would have impacted 

on the feasibility of the study, a longer baseline allowing baseline data within 

each participant to stabilise before introducing the intervention may have 

improved the design and provided more confidence in the effects of the 

intervention (Lane & Gast, 2014). 

Second, previous literature suggested that CR is most effective for 

improving negative affect (Gross & John, 2003). Through appraising the 

stressor in a more helpful way, people respond to stressful situations with more 

equanimity thus increased resilience and reduced NA (Ray, McRae, Ochsner, & 

Gross, 2010). In the current study baseline NA was extremely low, which could 
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have prevented any potential therapeutic effect of the intervention being 

demonstrated. Although stress tends to correlate with NA (Cohen, Tyrrell, & 

Smith, 1993), it did not seem to be the case for this study sample, which was 

largely comprised of university staff and postgraduate students. It is possible 

that participants in this study were relatively high functioning and their mood 

was not particularly affected by high stress.  

A similar issue with participants’ low baseline scores pertains to the 

PHQ-9 used to measure depression. Although this meant that effects of the 

intervention could not be demonstrated in several participants, three out of five 

participants who demonstrated clinically significant levels of depression at 

baseline benefited from daily use of CR. These findings are in line with previous 

theory (Folkman & Lazarus, 1985) and empirical evidence (Lange et al., 2003) 

suggesting that identification and challenge of unhelpful automatic thoughts 

resulting from stressful experiences can result in an acquisition of a more 

positive meaning (Lange et al., 2003).  

Participants did not demonstrate a significant reduction in daily stress 

over the course of the CR intervention, although data showed a therapeutic 

trend. One potential cause of the non-significant result is the variability of 

baseline data in half of the study participants. Perceived stress reliably changed 

for five participants over the course of the study. These benefits are particularly 

meaningful in light of the increased risk of developing depression in individuals 

experiencing high levels of stress (Hammen, 2005; Mazure, 1998). CR was 

reported to down-regulate negative emotions resulting from negative appraisals 

of stressful events and therefore break the vicious cycle of negative emotions 
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leading to further stress (Shiota, 2006). The current findings support the utility of 

using CR as a stand-alone intervention for preventative purposes in non-clinical 

populations high in stress. 

Contrary to predictions based on previous findings (Casiday et al., 2008), 

adding helping behaviour to the CR intervention did not have an additive 

benefit. Notably, reappraising stressful situations described by others proved 

rather challenging for participants. Qualitative differences between reappraisals 

that participants completed in the third appointment and reappraisals completed 

in the four subsequent days suggested more support and guided practice may 

have been needed. Participants frequently reported not being sure “what to tell 

them” and had doubts about the quality and usefulness of their reappraisals. In 

addition, some participants guessed that the scenarios had been written by the 

researcher and this would have turned the helping task into a mere practice 

exercise. Indeed, despite best intentions, it seemed the laboratory-based 

helping task lacked social interaction and feedback and therefore was 

ineffective in providing its benefits through the mechanisms reported by 

Midlarsky (1991). These mechanisms propose that people benefit from helping 

largely due to improvements in social integration and sense of purpose. In fact, 

where participants struggled, felt responsible or incompetent, the task may have 

been counter-productive and this might explain the low number of participants in 

group 2 for whom perceived stress reliably changed compared to group 1.  

Finally, Post (2005) stresses the importance of the altruistic aspect of 

supportive behaviours. He posits that the biggest benefits of helping behaviour 

are seen where help is given voluntarily and is motivated by concern for others 
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rather than by anticipation of reward. Indeed, intrinsically motivated behaviour 

has been found to elicit more positive emotions than extrinsically motivated 

behaviour (Ryan & Deci, 2000). The design of the helping task was not 

successful in incorporating this important aspect, partially because the 

laboratory circumstances in which it took place tend to be non-altruistic by 

nature (Rachlin, 2002). In short, participants were likely to take part in the study 

for their own benefit, rather than the benefit of others. Despite this, altruistic 

behaviour has been demonstrated in laboratory experiments in the past through 

gift-giving computer games, group activities and other means (for a review, see 

Andreoni, Harbaugh, & Vesterlund, 2008). The helping task could be improved 

by adopting some of these methods.  

 

Clinical Implications 

CR was tested as a stand-alone treatment. Testing individual elements 

that can be used in more complex treatment packages has its utility. For 

instance, when comparing outcomes between therapeutic treatments and 

treatment as usual, mechanisms of change may remain unclear. Demonstrating 

the usefulness of individual treatment elements such as CR can help clarify 

theory about what might be the key mechanisms of change in more complex 

care packages. Consequently, the results are promising as they support the 

utility of including CR among the active ingredients of psychological 

interventions aimed to reduce depressive symptoms (Samoilow & Goldfried, 

2000). Yet, future work is needed to overcome some of the methodological 

limitations in the current design to further explore this argument.  
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Overall, the study was successful in improving low CR ability and 

demonstrated that participants will keep using CR skilfully even after the 

intervention ends. The intervention is potentially cost-effective as it is relatively 

easy to administer and combines internet-based tasks with regular face-to-face 

meetings, which could take place in low-intensity or general health settings. 

This strategy also drastically reduces attrition, a frequently cited issue in 

internet-based interventions (Lange et al., 2003).  

Although not all participants benefited from reduced stress and 

depressive symptoms, the study offers a promising, cost-effective tool that 

could be used in low-intensity or health settings to help vulnerable populations 

to gain CR ability, a skill that is widely recognised to benefit health (Samoilow & 

Goldfried, 2000).  

Whilst further work is needed to refine the intervention and test for 

effectiveness, it could potentially serve as a preventative strategy to reduce the 

incidence of mental health disorders requiring expensive treatments within 

services - an important cause identified in clinical research (Arango et al., 

2018). 

 

Strengths and Limitations 

A particular strength of the study was the use of a non-concurrent, 

randomised, multiple-baseline SCED that involved randomisation tests, visual 

analysis and measures of reliable change. This allowed a thorough analysis of 

group effects as well as changes occurring within individuals. Furthermore, the 
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incorporation of a follow-up phase enabled observations of effects of the 

intervention after its discontinuation thus giving some indication of the longer-

term benefits. The ratio of internet-based tasks and face-to-face appointments 

was helpful in limiting drop-out and missing data points. Finally, the relatively 

short length of the intervention combining internet-based tasks and face-to-face 

contact makes it highly feasible and clinically relevant, both key considerations 

in designing studies testing novel interventions (National Institute for Health 

Research, 2011). 

The study also had several limitations. The limited number of phase 

changes did not allow for the use of randomisation tests on individual 

participants. Furthermore, whilst the study adhered to the minimum 

requirements for SCED baseline length (Kratochwill et al., 2010), baseline PA, 

NA, and DS data did not have sufficient time to stabilise before the introduction 

of the intervention in a large number of participants, thus potentially 

confounding the results. Related to this, stress was measured by a single-item 

questionnaire, which in itself may have caused variability in the data due to 

measurement error. The study also aimed to recruit a community sample, but all 

participants were affiliated with the university, therefore likely to be high 

functioning. This could have contributed to the low levels of NA and depressive 

symptoms and impacts on the generalisability of the study’s findings.  
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Future Research 

Qualitative feedback on the intervention could be sought from study 

participants and used for improving face validity of the helping task and other 

optimisation. The length of the intervention could be extended or, if possible, 

offered in optimal length for each participant so that their CR ability would reach 

highest possible levels. If this was unfeasible, extending the length of follow-up 

would allow researchers to assess whether CR Ability continues to improve, 

and benefits of the intervention are sustained after the intervention has ended. 

To further progress the evidence base for CR interventions, future research 

could focus on recruiting subclinical samples with higher levels of stress and 

depression severity as participants with these characteristics seemed to have 

benefitted the most from the CR intervention used in this study. Future SCED 

studies may need to carefully balance feasibility and methodological 

improvements pertaining to recruitment, complexity of daily measures, stability 

of baseline data, and larger number of phase changes.  

 

Conclusions 

 This study findings offer limited evidence in support of the utility of a 

stand-alone emotion regulation intervention for an at-risk sample of females. 

Using a single case experimental design, this study tested the benefits of 

repeated use of CR on affect, stress and depression. Possible additive benefits 

of using CR for self and to help others were also explored. Although the 

intervention increased participants’ CR ability, positive impact demonstrated by 



116 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

a reliable decrease in depressive symptoms and stress was limited to only 

some participants. Lack of stability in baseline data and low levels of NA and 

depressive symptoms could explain benefits not being demonstrated in other 

participants. Using CR for self only more beneficial compared to using it for self 

and to help others. The CR intervention showed promise as a feasible short-

term stand-alone intervention and demonstrated the utility of targeting specific 

aspects within psychological care to clarify mechanisms of change and theory. 

Further research is needed to explore how to optimise the intervention, 

particularly in terms of length and the design of the helping task.  
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Appendix A 

Detailed Description of the Study Design 

 

Simulation analysis carried out by Ferron and Sentovich (2002) showed 

that sufficient power (>.80) is achieved in SCEDs with at least 20 repeated 

measurements and four participants. According to the WWC standards, a phase 

must have a minimum of three data points to qualify as an attempt to 

demonstrate an effect (Kratochwill et al., 2010). Furthermore, incorporating 

randomisation of participants into different lengths of baseline improves internal 

validity and statistical conclusion validity of single-case designs (Edgington & 

Onghena, 2007). This study was expected to meet the outlined power criteria as 

it (a) collected > 20 repeated measurements, (b) for 12 participants, (c) each 

phase included > 3 data points, and (d) participants were randomly assigned to 

different baseline lengths and to the variations in treatment (interventions 1 or 

2). In total, the SCED protocol included 21 measurement times (MT) comprised 

of a minimum of four and maximum of six MTs for phase A, ten MTs for phase 

B and a minimum of five and maximum of seven MTs for phase C. The length of 

the study was 21 days for each participant (e.g., 5+10+6 as shown in Figure A1, 

p. 127).  

The non-concurrent and staggered beginning of treatment is required to 

ensure that the randomisation is sufficiently powered because the greater the 

number of possible phase changes, the less likely that any improvement will be 

randomly associated with a particular phase change. The design also enables 

the assessment and ruling out of historical confounding variables (Heyvaert & 
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Onghena, 2014). All subjects were randomised a priori, using an online 

research randomisation software (Research Randomiser; Urbaniak & Plous, 

2013). The decision to limit the length of baseline (between 4 and 6 days) and 

therefore the number of possible phase changes was made in order to limit 

participant fatigue and increase the feasibility of the study as lack of face-to-

face contact and the burden of describing stressful events were among the 

factors that contributed to high drop-out rates in previous CR research (Lange 

et al., 2003). See Figure A1 for the randomised moment of phase change for 

each participant.  

To investigate the hypotheses, the study utilised an ABC design to test 

the effect of a CR intervention (phase B) on affect, daily stress, depressive 

 

Figure A1. Sequence of A, B, and C phase for individual participants  

Participant Intervention Sequence 

1 1 AAAABBBBBBBBBBCCCCCCC 

2 1 AAAABBBBBBBBBBCCCCCCC 

3 1 AAAAABBBBBBBBBBCCCCCC 

4 1 AAAAABBBBBBBBBBCCCCCC 

5 1 AAAAAABBBBBBBBBBCCCCC 

6 1 AAAAAABBBBBBBBBBCCCCC 

7 2 AAAABBBBBBBBBBCCCCCCC 

8 2 AAAABBBBBBBBBBCCCCCCC 

9 2 AAAAABBBBBBBBBBCCCCCC 

10 2 AAAAABBBBBBBBBBCCCCCC 

11 2 AAAAAABBBBBBBBBBCCCCC 

12 2 AAAAAABBBBBBBBBBCCCCC 
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symptoms and perceived stress after baseline (phase A). The multiple-baseline 

AB sequence enables causal inferences to be made between intervention and 

behaviour. Using the staggered moment of phase change for each subject, 

sustained improvements in outcome measures following the introduction of the 

intervention would suggest that these improvements are due to the intervention 

rather than maturation, spontaneous remission, selection and other threats to 

internal validity (Kratochwill et al., 2010; Tate et al., 2013). Each participant in 

the study served as their own control. Comparisons of phases B and C allows 

the study to establish whether the effect of the intervention is sustained when 

the intervention is discontinued, an important aspect of research testing novel 

clinical interventions (Morley, 2017).  

 As the study also examined if using CR to help others provides an 

added benefit, two interventions each lasting a total of 10 days were studied 

following baseline (intervention 1 = CR Task; intervention 2 = CR Task plus CR 

Helping Task). In that part of the study, phase B and C are combined and 

compared with phase A. The two interventions are compared using visual 

analysis of data in groups 1 and 2. Participants were randomly assigned one of 

the interventions so that half of the study participants received intervention 1 

and the other half received intervention 2.  
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Appendix B 

Recruitment Poster 
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Appendix C 

Online Screening Survey 



135 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

 

 



136 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

 

 

 



137 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

 

 

 

 



138 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

 

Appendix D 

Life Experiences Survey (Sarason, Johnson, & Siegel, 1979) 
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Appendix E 
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Daily Outcome Measures 

The Positive and Negative Affect Scale (Watson, Clark, & Tellegen, 1988) 

 

Daily Stress and Frequency of CR Use Measures 
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Appendix F 

Pre and Post-Study Outcome Measures 

The Patient Health Questionnaire (Kroenke, Spitzer, & Williams, 2001) 
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The Perceived Stress Scale (Cohen, Kamarck, & Merhelstein, 1994) 
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Cognitive Reappraisal Subscale of the Emotion Regulation Questionnaire 

(Gross & John, 2003) 
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Appendix G 

Intervention 1: Cognitive Reappraisal Task  
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Appendix H 

Intervention 2: Cognitive Reappraisal Helping Task  

 

Day 1 of CR Helping Task 
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Day 2 of CR Helping Task 

 

Day 3 of CR Helping Task 

 

Day 4 of CR Helping Task 
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Day 5 of CR Helping Task 
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Appendix I 

Informed Consent Form 
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Appendix J 

The Mood Disorder Centre Protocol for Assessing and Reporting Risk 
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Appendix K 

Debriefing Information 
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Appendix L 

Ethical Approval 
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Appendix M 

Detailed Description and Justification of all Methods of Data Analysis Used   in 

the Study  

 

Visual analysis uses a graphic display of data and draws conclusions 

regarding the reliability and consistency of intervention effects by visual 

inspection of data patterns within and between individual participants (Lane & 

Gast, 2014). Therefore, it has long been considered the most sensitive and 

appropriate method to detect intervention effects in SCED studies (Parsonson & 

Baer, 1986), although it is now widely accepted that adding a statistical 

approach improves the quality of SCED data analysis by removing observer 

bias from visual judgements (Jones, Weinrott, & Vaught, 1978) and potentially 

detecting smaller effects that visual analysis may disregard (Kazdin, 1982). 

Several guidelines for systematically analysing data exist (Kratochwill et al., 

2010; Lane & Gast, 2014), yet decision-making criteria can vary. In keeping with 

the SCRIBE guidance (Tate et al., 2016), this study uses visual analysis 

features of (1) stability, (2) level, and (3) trend to evaluate individual phases as 

well as (4) changes in level, (5) trend, and (6) overlap of data to examine 

changes in outcomes between phases.  

Within phases evaluation.  

Stability. Stability of data within phases was assessed using the stability 

criterion. Following Lane and Gast’s (2013) recommendation, data within a 

phase may be considered stable if 80% of the data fall within +/- 25% of the 

median. Instability of baseline data effects the reliability with which causal 

inferences about changes between phases can be made (Morley, 2017).  



160 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

 Level. Level of data within phases was assessed using the median, a 

robust estimator of central tendency that is represented by the number in the 

middle of the data when rank ordered. Median is considered an appropriate 

method of level estimation in small data sets where the mean can be affected 

by extreme scores (Morley, 2017).  

Trend. The split-middle method was employed to assess the linear trend 

of data. This method finds two data points that best represent ‘average’ in each 

half of a phase. This is done by identifying the median data value and time point 

in each half, yielding two coordinates that can be plotted and connected with a 

straight line. Compared to a best-fit line, for example, the split-middle method is 

resistant to the influence of outliers and is particularly valuable in small data 

sets (Morley, 2017).  

Between phases evaluation.  

Changes in level. Changes in level between phases were assessed by 

comparing median values of consecutive phases.   

Changes in trend. Changes in trend between phases were assessed by 

visual inspection of trend lines in consecutive phases.  

Overlap of data. Overlap of data between phases was explored using 

the non-overlap of all pairs index (NAP; Parker & Vannest, 2009). The NAP is 

computed by comparing each data point in the phase where change is expected 

with each data point in the baseline. A score of 0 is given where there is no 

improvement and data overlap between phases. A score of 1 is given where 

improvement was observed and data do not overlap. The total number of 



161 

COGNITIVE REAPPRAISAL AND WELL-BEING 

 

improvements is divided by the total number of comparisons yielding a score 

that represents the proportion of all possible comparisons of pairs where 

desired change in data was observed. Scores closer to one indicate a small 

number of overlapping pairs and therefore a larger effect of an intervention 

(Jamieson, Cullen, McGee-Lennon, Brewster, & Evans, 2014). The NAP was 

calculated using a web-based calculator (Vannest, Parker, Gonen, & Adiguzel, 

2016). In keeping with conventions for NAP effect sizes, values of .50 - .65 

suggested a weak effect of the intervention, .66 - .92 a medium effect and .93 – 

1.00 a strong effect (Parker & Vannest, 2009). Because participants’ Frequency 

of CR Use and CR Ability continued to improve across phases, data from 

intervention and follow-up were combined into one phase and compared with 

data in baseline. 

Randomisation test. Randomisation tests are used to evaluate the 

statistical significance of SCED outcomes by testing the probability of a 

particular set of observations occurring given all the possible ways in which the 

data can be arranged (Onghena & Edgington, 2005). Randomisation tests are 

particularly useful for SCED analysis as they are non-parametric and do not 

make assumptions about the nature of the error structure in the data or 

sampling distributions of parameters (Morley, 2017). In addition, randomisation 

tests are frequently used when conclusions made from visual analysis are not 

clear (Bulté & Onghena, 2013). Participants must be randomized to moment of 

phase change a priori to control against threats to validity such as history or 

maturation. For b possible intervention start points and N participants, there are 

b to the power N (bN) possible randomization start points for the intervention 
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(Morley, 2017). Higher number of data points provide greater statistical power. 

In this study, when assessing effects of the intervention, for three possible 

moments of phase change with twelve participants, this yields 531,441 (312) 

possible start points, and a minimum potential p value of 0.00000188 

(1/531441). Heyvaert and colleagues (2017) suggested that a minimum of 20 

measurement times and 5 participants is required to achieve 80% power for a 

specified significance test with alpha = .05. Consequently, this study has 

enough power to detect statistically significant change across phases at p = .05. 

The randomisation test was carried out in R software utilising a Monte-Carlo 

simulation (Bulté & Onghena, 2009). Missing data points were managed by 

calculating the median for the nearest five MTs within the same phase in the 

relevant subscale.  

Evaluation of changes from pre- to post-intervention.  

Reliable Change Index. The Reliable Change Index (RCI) is used to 

determine if clinically meaningful change occurred as a result of clinical 

interventions (Jacobson & Truax, 1991). RCI is defined as the change in an 

individual’s score divided by the standard error of the difference for the measure 

that is used. Therefore, it provides an estimate of relative change and controls 

for the measure’s reliability (Duff, 2012). In this study, RCI was used to assess 

change in pre and post measures (PHQ-9, PSS) and to examine such 

differences in the two intervention conditions (intervention 1 and 2).  
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Appendix N 

Results of Repeated Measures ANOVA Assessing Differences in Frequency of 

CR Use and CR Ability between Phases  

 

A repeated measures ANOVA showed that participants were using CR 

significantly more frequently during intervention and follow-up compared to 

baseline [F(1, 11) = 8.38, p = .015]. Participants continued to use CR in follow-

up. The difference in Frequency of CR Use between intervention and follow-up 

was not significant [F(1, 11) = 0.62, p = .81]. These results suggest that, as a 

group, the intervention significantly increased Frequency of CR Use and that 

participants continued to use CR with similar frequency even after the 

intervention was discontinued. Frequency of CR Use did not increase for 

participants 1 and 7.  

The intervention also improved participants’ CR Ability. Differences in CR 

Ability were statistically significant between baseline scores and follow-up [F(1, 

11) = 17.84, p = .001], but were not significant when phases B and C were 

compared to baseline in combination [F(1, 11) = 4.33, p = .06]. Thus the effect 

of training in CR emerged at the follow-up stage, rather than during active 

training in the intervention itself. CR Ability did not improve for participants 1 

and 7.  
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Appendix O 

Within Phase Visual Analysis of Daily Outcome Measures 

 

Positive Affect  

Stability. Evaluation of the baseline phase using the stability criterion 

indicated data were stable in three participants (4, 5, and 6) in group 1 and five 

participants (7, 8, 9, 10, and 12) in group 2. Within the intervention phase, 

stability criterion was met in four participants (1, 2, 3, and 6) in group 1 and 

three participants (8, 11, and 12) in group 2. In follow-up, data were stable in 

four participants (1, 2, 3, and 6) in group 1 and four participants (8, 9, 11, and 

12) in group 2. 

Level. Compared to a normative sample, evaluation of level within 

baseline using the median indicated baseline PA was extremely low in two 

participants (10 and 11) in group 2, relatively low in five participants (1, 3, 4, 5, 

and 6) in group 1 and two participants (7 and 8) in group 2, and about average 

in one participant (2) in group 1 and three participants (8, 9, and 12) in group 2. 

Within the intervention phase, median PA was extremely low in one participant 

(1) in group 1 and two participants (10 and 11) in group 2, relatively low in three 

participants (4, 5, and 6) in group 1 and three participants (7, 8, and 9) in group 

2, about average in one participant (3) in group 1 and one participant (12) in 

group 2, and relatively high in one participant (2) in group 1. Within follow-up, 

PA was extremely low in in two participants (1 and 5) in group 1 and two 

participants (10 and 11) in group 2, relatively low in three participants (4, 5, and 

6) in group 1 and three participants (7, 8, and 12) in group 2, about average in 
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two participant (3) in group 1 and one participant (9) in group 2, and relatively 

high in one participant (2) in group 1.  

Trend. Evaluation of trend within baseline using the split-middle method 

indicated a decreasing, contra-therapeutic trend in four participants (1, 4, 5, and 

6) in group 1 and five participants (7, 8, 10, 11, and 12) in group 2. PA data 

showed an increasing, therapeutic trend in participants 2 and 3. Within the 

intervention phase, five participants (2, 3, 4, 5, and 6) in group 1 and three 

participants (9, 10, and 12) in group 2 showed a decreasing, contra-therapeutic 

trend in PA data. Only three participants (7, 8, and 11; group 2) showed a 

slightly increasing, therapeutic trend in PA. In follow-up, three participants (3, 4, 

and 6) in group 1 and one participant (11) in group 2 showed a decreasing, 

contra-therapeutic trend. Five participants (7, 8, 9, 10, and 12; group 2) showed 

an increasing, therapeutic trend in PA data.  

 

Negative Affect 

Stability. Evaluation of the baseline phase using indicated data were 

stable in three participants (3, 4, and 5) in group 1 and three participants (9, 11, 

and 12) in group 2. Within the intervention and follow-up phases, data were 

stable in all six participants in group 1 and five participants (7, 8, 9, 11, and 12) 

in group 2.  

Level. Compared to a normative sample, evaluation of level within 

baseline using the median indicated baseline NA was extremely low in three 

participants (2, 3, and 4) in group 1 and four participants (8, 9, 11, and 12) in 
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group 2, relatively low in one participant (5) in group 1, about average in one 

participant (1) in group 1 and one participant (7) in group 2 and relatively high in 

one participant 6) in group 1 and one participant (10) in group 2. Within the 

intervention phase, median NA was extremely low in five participants (1, 2, 3, 4, 

and 5) in group 1 and four participants (8, 9, 11, and 12) in group 2, about 

average in one participant (6) in group 1 and one participant (7) in group 2, and 

relatively high in one participant (10) in group 2. Within follow-up, NA was 

extremely low in five participants (1, 2, 3, 4, and 5) in group 1 and four 

participants (8, 9, 11, and 12) in group 2, about average in one participant (6) in 

group 1 and one participant (7) in group 2.    

Trend. Evaluation of trend within baseline using the split-middle method 

indicated a decreasing, therapeutic trend in two participants (1 and 2) in group 1 

and four participants (8, 9, 11, and 12) in group 2. NA data showed an 

increasing, contra-therapeutic trend in three participants (4, 5, and 6) in group 1 

and one participant (7) in group 2. Within the intervention phase, one participant 

(5) in group 1 and one participant (9) in group 2 showed an increasing, contra-

therapeutic trend in NA. One participant (6) in group 1 and four participants (7, 

8, 10, and 11) in group 2 showed a decreasing, therapeutic trend in NA. In 

follow-up, two participants (2 and 4) in group 1 and four participants (7, 8, 10, 

and 12) in group 2 showed an increasing, contra-therapeutic trend. Only two 

participants (1 and 6; group 1) showed a decreasing, therapeutic trend in NA.  
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Daily Stress 

Stability. Evaluation of the baseline phase using the stability criterion 

indicated data were stable in three participants (1, 5, and 6) in group 1 and 

three participants (8, 9, and 10) in group 2. Within the intervention phase, data 

were stable in one participant (5) in group 1 and two participants (8 and 9) in 

group 2. In follow-up, DS scores were stable in three participants (1, 4, and 6) in 

group 1 and two participants (8 and 12) in group 2.  

Level. Evaluation of level within baseline using the median indicated DS 

of 6 and above was present in four participants (1, 4, 5, and 6) in group 1 and 

four participants (7, 9, 10, and 11) in group 2. Within the intervention phase, 

median DS of 6 and above was present in three participants (4, 5, and 6) in 

group 1 and two participants (8 and 10) in group 2. In follow-up, DS of 6 and 

above was observed in three participants (1, 5, and 6) in group 1 and one 

participant (10) in group 2.  

Trend. Evaluation of trend within baseline using the split-middle method 

indicated a decreasing, therapeutic trend in two participants (2 and 3) in group 1 

and three participants (10, 11, and 12) in group 2. DS data showed an 

increasing, contra-therapeutic trend in thee participants (4, 5, and 6) in group 1 

and one participant (7) in group 2. Within the intervention phase, two 

participants (4 and 6) in group 1 and two participants (8 and 10) in group 2 

showed an increasing, contra-therapeutic trend in DS. Two participants (3 and 

5) in group 1 and two participants (7 and 9) in group 2 showed a decreasing, 
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therapeutic trend in DS. In follow-up, one participant (6) in group 1 and four 

participants (7, 9, 10, and 11) in group 2 showed an increasing, contra-

therapeutic trend. Only participants (1 and 5; group 1) showed a decreasing, 

therapeutic trend in DS.  
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Appendix P 

Dissemination Statement 

 

Results of the study will be disseminated in several ways. Firstly, all 

participants who took part in the study were asked whether they would like to be 

informed of the results of the study. All twelve individuals expressed interest 

and will be sent a summary of the results via e-mail or postal mail (depending 

on indicated preference) in June 2019.  

The study will also be disseminated via an oral presentation at Exeter 

University in June 2019. This has been organised to share the study findings 

with colleagues and other professionals.  

Finally, the revised manuscript of the empirical study will be submitted for 

publication to a peer-reviewed journal Emotion (see Appendix Q for manuscript 

submission guidelines).  
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Appendix Q 

Manuscript Submission Guidelines for Emotion 

 

Length of Manuscripts 
Manuscripts for Emotion will typically range from 10 to 40 double-spaced 
manuscript pages, including the cover page, abstract, text, references, tables 
and figures, with margins of at least 1 inch on all sides and a standard font (e.g., 
Times New Roman) of 12 points (no smaller). 
For manuscripts that exceed 40 pages, authors must justify the extended length 
in their cover letter (e.g., the inclusion of multiple studies). The entire 
manuscript must be double spaced. 

Title of Manuscript 
The title of a manuscript should be accurate, fully explanatory, and preferably 
no longer than 12 words. 

Cover Letter 
The cover letter accompanying the manuscript submission must include all 
authors' names and affiliations to avoid potential conflicts of interest in the 
review process. Addresses and phone numbers, as well as email addresses 
and fax numbers, if available, should be provided for all authors for possible use 
by the editorial office and later by the production office. 

Evaluation Criteria 
Manuscripts submitted to Emotion will be evaluated based on the extent to 
which they make theoretical and empirical contributions that advance an 
understanding of emotional processes. Articles will be evaluated in terms of the 
overall theoretical and empirical contribution of the work, including the 
soundness of the research methodology, appropriateness of the statistical 
analyses, and accuracy in interpreting the findings. 

Types of Articles 
Most of the articles published in Emotion will be reports of original empirical 
research, but other types of articles will be considered. 
These include: 

 Articles that present or discuss theoretical formulations of emotion and related 
affective phenomena that evaluate competing theoretical perspectives, or that 
offer innovative commentary or analysis on timely topics of inquiry. 

 Comprehensive reviews of the empirical literature in an area of study that 
contain a meta-analysis and/or present novel theoretical or methodological 
perspectives. 

 Comments on articles published in the journal. 
 Case studies from either a clinical setting or a laboratory that raise or illustrate 

important questions that go beyond the single case and have heuristic value. 

Brief Reports 
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Emotion also publishes brief reports. Manuscripts submitted as Brief Reports 
should not exceed 2,500 words, exclusive of references and figure captions. 
There should be no more than 2 figures or tables and no more than 30 
references. 

Commentaries 
Emotion will consider commentaries on articles previously published in this 
journal. Comments will be sent out for external review and must meet a high 
threshold for publication. 
Comments will be evaluated based on how accurately and fairly they represent 
the target article, the importance of the comment in providing a more 
comprehensive understanding of the target article, and the clarity, conciseness 
and tone of the writing. External reviewers will include individuals not associated 
with the target article as well as the corresponding author of the target article. 
Two types of commentaries will be considered. 
 
Brief Comment 
A Brief Comment is written in response to a single article previously published 
in Emotion. The primary purpose is to provide a meaningful insight, concern, 
alternative interpretation, clarification, or critical analysis. The comment should 
provide a richer and more comprehensive understanding of a methodological, 
conceptual, or interpretation issue that significantly adds to the literature. 
Brief Comments should not exceed 265 lines of text including references. This 
limit does not include the title page, abstract, or author notes. 
The title of a Brief Comment should include a subtitle reflecting the actual title 
and year of publication of the article that engendered the comment. For 
example — "The Importance of Focusing on External Validity: A Brief Comment 
on Testing the Efficacy of Two Differing Types of Stress Management 
Interventions for the Treatment of Essential Hypertension (Jones & Smith, 
2012)." 
Brief Comments must be submitted in a timely manner, no later than 9 months 
after publication of the original article. 
Upon acceptance of a Brief Comment, the author(s) of the original paper would 
be invited to submit a response; if the authors' response is acceptable, both the 
Brief Comment and Response would be published together. Such responses to 
a Brief Comment also should not exceed 265 lines of text including references. 
 
Extended Comment 
The purpose of an Extended Comment is similar to that of a Brief Comment 
(i.e., to provide a meaningful insight, concern, alternative interpretation, 
clarification, or critical analysis), but it would be written in response to a series 
of articles previously published in Emotion or that involves a more extensive 
and far-reaching conceptual or methodological issue. 
An example might include a comment describing and analyzing the limitations 
of a particular statistical or methodological procedure used in several studies 
previously published in Emotion; the comment also must include 
recommendations for addressing such limitations. 
Extended comments will be evaluated on the timeliness of the topic and the 
potential contribution to the scientific literature relevant to the scope of Emotion. 
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This type of article should not exceed approximately one half the length of the 
original paper (note that 1 journal page equals approximately 3–3.5 manuscript 
pages). Unless permission from the editor is received, no Extended Comment 
should exceed 20 manuscript pages inclusive of all references, tables, and 
figures. 
If the Extended Comment is accepted, the author(s) of the original article(s) will 
be contacted to write a response; and, if the authors' responses are accepted, 
both the Extended Comment and Response(s) would be published together. 
This Invited Response should not exceed approximately one half the length of 
the Extended Comment. 
The title of this type of article need not include a subtitle representing the 
original article(s). 

Manuscript Preparation 
Prepare manuscripts according to the Publication Manual of the American 
Psychological Association (6thedition). Manuscripts may be copyedited for bias-
free language (see Chapter 3 of the Publication Manual). 
Review APA's Journal Manuscript Preparation Guidelines before submitting 
your article. 
 
Double-space all copy 
Other formatting instructions, as well as instructions on preparing tables, 
figures, references, metrics, and abstracts, appear in the Manual. Additional 
guidance on APA Style is available on the APA Style website. 
Below are additional instructions regarding the preparation of display equations, 
computer code, and tables. 
 
Display Equations 
We strongly encourage you to use MathType (third-party software) or Equation 
Editor 3.0 (built into pre-2007 versions of Word) to construct your equations, 
rather than the equation support that is built into Word 2007 and Word 2010. 
Equations composed with the built-in Word 2007/Word 2010 equation support 
are converted to low-resolution graphics when they enter the production 
process and must be rekeyed by the typesetter, which may introduce errors. 
To construct your equations with MathType or Equation Editor 3.0: 

 Go to the Text section of the Insert tab and select Object. 
 Select MathType or Equation Editor 3.0 in the drop-down menu. 

If you have an equation that has already been produced using Microsoft Word 
2007 or 2010 and you have access to the full version of MathType 6.5 or later, 
you can convert this equation to MathType by clicking on MathType Insert 
Equation. Copy the equation from Microsoft Word and paste it into the 
MathType box. Verify that your equation is correct, click File, and then click 
Update. Your equation has now been inserted into your Word file as a 
MathType Equation. 
Use Equation Editor 3.0 or MathType only for equations or for formulas that 
cannot be produced as Word text using the Times or Symbol font. 
 
Computer Code 

https://www.apa.org/pubs/books/4200066
https://www.apa.org/pubs/books/4200066
https://www.apa.org/pubs/journals/resources/manuscript-submission-guidelines
http://www.apastyle.org/index.aspx
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Because altering computer code in any way (e.g., indents, line spacing, line 
breaks, page breaks) during the typesetting process could alter its meaning, we 
treat computer code differently from the rest of your article in our production 
process. To that end, we request separate files for computer code. 
 

In Online Supplemental Material 
We request that runnable source code be included as supplemental material to 
the article. For more information, visit Supplementing Your Article With Online 
Material. 

 

In the Text of the Article 
If you would like to include code in the text of your published manuscript, please 
submit a separate file with your code exactly as you want it to appear, using 
Courier New font with a type size of 8 points. We will make an image of each 
segment of code in your article that exceeds 40 characters in length. (Shorter 
snippets of code that appear in text will be typeset in Courier New and run in 
with the rest of the text.) If an appendix contains a mix of code and explanatory 
text, please submit a file that contains the entire appendix, with the code keyed 
in 8-point Courier New. 
 
Tables 
Use Word's Insert Table function when you create tables. Using spaces or tabs 
in your table will create problems when the table is typeset and may result in 
errors. 

Academic Writing and English Language Editing Services 
Authors who feel that their manuscript may benefit from additional academic 
writing or language editing support prior to submission are encouraged to seek 
out such services at their host institutions, engage with colleagues and subject 
matter experts, and/or consider several vendors that offer discounts to APA 
authors. 
Please note that APA does not endorse or take responsibility for the service 
providers listed. It is strictly a referral service. 
Use of such service is not mandatory for publication in an APA journal. Use of 
one or more of these services does not guarantee selection for peer review, 
manuscript acceptance, or preference for publication in any APA journal. 

Submitting Supplemental Materials 
APA can place supplemental materials online, available via the published article 
in the PsycARTICLES®database. Please see Supplementing Your Article With 
Online Material for more details. 

Abstract and Keywords 
All manuscripts must include an abstract containing a maximum of 250 words 
typed on a separate page. After the abstract, please supply up to five keywords 
or brief phrases. 

References 

https://www.apa.org/pubs/journals/resources/supplemental-material
https://www.apa.org/pubs/journals/resources/supplemental-material
https://www.apa.org/pubs/journals/resources/editing-services
https://www.apa.org/pubs/journals/resources/editing-services
https://www.apa.org/pubs/journals/resources/supplemental-material
https://www.apa.org/pubs/journals/resources/supplemental-material
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List references in alphabetical order. Each listed reference should be cited in 
text, and each text citation should be listed in the References section. 
Examples of basic reference formats: 
Journal Article:  
Hughes, G., Desantis, A., & Waszak, F. (2013). Mechanisms of intentional 
binding and sensory attenuation: The role of temporal prediction, temporal 
control, identity prediction, and motor prediction. Psychological Bulletin, 
139, 133–151. http://dx.doi.org/10.1037/a0028566 
Authored Book:  
Rogers, T. T., & McClelland, J. L. (2004). Semantic cognition: A parallel 
distributed processing approach.Cambridge, MA: MIT Press. 
Chapter in an Edited Book:  
Gill, M. J., & Sypher, B. D. (2009). Workplace incivility and organizational trust. 
In P. Lutgen-Sandvik & B. D. Sypher (Eds.), Destructive organizational 
communication: Processes, consequences, and constructive ways of 
organizing (pp. 53–73). New York, NY: Taylor & Francis. 

Figures 
Graphics files are welcome if supplied as Tiff or EPS files. Multipanel figures 
(i.e., figures with parts labeled a, b, c, d, etc.) should be assembled into one file. 
The minimum line weight for line art is 0.5 point for optimal printing. 
For more information about acceptable resolutions, fonts, sizing, and other 
figure issues, please see the general guidelines. 
When possible, please place symbol legends below the figure instead of to the 
side. 
APA offers authors the option to publish their figures online in color without the 
costs associated with print publication of color figures. 
The same caption will appear on both the online (color) and print (black and 
white) versions. To ensure that the figure can be understood in both formats, 
authors should add alternative wording (e.g., "the red (dark gray) bars 
represent") as needed. 
For authors who prefer their figures to be published in color both in print and 
online, original color figures can be printed in color at the editor's and 
publisher's discretion provided the author agrees to pay: 

 $900 for one figure 
 An additional $600 for the second figure 
 An additional $450 for each subsequent figure 

Permissions 
Authors of accepted papers must obtain and provide to the editor on final 
acceptance all necessary permissions to reproduce in print and electronic form 
any copyrighted work, including test materials (or portions thereof), 
photographs, and other graphic images (including those used as stimuli in 
experiments). 
On advice of counsel, APA may decline to publish any image whose copyright 
status is unknown. 
To determine whether you are allowed to reproduce an image, look for the 
copyright on the work. Here are some examples of copyright statements you 
might see: 

http://art.cadmus.com/da/guidelines.jsp
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Regular copyright or "all rights reserved" copyright  
This kind of copyright is indicated by the word copyright or the copyright 
symbol.  
Examples: Copyright 2015 by the American Psychological Association. © 2014 
Elizabeth T. Jones, all rights reserved. 
Creative commons copyright  
Creative commons licenses are indicated by the words creative commons or 
CC. In general, creative commons licenses allow you to reproduce and/or adapt 
a work (including images) without getting permission from the copyright holder, 
so long as you give credit to the original author in the form of a copyright 
statement. 
 
Public domain  

Works that are not bound by copyright are considered in the public domain. This 
means you can reproduce them and/or adapt them however you want, so long 
as you credit the original author in the form of a copyright statement. Assume a 
work is under copyright unless you see the words public domain on it or the 
work was produced by the U.S. Government (in which case it is automatically in 
the public domain). Copyright does expire, but that can take a long time. 
 
No copyright indicated  

If no copyright is indicated, treat the work as copyrighted. U.S. copyright law 
states that a work is copyrighted as soon as it is fixed in tangible form (e.g., you 
can see it on a computer screen or on paper), even if the work doesn't say 
copyright or have the copyright symbol, and even if it is not mass produced or 
professionally published. For example, you automatically own the copyright to 
papers you write for a class. 

Publication Policies 
APA policy prohibits an author from submitting the same manuscript for 
concurrent consideration by two or more publications. 
See also APA Journals® Internet Posting Guidelines. 
APA requires authors to reveal any possible conflict of interest in the conduct 
and reporting of research (e.g., financial interests in a test or procedure, funding 
by pharmaceutical companies for drug research). 

 Download Disclosure of Interests Form (PDF, 38KB) 
In light of changing patterns of scientific knowledge dissemination, APA requires 
authors to provide information on prior dissemination of the data and narrative 
interpretations of the data/research appearing in the manuscript (e.g., if some or 
all were presented at a conference or meeting, posted on a listserv, shared on a 
website, including academic social networks like ResearchGate, etc.). This 
information (2–4 sentences) must be provided as part of the Author Note. 
Authors of accepted manuscripts are required to transfer the copyright to APA. 

 For manuscripts not funded by the Wellcome Trust or the Research Councils 

UK  
Publication Rights (Copyright Transfer) Form (PDF, 83KB) 

 For manuscripts funded by the Wellcome Trust or the Research Councils UK  
Wellcome Trust or Research Councils UK Publication Rights Form (PDF, 34KB) 

https://www.apa.org/pubs/journals/resources/internet-posting-guidelines
https://www.apa.org/pubs/authors/disclosure-of-interests.pdf
https://www.apa.org/pubs/authors/publication-rights-form.pdf
https://www.apa.org/pubs/authors/publication-rights-form-wellcome-rcuk.pdf
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Ethical Principles 
It is a violation of APA Ethical Principles to publish "as original data, data that 
have been previously published" (Standard 8.13). 
In addition, APA Ethical Principles specify that "after research results are 
published, psychologists do not withhold the data on which their conclusions are 
based from other competent professionals who seek to verify the substantive 
claims through reanalysis and who intend to use such data only for that 
purpose, provided that the confidentiality of the participants can be protected 
and unless legal rights concerning proprietary data preclude their release" 
(Standard 8.14). 
APA expects authors to adhere to these standards. Specifically, APA expects 
authors to have their data available throughout the editorial review process and 
for at least 5 years after the date of publication. 
Authors are required to state in writing that they have complied with APA ethical 
standards in the treatment of their sample, human or animal, or to describe the 
details of treatment. 


