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Highlights  

 High levels of criticism, hostility, warmth and EOI were found in the 

ARMS group. 

 Levels of high-EE in ARMS were similar to that of FEP. 

 More criticism and hostility was linked with poorer functioning and 

worse symptoms. 

 Warmth and optimal family involvement improved functioning and 

reduced symptoms. 

 High criticism and EOI negatively impacted family member‟s health  
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Abstract 

The At-Risk Mental State (ARMS) for psychosis describes a state of high but not inevitable 

risk for developing a psychotic disorder. The distressing experiences for individuals with an 

ARMS may impact on themselves; their sense of wellbeing, psychosocial functioning and 

their family. Expressed emotion (EE) considers the environment and communication style 

of relatives towards the individual and is a key factor for determining outcomes in 

established psychosis. Following PRISMA guidelines, a systematic review of EE in 

relatives of ARMS was conducted. Fifteen studies were identified that investigated the 

presence of EE in the ARMS population. Approximately one third of ARMS relatives had 

high-EE. The results suggest that greater levels of criticism are associated with higher levels 

of symptoms and poorer functioning. In contradiction to psychosis literature, the construct 

emotional-over-involvement was found to be an adaptive response, where an optimal level 

of involvement combined with a warm-environment was associated with improved 

functioning and reduced symptoms. Limitations of the studies include small sample sizes 

and over-representation of Caucasian males and relatives as middle-aged mothers. Although 

approximately half of the studies included were longitudinal, only two measured EE over 

time, therefore, future research should include larger studies measuring EE at different time-

points. 

 

Key words: Clinical risk; psychosis; expressed emotion; relationships.  

Abbreviations: At-Risk Mental State (ARMS); EE (Expressed Emotion). 
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1. Introduction 

Individuals vulnerable to a psychotic disorder are identified as having an At-Risk Mental 

State (ARMS) for psychosis, falling into one or more of three possible groups: vulnerability 

factor (have a schizotypal personality disorder or a first-degree relative with a psychotic 

disorder), Attenuated Psychotic Symptoms (APS; sub-clinical psychotic symptoms), or 

Brief Limited Intermittent Psychotic Symptoms (BLIPS; full-blown psychotic symptoms 

that resolve themselves spontaneously within a week), in addition to either chronic low 

functioning or a 30% drop within the past year. The rate of conversion from ARMS to 

psychosis is approximately 20% in the first year, increasing steadily over subsequent years, 

whilst 40% of individuals still meet ARMS criteria after 6-months (Tor et al., 2017).  

 

Expressed Emotion (EE) refers to the quality of the family environment reflected in the 

comments, attitudes and communication style of a relative about an individual. It has been 

well established as a reliable psychosocial predictor of symptom relapse in a wide range of 

mental health conditions, including psychosis (Butzlaff and Hooley, 1998). The construct of 

EE comprises of the following patterns/behaviours: negative aspects of criticism, hostility 

and emotional-over-involvement (EOI) and positive aspects of warmth and positive remarks 

(Leff and Vaughn, 1985). When individuals live in a family environment characterised by 

critical, hostile or emotional overinvolved or intrusive attitudes (high-EE environments) 

they are at a higher risk of early relapse compared to individuals who do not live in these 

environments (Butzlaff and Hooley, 1998; Hooley and Campbell, 2002). Some researchers 

have discussed these components as reactions to the recent symptoms: criticism and hostility 

describe more angry attempts of the carer to force the individual into normative behaviours, 

whereas EOI marks their awareness that the condition and health status is deteriorating and 

reflects more over concern (Hooley and Campbell, 2002). Limited research has investigated 

these different reactions and their long-term impact on symptoms in the ARMS population. 

EE is of interest to researchers and clinicians but they often focus their attention upon 

negative aspects and high-EE despite positive components being of potentially equal 

importance.  

 

There are many instruments that can be used to assess the family environment in terms of 

EE. These assessment tools can be completed by either the patient or their family member. 

Participants can complete these themselves through self-report questionnaires or take part in 

an audio-recorded interview, such as the Camberwell Family Interview (CFI), the gold-
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standard measure for EE from the relative‟s perspective. Examples of different assessment 

tools can be seen in table 1. 

 

Table 1.  An overview of different methods and tools used to assess EE  

Questionnaire / 

Interview 

Rater Type of participant Examples of measure 

Interview  Researcher / clinician  Relative / Family Member CFI, FMSS 

Questionnaire Participant  Relative / Family Member The FQ, FMPC, 

FMPW, SAS-III, FAS 

Questionnaire Participant Patient / Individual  PC, PW, LEE, FPS, 

BDSEE  

Abbreviations: BDSEE: the Brief Dyadic Scale of Expressed Emotion; CFI: Camberwell 

Family Interview; FAS: Family Attitude Scale; FMSS: The Five Minute Speech Sample; 

FMPC: Family Member Perceived Criticism Questionnaire; FMPW: Family Member 

Perceived Warmth Questionnaire; FPS: Family Perception Scale; LEE: Level of Expressed 

Emotion; PC: Perceived Criticism Questionnaire; PW: Perceived Warmth Questionnaire; 

SAS-III: Social Adjusting Scale III; The FQ: The Family Questionnaire. 

 

EE is linked to outcomes across a range of physical and mental health conditions, including 

psychosis (Butzlaff and Hooley, 1998; Hooley, 2007). Individuals with established 

psychosis are more likely to relapse and have poorer prognosis, whilst living in high-EE 

environments (Stafford et al., 2015). It is important to note that levels of EE have been 

found to vary across cultures and socio-ethnic backgrounds (Bhugra and McKenzie, 2003; 

López et al., 2009), as well as depending of the stage of the patient‟s illness (Gómez-de-

Regil et al., 2014). For example, in psychosis literature high levels of EOI were found in the 

families of British Pakistanis (Muslims) compared to British Sikh and White families, 

however, EE did not predict relapse for either Asian population (Hashemi and Cochran, 

2009). A systematic review found that components of EE may vary across families from 

different cultural backgrounds, thus impacting how families respond to the individual‟s 

condition and influencing the likelihood of relapse and other outcomes (Singh et al., 2013).  

 

Previous studies have indicated that within the psychosis population, high-EE is a predictor 

of relapse and rehospitalisation. Several studies have explored the needs, perceptions and 

mental health of carers supporting these individuals and found that high-EE is associated 

with high carer burden (Wang et al., 2017). Family members experiencing high burden were 

more likely to have higher levels of anxiety and depression and financial impairment 

(Barrowclough et al., 1996; Jansen et al., 2015). Levels of family burden (both subjective 
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and objective) have found to be similar in ARMS and recent-onset psychosis individuals, 

with the amount of worry reported equivalent to that of chronic psychosis (Wong et al., 

2008). Understanding whether high-EE effects ARMS family members‟ health and 

wellbeing would be important for services and clinicians when providing treatment.  

 

Family interventions (FI) targeting high-EE improve long-term outcomes in established 

psychosis (Pharoah et al., 2010). Similarities between ARMS and established psychosis 

suggest that FI could have a similar impact on the ARMS population. Recommended 

treatment for ARMS individuals in England is individual Cognitive Behavioural Therapy 

(CBT) with or without family intervention (NICE, 2014). However, the recommendation for 

FI is based on expert opinion not robust empirical evidence. Understanding the nature of 

EE, the different components and differences dependent on one‟s stage of illness could aid 

clinicians and services to provide targeted treatment according to the phase of illness and 

ARMS needs. 

 

There is limited family intervention research in ARMS, but there has been a growth of 

literature in the EE concept in this population, looking to establish the presence or effect of 

high-EE. It is important to synthesise the growing body of knowledge, to determine the 

extent to which we need to assess EE in ARMS families and intervene through the use of FI 

specifically targeting EE. 

 

1.1. Aims  

1. Examine the rates of high-EE, as well as the five sub-components of EE (criticism, 

hostility, EOI, warmth and positive statements) and their impact on the individual 

and their family member.  

2. Compare EE in the ARMS population with healthy controls and established 

psychosis, both First Episode Psychosis (FEP) and chronic psychosis.  

3. Review whether a family intervention targeting high-EE or the specific components 

would be important and helpful for ARMS individuals and their families.  

4. Highlight the limitations within the field and identify clinical interventions and 

recommendations for future practice and research.  

 

2. Method 

2.1. Search Strategy  
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This review was conducted in line with PRISMA guidelines for reporting systematic 

reviews (Moher et al., 2009). The published review protocol can be found on PROSPERO 

https://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017064927). 
1
 

 

An electronic advanced search was carried out on four databases PsycINFO, EMBASE, 

PubMed and Web of Science using the following keywords: “at risk mental state” OR “ultra 

high risk” OR “UHR” OR “clinical high risk” OR “CHR” OR “prodrom*” AND 

“psychos*” OR “psychot*” OR “schizo*” AND “Expressed Emotion” OR “EE” OR 

“emotional*” OR “warm*” OR “ hostil*” OR “critic*”. These searches were limited to 

human and English language. The references in each included paper were reviewed by hand 

(through backwards searching), cited papers were reviewed online (through forwards 

searching) for extra relevant publications not have been identified in the initial electronic 

search. Until the review was ready to be submitted for publication (30/08/2018), the four 

databases were regularly checked.  

 

2.2. Inclusion Criteria  

Eligible studies were original research papers, published in peer-reviewed journals, in 

English, using populations that met the ARMS criteria on a validated instrument. 

Individuals with an ARMS aged between 11-35 years were included. Studies that included a 

validated measure of EE and ARMS were deemed necessary to ensure construct reliability. 

Intervention studies that examined EE pre- and post-intervention were eligible as were 

cross-sectional studies investigating correlates of EE.  

 

2.3. Exclusion Criteria  

In England, Early Detection and Intervention Teams (EDIT) are preventative services for 

young people (aged 14-35) at high-risk of developing psychosis. Through the initial scope 

of the literature, we found a proportion of studies (typically American) included individuals 

from age 11 upwards. To avoid missing findings from this literature, we lowered the 

inclusion criterion to age 11 years. The search was restricted to English language journal 

articles as none of the authors were deemed fluent in another language.  

 

2.4. Study Selection and data extraction 

                                                 
1
 The age range states 12 – 35 on the inclusion criteria protocol. This was changed to 11-35 within the 

systematic review as a key paper was identified with the lower age range.  
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The initial search retrieved 2,897 citations, removal of duplicates left 2,235 and 2,212 were 

excluded at title stage as inconsistent with the review topic. Article abstracts were screened 

for eligibility by the first author and an independent researcher, with a high-level of 

agreement (K=0.897). Disagreements were resolved through discussion and consensus with 

additional review team members (P.F and K.B). The first author screened 23 full-texts of the 

remaining articles, 8 were excluded due to an inadequate measure of EE (n=5) or no peer-

review (n=3). No additional papers were identified from reviewing reference lists. Fifteen 

papers met full inclusion criteria and a data extraction tool was developed to record: (1) 

Study characteristics (authors, year of publication, country where the work was performed; 

study design); (2) Sample demographics for patients (sample size, gender composition, 

mean age); (3) Sample demographics for family members (sample size, caregiver gender 

composition); (4) The at-risk screening instrument used to assess eligibility; (5) EE 

measure(s) used; (6) Summary of study findings. For intervention studies, the intervention 

and comparator ARMS and treatment duration were also recorded. 

 

2.5. Quality Assessment Tool 

Each paper was critically appraised using the Appraisal tool for Cross-Sectional Studies 

(AXIS; Downes et al., 2016), looking at each aspect of the study without enforcing a 

numerical scale, which can be problematic as the assessment checklists are not linear (Jüni 

et al., 1999). Of the included papers, 80% were reviewed by both the first author and a post-

graduate researcher to assess inter-rater reliability. The level of agreement for total scores 

was over 80% agreement in the overall proportion of papers, with discrepancies resolved 

through discussion.  
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Figure 1 PRISMA flow diagram of systematic search  

 

3. Results 

3.1. Overview of the studies 

The studies were conducted in America (n=9), Europe (n=5) and Asia (n=1), comprising 

cross sectional (n=8) and longitudinal (n=7) designs. Only two longitudinal studies 

compared EE at different time points (Golembo-Smith et al., 2014; O'Brien et al., 2015), the 

others examined how EE affected symptoms or functioning over time. There were three 

different measures of ARMS; the Structured interview for Prodromal Symptoms (SIPS; 

n=10), the Comprehensive Assessment of and At-Risk Mental State (CAARMS; n=4) and 

the Personal Assessment and Crisis Evaluation (PACE; n=1). Eleven different measures 

Records identified through 

database searching  

(n=2897) 

S
cr

ee
n

in
g

 
In

cl
u

d
ed

 
E

li
g

ib
il

it
y
 

Id
en

ti
fi

ca
ti

o
n

 

Additional records identified 

through other sources  

(n=0) 

Records after duplicates removed  

(n=2235) 

Title / abstracts of 

2235 citations 

screened  

Records excluded  

(n=2212) 

Full-text articles 

assessed for 

inclusion  

(n=23) 

Full-text articles excluded  

(n=8) 

Inadequate measure of EE = 5 

No peer-reviewed published paper = 3 

Studies included in 

the review  

(n=15) 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

10 

 

were used to assess EE that included interview measures rated by the researchers and 

completed with the caregiver (n=6), self-report questionnaire measures completed by either 

the caregiver (n=7) or the individual (n=6). Four studies included more than one measure of 

EE (Golembo-Smith et al., 2014; O'Brien et al., 2015; Schlosser et al., 2010; Tsai et al., 

2015), of which three studies included subjective EE measures completed by both 

caregivers and individuals (Golembo-Smith et al., 2014; O'Brien et al., 2015; Schlosser et 

al., 2010).  

 

Most studies included a male, Caucasian majority. Fourteen studies consisted of ARMS 

individuals with a mean age below 24 years, with the majority of studies below 17 years 

(n=9). The majority of individuals fell into APS group on the ARMS criteria.  

 

Often relatives were first degree and typically mothers. Four studies reported on the age of 

the family member, with a mean age ranging between 48–51 years. Carers‟ mean years in 

education ranged from 13–16 years with college degree typically the highest level, although 

varying dependent on ethnic background.  

 

Table 2. Summary of the fifteen included studies looking at Expressed Emotion (EE) in the 

ARMS population 

 

3.2. Quality Assessment Tool 

The majority of the studies provided clear aims, well described results and acknowledged 

their limitations but there was limited information on the rationale for the sample size, 

power calculation or information about participants initially screened for the study.  

 

 Table 3. Quality review of the included studies 

 

3.3. Examine the rates of high-EE, as well as the five sub-components of EE (criticism, 

hostility, EOI, warmth and positive statements) and their impact on the individual and their 

family member. 

Rates of high and low-EE were reported in three studies (Meneghelli et al., 2011; O‟Brien et 

al., 2006; Schlosser et al., 2010). O‟Brien et al (2006) found 35% of high-EE in the sample, 

typically from critical comments, whilst Schlosser et al. (2010) found 31.1% families had 

high-EE, typically from hostile comments (68%). Meneghelli et al. (2011) found 33.3% of 

ARMS caregivers reported high-EE, typically from EOI. They found ARMS patients with 
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high-EE caregivers were on average significantly younger than low-EE caregivers, had 

higher contact and lived with the individual. These studies had high quality with all three 

studies maintaining over 90% retention rate at follow-up; with baseline EE measured by the 

gold standard Camberwell Family Interview (CFI). Unfortunately, no study looked at 

change in high-EE over time. 

 

3.4. EE Components:  

3.4.1. Criticism  

All fifteen papers measured criticism. Eight found negative forms of criticism worsened 

symptoms and functioning (O‟Brien et al., 2006; 2009; 2015; Schlosser et al., 2010; Welsh 

and Tiffin, 2015; Domínguez-Martínez et al., 2014; McFarlane and Cook, 2007; Tsai et al., 

2015). Tsai et al. (2015) found an effect of ethnicity and gender for criticism: Individuals 

with critical Latino fathers had more negative symptoms than non-Latino white fathers, 

albeit with a small sample size. Three studies found no association between symptoms, 

functioning and criticism (Meneghelli et al., 2011; Hamaie et al., 2016; Golembo-Smith et 

al., 2014). Meneghelli et al. (2011) found that the individual‟s gender, functioning and 

suicidal and self-harm behaviours had no impact on levels of EE. These differences may be 

explained by the education level of the ARMS carer, the age of the individual or cultural, 

ethnic or religious differences between the samples.  

 

3.4.2. Hostility 

Six studies measured hostility (O‟Brien et al., 2006; 2008; 2009). One reported ARMS 

families were more likely to have higher levels of hostility compared to healthy controls 

(Welsh and Tiffin, 2015), whilst on average parents reported more EOI and positive remarks 

than critical, hostile or warm comments (Meneghelli et al., 2011). Schlosser et al. (2010) 

found 68% of the high-EE caregivers exhibited hostility. Hostility predicted 15% of the 

variance of change in worsening of positive symptoms over time. This study has 93.65% 

retention rate at 6-month follow-up, EE measures completed by both patient and family 

member and an interview with the family member. However, 8% of the sample experienced 

recent-onset symptoms (within the last 3-months) that reached a psychotic FEP intensity. It 

is difficult to draw comparisons between the studies as Welsh and Tiffin‟s Family 

Perception Scale (FPS) was validated by the first author, whilst the other studies used the 

gold standard CFI to measure EE.   
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3.4.3. Emotional-Over-Involvement (EOI) 

Eight studies measured EOI, four reporting moderate–high rates of reported comments 

compared to other EE components (McFarlane and Cook, 2007; O‟Brien et al., 2006; 

Domínguez-Martínez  et al., 2014; Meneghelli et al., 2011). Meneghelli et al. (2011) found 

mothers reported more EOI and positive remarks than critical, hostile or warm comments. 

They found a tendency for high EOI to be comments regarding concern and worry over the 

individual‟s well-being and condition rather than self-sacrifice and dysfunctional over-

protection. This study has high quality having interviewed both mothers and fathers and 

using the CFI to measure EE but the study used a cross sectional design with a small and 

predominantly male sample.  

 

3.4.4. Warmth  

Nine studies measured warmth, three finding warmth predicted increased social functioning 

(O‟Brien et al., 2008; 2009; Schlosser et al., 2010), was positively correlated with problem 

solving skills (O‟Brien et al., 2009) and protectiveness (McFarlane and Cook, 2007). High-

levels of warmth by caregivers were associated with reductions in symptoms at 3 and 6-

month follow up (O‟Brien et al., 2006; Schlosser et al., 2010), with a lack of warmth 

associated with increased negative statements (Carol and Mittal, 2015) and rejection 

(McFarlane and Cook, 2007). Tsai et al. (2015) found ethnicity moderated the relationship 

of warmth and symptoms. Higher warmth from non-Latino white mothers and fathers of an 

ARMS individual was associated with lower positive and negative symptomology, higher 

warmth was associated with higher levels of symptomology for the Latino population. 

However, only 11 Latino adolescents took part and the authors did not interview the family 

members, nor look at the impact and effect of EOI, which may have affected the 

relationship.   

 

3.4.5. Positive Comments  

Six studies measured positive remarks, five used the CFI and one the Five Minute Speech 

Sample (FMSS). Only two looked at the amount of positive comments reported. O‟Brien et 

al. (2006) reported the mean positive remarks on the CFI as 2.7, which rated slightly higher 

than critical comments and EOI, but lower than warmth. Meneghelli et al. (2011) found 

parents reported more EOI and positive remarks than critical, hostile or warm comments. 

Cultural differences of the samples could explain this difference; possibly Italian families 

are less likely to want to disclose negative emotional matters to strangers. Positive remarks 
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positively associated with problem solving skills (O‟Brien et al., 2009), constructive 

behaviour (O‟Brien et al., 2008), decreased negative symptoms (O‟Brien et al., 2006; 2008; 

Carol and Mittal, 2015) and a weak trend of fewer positive remarks and EOI associated with 

increased positive symptoms (Carol and Mittal, 2015). All studies looked only at 

correlations. 

 

Two studies found EOI and high levels of warmth predicted enhanced functioning and 

reduction in symptoms (O‟Brien et al., 2006; Schlosser et al., 2010), with lower warmth less 

likely to change functioning regardless of the levels of EOI. Three studies found positive 

communication (warmth, positive remarks and EOI) and perceptions predicted 

improvements in negative symptoms and/or social functioning (O‟Brien et al., 2006; 2008; 

Tsai et al., 2015) suggesting the importance of warmth, positive remarks and optimal EOI in 

improving functioning and symptoms.  

 

3.4.6. Impact on the Family Members  

Three studies looked at the effect of EE on relatives‟ health. Family members reported 

varying levels of depression with the average reported scores suggesting mild symptoms of 

depression (Welsh and Tiffin, 2015), whilst one study found one third of carers of reported 

mild-moderate depression (Hamaie et al., 2016). Domínguez-Martínez et al. (2017) found 

criticism and EOI strongly associated with relatives‟ distress, illness attributions, anxiety 

and depression. The consistency of the result suggests the finding is reliable.   

 

3.5. Compare EE in the ARMS population with healthy controls and established psychosis 

(both FEP and chronic psychosis).  

Two studies compared EE in ARMS populations with healthy controls (Welsh and Tiffin, 

2015; Carol and Mittal, 2015). Welsh and Tiffin (2015) also included a psychosis group, 

finding the clinical population had significantly higher-EE compared to the control 

population, with ARMS relatives perceiving greater, but non-significant family dysfunction 

compared to psychosis group. Carol and Mittal (2015) found no differences between ARMS 

and control population in either critical comments or EOI. Caregivers of ARMS population 

provided fewer initial positive statements, suggesting a moderate trend. Both studies found 

lower levels of warmth in ARMS compared to healthy controls (Carol and Mittal, 2015; 

Welsh and Tiffin, 2015).  
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Differential rates of EE were found between ethnic groups and dependent on the patient‟s 

stage of illness. High-EE for FEP caregivers was between 30-40% (Meneghelli et al., 2011; 

Domínguez-Martínez  et al., 2014), similar to caregivers of the ARMS population 

(Meneghelli et al., 2011; Schlosser et al., 2010; O‟Brien et al., 2006), but lower than chronic 

psychosis (McFarlane and Cook, 2007). Although Tsai et al. (2015) found higher-EE in 

Latino ARMS groups compared to psychosis literature, possibly due to cultural differences 

and small sample size. Only one study (Tsai et al., 2015) included in this review 

investigated how ethnicity moderates the relationship between high-EE and ARMS 

symptomology. The authors acknowledge the limitations of this review‟s ability to provide a 

comprehensive overview on the relationship between the different EE components, ethnic 

groups and clinical outcomes for ARMS individuals, with scarce research in this area.  

 

Two studies found the exhibited proportion of negative family perceptions similar for 

ARMS and FEP populations (Welsh and Tiffin, 2015; Hamaie et al., 2016), whilst 

Domínguez-Martínez  et al. (2017) found caregivers of ARMS more critical than FEP 

caregivers. Domínguez-Martínez  et al. (2014) investigated associations of criticism and 

EOI with symptoms in functioning in ARMS and FEP finding higher EOI related to 

symptom severity (negative and general psychopathology) and worse functioning in ARMS. 

When compared to schizophrenic populations, McFarlane and Cook (2007) found relatives 

of ARMS individuals were warmer, less rejecting, less protective and less fused with their 

child. These disagreements may be explained by the differences between demographics of 

the sample, including age, years in education, duration of illness, but questions of whether 

EE may appear secondary to onset of psychosis and progression toward chronic disability 

remains unclear. 

 

3.6. Review whether a family intervention targeting high-EE or the specific components 

would be important and helpful for ARMS individuals and their families.  

A cross-sectional study found longer duration of untreated illness (DUI) in the ARMS 

population positively correlated with higher levels of EE (McFarlane and Cook, 2007). Two 

studies investigated EE over time (Golembo-Smith et al., 2014; O'Brien et al., 2015), neither 

commenting on initial rates nor change in high or low-EE. Furthermore, both studies 

included a two question self-report of perceived criticism, therefore not accounting for other 

EE components.  
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One Randomised Control Trial (RCT) looked at differences in EE pre and post-intervention 

(either three or 18 sessions of therapy) and its effect on EE within the ARMS population 

(O'Brien et al., 2015). They found after clinical intervention (at 6-month follow-up), 

maternal criticism significantly reduced in ARMS, with a significant effect of time. Patients‟ 

perceived criticism between baseline and 6-months predicted improvements in positive 

symptoms at 12-month follow-up, over and above improvements in symptoms at 6-months. 

Therefore, reduced criticism following intervention led to improvements in positive 

symptoms. However, the retention rate at 6-months was below 50% in both groups seriously 

affecting validity of findings. 

 

One study investigated transition to psychosis (Haidl et al., 2018), the majority (n=9) had 

low sample sizes and lack of power to establish EE as a predictor of transition. Haidl et al. 

(2018) assessed 235 individuals at baseline, 179 at 18-months, finding criticism and EOI 

irrelevant in predicting increased risk of transition to psychosis. They found “perceived 

irritability” of the most important person in their social environment a predictor of 

conversion for ARMS to FEP. This improved prediction above 0.90 (Haidl et al., 2018) in 

The European Prediction of Psychosis Study (EPOS) model. Therefore, negative 

perceptions of the main carer from individuals with an ARMS appear to increase their risk 

of transitioning to psychosis.  

 

 

4. Discussion  

4.1. Summary of findings 

Approximately one third of ARMS relatives had high-EE, similar to individuals with FEP, 

although significantly lower than long-term psychosis (Meneghelli et al., 2011; O‟Brien et 

al., 2006; Schlosser et al., 2010). All aspects of EE were found within the ARMS 

population. Greater levels of criticism and hostility were associated with higher levels of 

symptoms and poorer functioning (O‟Brien et al., 2006; 2009; 2015; Schlosser et al., 2010; 

Welsh and Tiffin, 2015; Domínguez-Martínez et al., 2014; McFarlane and Cook, 2007; Tsai 

et al., 2015). EOI was found with family members‟ reporting statements of concern and 

worry for the individual, whilst making no impact on individuals‟ symptoms (Meneghelli et 

al., 2011). Warmth was highly reported compared to other components of EE and when 

warm environments were combined with optimal family involvement individuals 

functioning improved over time and symptoms reduced (O‟Brien et al., 2008; 2009; 
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Schlosser et al., 2010). High criticism and EOI impacted on family member‟s health through 

increasing levels of depression (Welsh and Tiffin, 2015; Hamaie et al., 2016), as well as 

causing increased levels of distress and anxiety (Domínguez-Martínez et al.,2017). One 

study found that family intervention, such as psychoeducation reduced criticism and 

predicted improvements of patients‟ symptoms (O‟Brien et al., 2015).  

 

The review includes different measures in assessing EE, comprising of interviews with 

caregivers that are rated by the researchers, and self-report questionnaires completed by 

either the caregiver or the individual. Self-report questionnaires have the advantage of being 

quick and relatively easy to complete, although interviews provide a more detailed 

description and enable researchers to analyse all of the components of EE. The impact of 

different informants and measures in assessing EE makes it difficult to establish a general 

consensus across the findings. However, including both informants and having the 

opportunity to ask either one about their perceptions may provide a more detailed picture of 

the family environment and a more inclusive and alternative methods in assessing the EE.  

 

Levels of criticism varied, some finding higher levels of criticism comments compared to 

FEP carers (Domínguez-Martínez  et al., 2014; 2017), possibly explained by caregivers‟ 

uncertainty and confusion surrounding the ARMS condition, further impacting on their own 

health and induce stress (Domínguez-Martínez  et al., 2017). Family members may reduce 

criticism over time naturally as they adjust to the individuals symptoms (O‟Brien et al., 

2015), which may differ from psychosis literature, where criticism has been found to 

increase relative to the person‟s symptoms and condition (Hooley and Ritchers, 1995). This 

suggests that criticism may be associated with the family members‟ appraisal rather than the 

psychotic symptomology for ARMS. 

 

High levels of worry were found at a similar rate when comparing ARMS and recent-onset 

psychosis individuals, with the amount of worry reported equivalent to that of chronic 

psychosis (Wong et al., 2008).Considering the ARMS population are at the onset of the 

condition, one may expect to see high EOI in parents, with high levels of protectiveness, 

warmth and worry when symptoms are first noticed. Domínguez-Martínez et al. (2014, 

p.52) discuss EOI as a “protective factor” and a positive effects on the patient‟s outcome, 

specifically when combined with warmth. This may be an adaptive response leading to 
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improvements in long-term functioning for ARMS individuals‟ (Schlosser et al., 2010; 

O‟Brien et al., 2006). 

 

Psychosis literature found that high-EE was associated with both higher carer burden and 

distress in family members‟ health (Wang et al., 2017; Jansen et al., 2015). Considering that 

family members of ARMS reported high levels of worry and concern (Wong et al., 2008), 

one may expect to see high-EE have a negative impact for ARMS families‟ health. 

Domínguez-Martínez et al. (2017) found that high levels of EOI were associated with a 

negative impact on family members‟ health and suggested that this may be due to family 

members overall concern, lack of understanding and general confusion in understanding 

their loved one‟s condition. It is worth noting that family member‟s lack of understanding 

and general confusion may depend and be mediated by their culture, education and access to 

health care.   

 

4.2. Limitations and future research   

Small sample size is a major issue and only two studies measured EE at follow-up. The 

EPOS model suggests perceived irritability of a key relative to be most important and the 

key predictor of conversion for ARMS to FEP, whereas neither criticism nor EOI were 

significant predictors (Haidl et al., 2018). In comparison to the other studies included in this 

review, only patients‟ experiences were measured, which may suggest a biased perception.  

 

O‟Brien et al. (2006, p.274) claimed that “the evaluation of only one key relative for each 

patient allows significant contributions to the family atmosphere to remain unaccounted 

for”. The majority of caregivers were identified as first degree relatives, typically the 

mother. Haidl et al. (2018) found mothers were chosen as the most influential person by a 

higher but non-significant proportion of individuals who transitioned to psychosis. Two 

studies (Tsai et al., 2015; McFarlane and Cook, 2007) examined differences in EE between 

mothers and fathers. These limitations illustrate that the key carer may be overgeneralised 

and over-representative for this population.  

 

The authors cannot guarantee that no non-English language studies investigated EE in 

families of ARMS or that any results would be consistent or conflicting to this review. 

Despite the limitations mentioned, this review included studies of varying methodologies for 

EE, including objective and subjective measures for both individual and caregiver‟s 
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assessment of the perceived family environment. Measuring multiple perspectives of 

different people‟s perceptions provides a more reliable and valid outcome of the family 

environment. Including both individual and family members‟ perceptions, as well as 

independent observations of the relatives' behaviour and comments could provide more 

valid findings on the different EE components within the social environment. This would 

help provide an overall perception of the environment to clinicians whilst highlighting any 

discrepancies of viewpoint between the patient and their carer.  

 

Recommendations for future research include larger sample sizes with combinations of 

interview questions and self-report measures of EE for caregiver and the individual to 

increase validity. High-EE remains the focus, typically examining criticism and EOI. 

Studies that examine positive affect may help improve our understanding of mental health 

outcomes for people at-risk of psychosis. Future research should look to investigate whether 

psychosocial treatment interventions that focus on psychoeducation and family coping 

strategies result in enhanced family support, facilitate positive behaviour and lead to 

improvements of long-term health and functioning for both individuals and their families. 

 

4.3. Clinical Implications  

The inclusion of an EE measurement in routine services with either the carer or patient or 

both would look to engage different types of families and increase clinicians‟ understanding 

of families‟ specific environments. Services would be able to provide targeted support to 

families to help them develop strategies and skills to minimise long-term high-EE attitudes, 

which has the potential to improve outcomes for individuals and their carers. Providing 

families with additional skills to create warm and encouraging environments, as well as 

provide psychoeducation, personalised to the individual‟s stage of psychosis and the 

caregivers‟ appraisal of the condition could help long-term outcomes for both the individual 

and their carer.  

 

4.4. Conclusion  

This is the first systematic review to synthesise the growing body of knowledge and to 

assess EE in ARMS families. Studying EE before and after people transition to psychosis 

(whilst in an ARMS) could help contribute to our understanding of how and why it develops 

in certain family systems and provide strategies to support high-EE families. Considering 

the vast research which suggests that the majority of ARMS individuals do not transition 
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into psychosis, one might expect there to be significant differences between individuals with 

an ARMS and those with a diagnosis of a psychotic disorder. Comparing EE in ARMS 

individuals and those diagnosed with psychosis would contribute to our understanding of 

what factors are important in reducing EE at early-psychosis onset and changes in EE when 

people transition to psychosis.   
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Table 2: Summary of the fifteen included studies looking at Expressed Emotion (EE) in the 

ARMS population  
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y 

mem

ber 

careg

ivers 

82% 

mother

s, 16% 

fathers

, 1.6% 

other 

relativ

es (i.e. 

grand

mother

) 

SIPS CFI, 

PC, 

PW, 

FMPC 

and 

FMPW  

 

1. At 

baseli

ne 

31.1 

% 

famili

es 

had 

low 

EE. 

2. At 

follo

w-up, 

indivi

duals 

with 

high 

EE 

famili

es 

had 

more 

sever

e 

positi

ve 

sympt

oms 

comp
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ared 

to 

low 

EE 

famili

es.  

3. They 

found 

a 

protec

tive 

effect 

from 

warm

th and 

optim

al 

EOI 

on 

functi

oning 

at 6 

mont

hs. 

4. FMP

W 

negati

vely 

relate

d to 

object

ive 

meas

ure of 

critici

sm 

and 

positi

vely 

relate

d to 

object

ive 

meas

ure of 

warm

th.  

 

6 Mene

ghelli, 

Cross 

sectio

Total 

= 143 

AR

MS 

AR

MS 

Total 

= 199 

ARMS 

mother

Met 

PAC

CFI  

 

1. One 

third 
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et al., 

2011 

Italy 

nal  (66 

ARM

S; 77 

FEP) 

= 

71.2 

/ 

28.8;   

FEP 

= 

81.8 

/ 

18.2 

= 

21.8 

(3.6)

;   

FEP 

= 

22.4 

(3.9) 

 

(AR

MS 

86; 

FEP 

113) 

s (57), 

fathers 

(29); 

FEP 

mother

s (64), 

fathers 

(49) 

 

E 

criter

ia 

(CAA

RMS) 
 

 of 

ARM

S and 

FEP 

famili

es 

had 

high 

EE, 

mostl

y due 

to 

EOI. 

2. ARM

S 

famili

es 

with 

highe

r EE 

typica

lly 

includ

ed 

young

er 

indivi

duals, 

who 

were 

more 

likely 

to 

live 

with 

the 

caregi

ver 

and 

have 

highe

r 

conta

ct.  

3. DUI 

not 

relate

d to 

high 

EE in 
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ARM

S, but 

was 

in 

FEP. 

4. No 

link 

betwe

en 

EE, 

severi

ty of 

illnes

s and 

psych

osoci

al 

functi

oning

. 

7 Domí

nguez

-

Martí

nez et 

al., 

2014 

Spain  

Cross 

sectio

nal 

 

 

44 (20 

ARM

S, 24 

FEP) 

Over

all = 

65.9 

/ 

34.1 

Over

all 

mea

n 

age 

= 

23.7 

(5.6) 

44 

(20 

ARM

S, 24 

FEP) 

65.9% 

female 

relativ

es of 

whom 

59.1% 

mother

s. 

Other 

relativ

es 

includ

ed 

fathers 

(27.3

%), 

partner

s 

(9.1%) 

and 

sibling

s 

(4.5%) 

CAA

RMS  

The FQ  1. Relati

ves‟ 

EE 

(both 

ARM

S and 

FEP) 

was 

associ

ated 

with 

patien

ts‟ 

sympt

oms 

and 

impai

red 

functi

oning

.  

2. For 

ARM

S 

caregi

vers, 

high 

EOI 

was 

signif
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icantl

y 

associ

ated 

with 

more 

sever

e 

sympt

oms 

(negat

ive 

and 

gener

al) 

and 

worse 

functi

oning

. High 

critici

sm 

was 

relate

d to 

the 

factor

s 

above 

and 

also 

severi

ty of 

positi

ve 

sympt

oms.  

 

8 Gole

mbo-

Smith 

et al.,  

2014 

USA 

 

 

 

 

Longit

udinal 

Study 

(2 

year 

follow

-up of 

EE 

measu

res 

every 

6 

84 

partici

pant-

caregi

ver 

dyads 

(all 

ARM

S) 

62.0 

/ 

38.0  

15.9

0 

(2.13

) 

84 

partic

ipant-

careg

iver 

dyads 

85% 

mother

s, 8% 

fathers 

and 

7% 

sibling

s  

SIPS PC and 

FMPC  

1. Careg

ivers‟ 

critici

sm 

was 

associ

ated 

with 

lower 

levels 

of 

caregi



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

34 

 

month

s for 2 

years) 

ver-

youth 

agree

ment 

(not 

signif

icant)

, 

whilst 

sympt

om 

severi

ty 

was 

not 

relate

d to 

agree

ment. 

9 Carol 

and 

Mittal

, 

2015 

USA 

Cross 

sectio

nal 

(matc

hed 

pairs) 

79 (37 

ARM

S, 42 

HC) 

AR

MS 

= 

(64.

9 / 

35.1

); 

HC 

= 

(52.

4 / 

47.6

) 

AR

MS 

= 

18.8

4 

(1.69

);  

HCs 

= 

18.3

2 

(2.43

) 

 

43 

(23 

ARM

S 

careg

ivers, 

20 

HC 

careg

ivers) 

ARMS 

popula

tion: 

78% 

first 

degree 

relativ

es, 

22% 

partner

/ 

signifi

cant 

other.  

SIPS FMSS  1. Signif

icant 

differ

ence 

in EE 

betwe

en 

relati

ves of 

ARM

S and 

HCs.  

2. ARM

S 

adole

scents 

had 

increa

sed 

negati

ve 

self-

conce

pt and 

their 

caregi

vers 

provi

ded 

signif

icantl
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y 

fewer 

initial 

positi

ve 

state

ments 

about 

them.  

3. No 

signif

icant 

differ

ence 

betwe

en the 

amou

nt of 

critica

l 

state

ments 

or 

report

ed 

EOI. 

1

0 

O'Bri

en et 

al., 

2015 

USA 

Rando

mised 

Contr

ol 

Trial 

(RCT) 

(assig

ned to 

either 

18 

sessio

ns of 

Famil

y 

Focus

sed 

Thera

py 

(FFT) 

or 3 

sessio

ns of 

enhan

ced 

Baseli

ne = 

90 

youth

s (46 

to 

FFT 

and 

44 to 

EC); 

Total 

at 6 

month

s = 41 

(25 at 

FFT 

and 

16 at 

EC) 

 

Base

line: 

FFT 

= 

58.7 

/ 

41.3 

EC 

= 

59.1/ 

40.9; 

6 

mon

th 

follo

w-

up: 

FFT 

= 

59.1 

/ 

40.9 

EC 

= 

Base

line: 

FFT 

= 

16.7 

(3.3) 

EC = 

17.0 

(3.1)

; 6 

mont

h 

follo

w-

up: 

FFT 

= 

16.9

6 

(3.86

); 

EC = 

18.0

6 

Basel

ine = 

90 

moth

ers 

(48 to 

FFT 

and 

42 to 

EC) 

Total 

at 6 

mont

hs = 

43 

(26 at 

FFT 

and 

17 at 

EC) 

100% 

mother

s 

 

SIPS
 

PC and 

FMPC 

1. Youn

g 

peopl

e‟s 

percei

ved 

mater

nal 

critici

sm 

and 

mothe

rs‟ 

report

ed 

critici

sm 

was 

signif

icantl

y 

highe

r at 

baseli
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care 

(EC) 

 

60.7/ 

39.3 

(3.69

) 

ne 

than 6 

mont

hs for 

both 

group

s. 

2. Chan

ge in 

critici

sm 

predic

ted 

impro

veme

nts in 

positi

ve 

sympt

oms 

at 12 

mont

h 

follo

w-up. 

 

1

1 

Tsai 

et al., 

2015 

USA 

Cross 

sectio

nal  

49 

indivi

duals 

with 

an 

ARM

S (38 

Non-

Latin

o 

white

s 

(NL

W) 

and 

11 

Latin

os) 

NL

W = 

65.8 

/ 

34.2; 

Lati

no = 

54.6 

/45.4 

Lati

no = 

17.1 

(2.1)

; 

NL

W = 

16.6 

(3.3) 

0 

careg

ivers  

Patient

s 

provid

ed EE 

data 

about 

their 

mother

s and 

fathers 

SIPS PC and 

PW 

question

naires  

 

1. ARM

S 

percei

ved 

mater

nal 

critici

sm 

was 

negati

vely 

associ

ated 

with 

negati

ve 

sympt

oms. 

2. Race/

ethnic

ity 

mode

rated 

the 
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relati

onshi

p 

betwe

en 

critici

sm/w

armth 

and 

ARM

S 

sympt

omol

ogy. 

1

2 

Welsh 

and 

Tiffin, 

2015 

Engla

nd 

 

 

 

 

 

 

Cross 

sectio

nal  

Total 

= 210 

(44 

ARM

S; 26 

psych

otic; 

140 

HC, 

health

y 

contro

ls) 

AR

MS 

= 

59.1 

/ 

40.9; 

Psyc

hotic 

= 

57.6 

/ 

42.4; 

Cont

rols 

= 

57.1 

/ 

42.9 

AR

MS 

= 

15.9 

(1.3)

;  

Psyc

hosis 

= 

16.3 

(1.1)

; 

HC 

= 

16.0 

(1.3)  

0 

careg

ivers  

Patient

s 

provid

ed EE 

data 

about 

the 

family 

enviro

nment 

(caregi

ver 

relatio

ns not 

reporte

d) 

CAA

RMS  

FPS  1. EE 

signif

icantl

y 

highe

r in 

ARM

S and 

FEP 

comp

ared 

to 

HC. 

2. In 

comp

arison 

to 

FEP, 

indivi

duals 

with 

ARM

S 

percei

ved 

greate

r 

famil

y 

dysfu

nction 

(not 

signif

icant)

. 

1 Hama Cross Total AR AR Total ARMS CAA Japanes 1. The 
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3 ie et 

al., 

2016 

Japan 

sectio

nal  

 

= 99 

(56 

ARM

S; 43 

FEP) 

MS 

= 

32.1 

/ 

67.9; 

FEP 

= 

32.6 

/ 

67.4 

MS 

= 

18.8 

(4.2)

; 

FEP 

= 

21.7 

(5.2) 

= 99 

(56 

ARM

S, 43 

FEP) 

=  

42 

mother

s, 14 

fathers

;  

FEP =  

35 

mother

s,  

5 

fathers

,  

1 

sibling

,  

2 

spouse 

RMS 

(valid

ated 

Japan

ese 

versi

on) 

 

e 

version 

of the 

FAS  

 

level 

of 

critici

sm 

and 

depre

ssion 

was 

simila

r 

betwe

en 

ARM

S and 

FEP 

caregi

vers. 

2. A 

third 

of 

both 

ARM

S and 

FEP 

caregi

vers 

had 

mild-

mode

rate 

levels 

of 

depre

ssive 

sympt

oms 

and 

for 

both 

popul

ations 

a 

simila

r, 

small 

propo

rtion 

displa

yed 

high 
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critici

sm. 

 

1

4 

Domí

nguez

-

Martí

nez et 

al.,  

2017 

Spain 

Cross 

sectio

nal 

 

 

78 (41 

ARM

S, 37 

FEP) 

Not 

repo

rted 

Not 

repo

rted 

78 

(41 

ARM

S, 37 

FEP) 

ARMS 

group 

incl. 

28 

female

, 13 

male. 

Of the 

sample

, 

90.2% 

parent

s and 

4.9% 

other 

CAA

RMS  

The FQ  1. Critic

ism 

and 

EOI 

were 

relate

d 

with 

caregi

vers‟ 

anxiet

y, 

depre

ssion 

and 

other 

illnes

s 

attrib

utions

.  

2. Careg

ivers‟ 

anxiet

y was 

strong

ly 

associ

ated 

with 

critici

sm 

and 

EOI 

in the 

ARM

S 

group 

(more 

than 

in the 

FEP 

relati

ves). 

 

1

5 

Haidl 

et al., 

Natur

alistic 

Baseli

ne = 

Base

line 

Base

line 

0 

careg

Patient

s 

SIPS
 

LEE 1. Indivi

duals‟ 



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

40 

 

2018  

6 

Europ

ean 

univer

sity 

centre

s 

 

field 

study 

(obser

vation 

period 

of 18 

month

s) 

 

235; 

18 

month

s = 

179 

= 

55.3 

/ 

44.7; 

18 

mon

ths = 

54.2 

/ 

45.8 

= 

23.0 

(5.3)

; 18 

mont

hs = 

22.7 

(5.2) 

ivers provid

ed EE 

data 

about 

the 

family 

enviro

nment 

(caregi

ver 

relatio

ns 

reporte

d as 

mother

, 

father, 

partner 

or 

other) 

percei

ved 

irritab

ility 

of a 

key 

relati

ve 

was 

found 

to be 

a 

predic

tor of 

conve

rsion 

for 

ARM

S to 

FEP 

withi

n 18 

mont

hs 

post 

baseli

ne.  

2. As 

part 

of the 

EPOS 

model 

„perce

ived 

irritab

ility‟ 

impro

ved 

predic

tion, 

by 

outlin

ing a 

high-

risk 

class 

with a 

rate 

above 

0.90. 
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Abbreviations: ARMS: At Risk Mental State; HC: Healthy Controls; FEP: First Episode 

Psychosis; SZ: Schizophrenia; EE: Expressed Emotion; CAARMS: Comprehensive 

Assessment of At Risk Mental States; SIPS: Structured Interview for Prodromal Symptoms; 

FMSS: The Five Minute Speech Sample; The FQ: The Family Questionnaire; PC: Perceived 

Criticism Questionnaire; FMPC: Family Member Perceived Criticism Questionnaire; FAS: 

Family Attitude Scale; SAS-III: Social Adjusting Scale III; CFI: Camberwell Family 

Interview; LEE: Level of Expressed Emotion; PW: Perceived Warmth Questionnaire; 

FMPW: Family Member Perceived Warmth Questionnaire; FPS: Family Perception Scale. 

A summary of the fifteen reviews containing demographic characteristics and key findings. 

The table aims to include the demographics of both the family members and the patients of 

which some were not reported.   
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Table 3. Quality review of the included studies in chronological order  

 

Source Ra

ter 

Criteria Sc

or

e 

  % 

1 2 3 4 5 6 7 8 9 1

0 

1

1 

1

2 

1

3 

1

4 

1

5 

1

6 

1

7 

1

8 

1

9 

2

0 

1. O'Bri

en et 

al., 

2006 

A + + - + + - - + + + + + + - + + + + - + 75 

 B + + - - + + - + + + + - + - + + - + - + 65 

2. McFa

rlane 

and 

Cook, 

2007 

A + + - + + + - + - + + + ? ? + + + + - + 70 

 B + + + - - + - + + + - + + - + + + + - + 70 

3. O'Bri

en et 

al., 

2008 

 

A + + + + + - - + + - + ? - - + + + + - + 65 

B + + + + + + -

  

+ + + + ? ? ? ? + + + ? + 70 

4. O'Bri

en et 

al., 

2009 

A + + - + ? - - + + + + + - - + + + + - + 65 

 B + + - + + + - + - + + + ? - - + + - - + 60 

5. Schlo

sser et 

al., 

2010 

A + + - + ? ? - ? + + + + + + + + + + - ? 65 

6. Mene

ghelli 

et al., 

2011 

A + + - + + + - + + + + ? + + + + + + - + 80 

7. Domi

nguez

-

Marti

nez et 

al., 

2014 

8. Gole

mbo-

Smith 

et al., 

2014 

A + + - + + - ? + + + + + - - + + + + - + 70 

A + + - + + - + + + + + + - + + + + + - + 80 

 B + + - + + + + + + + + + - + ? + + + - + 80 

9. Carol 

and 

A + + - + + + ? + + + + ? ? ? + + + + - + 70 
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Mittal

, 2015 

 B + + - + + + - + + + + + - - + + + + ? + 75 

10.O'Bri

en et al., 

2015 

A + + + + + + - ? + + + + + + + + + + - + 85 

 B + + + + + + - + + + + + + - - + ? + - + 75 

11. Tsai 

et al., 

2015 

 

A + + - + + + - + + + + + - - + + + + - + 75 

B + + + + + + ? + + + + + ? ? ? ? + + ? + 70 

12. Wels

h and 

Tiffi

n, 

2015 

A + + + + + - - + + + + + - - + + + + - + 75 

 B + + + + + + - + + + + + - - + + + + - + 80 

13. Ham

aie et 

al., 

2016 

A + + - + + + + + + + + + + + + + + + - + 90 

B + + + + + + ? + + + + + - - + + + + - + 80 

14. Dom

ingue

z-

Marti

nez 

et al., 

2017 

A + + - + + ? ? + + + + + ? ? + + + + - + 75 

 B + + - + + ? - + + + + +  

- 

+ + + + + - + 75 

15. Haidl 

et al., 

2018 

A + + - + + + + + + + + + - + + + + + + + 90 

Total (rater A 

only) 

1

5 

1

5 

3 1

5 

1

3 

7 4 1

3 

1

4 

1

4 

1

5 

1

2 

5 6 1

5 

1

5 

1

5 

1

5 

1 1

4 

 

 

Abbreviations: −, the publication provided an informative description, but an inadequate 

performance; +, the publication provided an informative description of the criterion at issue 

and met the quality criterion; ?, the publication provided no or insufficient information; A, 

refers to rater number one; B, refers to rater number two.  

This table illustrates the similar scores of the paper quality assessed by two separate raters. 

The total score at the bottom of the table sums up the quality of each criterion from the 

fifteen papers included in the review; these criteria can be found in Downes et al., (2016) 

paper. Overall the papers included in the review had good quality and may have been 

missing information reported as opposed to the quality being poor.  

 

 


