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Abstract
Background: Traditionally, depression and schizophrenia have been considered unrelated illnesses with distinct nosology and symptomology. However in recent years there has been increasing interest in the occurrence of depression in schizophrenia, how depressive and negative symptoms may relate, and proposed dimensional models of psychosis challenging the Kraepelinian dichotomy. 

Aims: Provide an update on the evidence base for the nature of the relationship between negative symptoms and depressive features in people with schizophrenia, and propose new models that reflect their complex relationship.  

Method: A systematic review following PRISMA guidelines. 2210 articles were identified from EMBASE, PsychInfo and Medline and a further 2 articles were hand searched from references. 27 met inclusion criteria and were included in the review.  

Results: In schizophrenia, primary evidence suggests symptoms of low mood, suicidal ideation and pessimism have more specificity for depression whereas alogia and blunted affect may have more specificity as negative symptoms.  Anhedonia, anergia and avolition may be common to both. 

Conclusions: It may be possible to further distinguish depressive features from negative symptoms in schizophrenia when detailed phenomenology is considered. However, in a proposed dimensional model, these two domains continue to share certain phenomena, highlighting their close relationship.
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Summations
· Symptoms such as low mood, suicidal ideation and pessimism are cited within a depressive domain, whereas symptoms such as alogia and blunted affect appear to indicate negative symptoms. Anhedonia, anergia and avolition occur across both domains.
· Detailed understanding of underlying phenomenology may provide potential treatment targets as well informing future research assessing underlying aetiological mechanisms.

Considerations
· Research methodologies of included studies were highly variable, leaving interpretation of the results open to bias.
· Future studies should focus on employing appropriate scales to assess depression, and consider the negative symptoms as two dissociable sub-domains (avolition-apathy and expressive-deficit). 
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Introduction
Schizophrenia has been conceptualised as a neuro-developmentally mediated, cognitive illness marked by a more unfavourable outcome than affective disorders (Kahn and Keefe, 2013). Positive and negative symptoms and cognitive dysfunction are core features of the illness, however phenomenological heterogeneity characterised schizophrenia and mood disorders (Murray et al., 2005)(van Os 2012); mood symptoms are common features in prodromal psychosis and established schizophrenia (Upthegrove et al., 2016), while psychotic symptoms frequently occur with severe mood disorders. Such observations, as well as burgeoning biological evidence (Craddock and Owen, 2010, Koutsouleris et al., 2015), challenge the Kraepelinian dichotomy. One area of perhaps neglected phenomenological enquiry is negative symptoms; negative symptoms may present variously as a loss of motivation to act and a lack of the elements that make up the normal repertoire of social and emotional responsiveness (Barnes, 1993), yet these are also commonly seen in depression (Malla, 1995).
Andreasen (1982) characterised negative symptoms as consisting of affective blunting or flattening, alogia, anhedonia/asociality and avolition/apathy and attention; although attentional deficits may indicate cognitive impairment rather than a manifestation of a negative symptoms. Much of the earlier research exploring negative symptoms has assumed that they form one discrete syndrome. However, factor analyses have isolated two sub-domains within negative symptoms (Messinger et al., 2011, Liemburg et al., 2013) namely avolition-amotivation and expressive deficits. The avolition-amotivation sub-domain is considered to be formed of the symptoms; avolition, asociality and anhedonia, whereas the diminished expression sub-domain comprises blunted affect and alogia (Foussias et al., 2014, Kaiser et al., 2011, Kaiser et al., 2016).
  Depression is a mood disorder that is characterised by low mood and anhedonia (Beck, 1967). Affective symptoms have been recognised as occurring commonly in non-affective psychosis, in 50%- 80% of patients at some point during their illness (Upthegrove et al., 2010, Koreen et al., 1993). Previously, Siris et al. (Siris et al., 1988) found that half of individuals with post-psychotic depression also met criteria for negative symptoms, implying a syndromal overlap between depressive and negative symptoms. However Addington et al. (Addington et al., 1990) designed the Calgary Depression Scale for Schizophrenia to assess depression separately from negative symptoms and also from positive symptoms and extrapyramidal symptoms such as parkinsonism.
Previous models have conceptualised depression and negative symptoms as belonging to distinct and separate clinical syndromes (Andreasen and Olsen, 1982, Carpenter et al., 1985, Crow, 1980, Romney and Candido, 2001, Lindenmayer and Kay, 1989). Within a dimensional approach to psychoses, a model of overlapping domains with distinct presentations allows further exploration of the heterogeneity involved. Initially presented as three domains of reality distortion, psychomotor poverty and disorganization syndrome (Liddle, 1987), more recently mood symptoms have been included in five factor models; positive symptoms, negative symptoms, depression, mania and cognitive (van Os, 2008). These models of symptoms of psychoses allow for co-morbidity in more than one domain, with an individual patient presenting with varying degrees of symptom severity in each domain.
The exact nature of the relationship between depression and negative symptoms in a ‘non-affective’ psychotic illness such as schizophrenia remains uncertain. Identifying depression in schizophrenia and treating this symptom domain is essential given that depression in schizophrenia has been associated with poor prognosis and suicide (Upthegrove et al., 2016, Conley et al., 2007). Understanding this heterogeneity further is potentially important for the elucidation of the underlying aetiological mechanisms and the development of better, targeted, treatments. 
Aim of the study
The aim of this systematic review was to provide a novel and up-to-date review of the evidence for the phenomenological co-occurrence of depression and negative symptoms in schizophrenia. 
[bookmark: _Toc478372487]Method
A systematic search and review following the PRISMA guidelines (Moher et al., 2009) was conducted. We limited our search to studies examining depression and negative symptoms in psychotic illnesses and excluded studies looking at other conditions. There were no limits put on the origin or date of a publication.
[bookmark: _Toc420482154]Inclusion criteria
1. Studies that aimed to report the relationship between negative and depressive symptoms in schizophrenia.
1. Studies that were published in English. 
[bookmark: _Toc420482155]Exclusion criteria
1. Review articles, letters to editors and presentation abstracts
1. Papers that reported depression and only other (non-negative) symptom domains (e.g. positive symptoms and depression; social functioning, insight) 

The following databases were searched on 15/01/2018: MEDLINE, PSYCHINFO, and EMBASE. The following search terms were used: “SCHIZOPHRENIA”; or “SCHIZOPHRENIA, CATACTONIC” or “SCHIZOPHRENIA CHILDHOOD” or “SCHIZOPHRENIA, DISORGANISED” or “SCHIZOPHRENIA, PARANOID” or “PSYCHOTIC DISORDERS” or “SCHIZOPHREN*” or “PSYCHOSIS” or “PSYCHOSES” or “FIRST EPISODE PSYCHOSIS” and “DEPRESSION” or “DEPRESSIVE DISORDER” or “MOOD DISORDER” or “DYSTHYMIC DISORDER” or “DEPRESSIVE DISORDER, MAJOR” or “TREATMENT RESISTANT” or “DEPRESSION” or “AFFECTIVE DISORDER” and “NEGATIVE SYMPTOM” or “ANHEDONIA” or “APATHY” or “ALOGIA” or “ASOCIALITY” or “AFFECTIVE FLATTENING” or  “BLUNTED AFFECT” or  “AVOLITION” or  “SOCIAL WITHDRAWAL” or  “LOSS MOTIVAT*” or  “LACK MOTIVAT*” “MOOD DISORDERS” (see supplementary table 1 for the full search strategy…)
Two reviewers (CRK and RU) independently reviewed all the papers screened and agreed on which papers should be included in the review (see Table 1). 


Number of articles included in the review: 27
Included
Number of articles read in full: 75
Number of articles not relevant after being read in full: 48.
Papers excluded due to articles reporting depression and non-negative symptom domains, or charting the course of depression in schizophrenia. 
Eligibility
Total number of title and abstract screened articles after duplicates were removed: 1320
Number of articles not relevant after title and abstract screen: 1245
Papers excluded due to presentation abstracts, letters to editors, depression in other illnesses (such as Parkinson’s disease), or comparing negative and depressive symptoms in depression. 
Screening
Total number of duplicates: 892
Identification
Number of hand searched articles from references: 2
Records identified through databases: 2210
















Figure 1 : Flow diagram of studies included in the systematic review
		


8

3

[bookmark: _Toc419898984]****Insert table 1 here****
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[bookmark: _Toc478372489]2210 articles were identified. Following the removal of 892 duplicates, the titles and abstracts of the remaining 1320 articles were screened, and 75 were found to be potentially relevant. Of those 75 papers, read in full, 25 papers met the inclusion criteria and were eligible for the review. References cited in the papers were hand searched, which yielded two further eligible articles, bringing the total number of studies included to 27 (see Figure 10). 
[bookmark: _Toc420482158]Study characteristics
Sampling
Thirteen papers reported on samples from inpatient units (Barnes et al., 1989, Hafner et al., 2005a, Hafner et al., 2005b, Kibel et al., 1993, Muller. et al., 2002, Nakaya et al., 1998, Nakaya et al., 1997, Newcomer et al., 1990, Sax et al., 1996, Tapp et al., 2001, Koreen et al., 1993, Ragin et al., 1989, Bottlender et al., 2003) while nine of the studies examined patients in community settings (Baynes et al., 2000, Majadas et al., 2012, Pogue-Geile, 1989, Rocca et al., 2005, Whiteford et al., 1987, Upthegrove et al., 2010, Chiappelli et al., 2014, Zisook et al., 1999, Rossi et al., 2017). One study (Romney and Candido, 2001) included participants from both inpatient and outpatient units while the remaining four studies did not provide information on the source of the patient sample (Oosthuizen et al., 2002, Maggini et al., 2004, Kulhara et al., 1989, Tharyan and Kuruvilla, 1994). The study sample sizes ranged from 42 to 921 participants, with a total number of 3062. 
[bookmark: _Toc420482160]Rating scales used
Depression scales
The majority of studies employed a single scale to assess symptoms of depression, with the most commonly used being either the Hamilton Rating Scale for Depression (Baynes et al., 2000, Koreen et al., 1993, Nakaya et al., 1998, Nakaya et al., 1997, Newcomer et al., 1990, Romney and Candido, 2001, Sax et al., 1996, Tapp et al., 2001, Whiteford et al., 1987, Tharyan and Kuruvilla, 1994). Six studies used the Calgary Depression Scale for Schizophrenia (CDSS) (Maggini et al., 2004, Majadas et al., 2012, Muller. et al., 2002, Rocca et al., 2005, Upthegrove et al., 2010, Rossi et al., 2017), and Five studies used the Beck Depression Inventory (Barnes et al., 1989, Baynes et al., 2000, Pogue-Geile, 1989, Romney and Candido, 2001).
Negative symptom scales
The majority of studies used either Scale for the Assessment of Negative Symptoms (SANS) (Andreasen, 1982) or the negative subscale of the Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987) to assess negative symptoms; (Barnes et al., 1989, Baynes et al., 2000, Kibel et al., 1993, Koreen et al., 1993, Kulhara et al., 1989, Maggini et al., 2004, Majadas et al., 2012, Muller. et al., 2002, Nakaya et al., 1998, Nakaya et al., 1997, Oosthuizen et al., 2002, Pogue-Geile, 1989, Rocca et al., 2005, Romney and Candido, 2001, Sax et al., 1996, Tapp et al., 2001, Upthegrove et al., 2010, Whiteford et al., 1987, Bottlender et al., 2003, Tharyan and Kuruvilla, 1994, Zisook et al., 1999). Five studies (Kulhara et al., 1989, Newcomer et al., 1990, Tapp et al., 2001, Zisook et al., 1999, Rossi et al., 2017) used the negative subscale of the Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 1962). Romney and Candido (2001) rated anhedonia separately using Physical Anhedonia Scale (PAS) (Chapman et al., 1976) and Social Anhedonia Scale (SAS) (Eckblad et al., 1982). 
[bookmark: _Toc420482162]Study design and analysis
The majority of studies employed a cross-sectional design (Barnes et al., 1989, Baynes et al., 2000, Chiappelli et al., 2014, Hafner et al., 2005b, Hafner et al., 2005a, Kibel et al., 1993, Kulhara et al., 1989, Maggini et al., 2004, Majadas et al., 2012, Muller. et al., 2002, Pogue-Geile, 1989, Rocca et al., 2005, Romney and Candido, 2001, Sax et al., 1996, Whiteford et al., 1987, Rossi et al., 2017, Zisook et al., 1999). One study adopted a prospective design (Koreen et al., 1993). One study employed a combined prospective and retrospective study design (Upthegrove et al., 2010) and four studies implemented a prospective, longitudinal study design (Nakaya et al., 1997, Nakaya et al., 1998, Ragin et al., 1989, Zisook et al., 1999). One study reported on a cross-sectional and longitudinal arm (Bottlender et al., 2003). An experimental design was used by two studies included in the review; Oosthuizen et al. (2002) carried out an open-labelled trial and Tapp et al. (2001) conducted a double-blind experiment. Newcomer et al. (1990) used a retrospectively-drawn sample. In two studies (Chiappelli et al., 2014, Romney and Candido, 2001), a factor analysis was included as part of the data analysis.  
Medication
[bookmark: _Toc420482163]Five of the 27 studies reviewed recorded the use of antidepressants, with the prevalence of antidepressant use ranging from 3 to 14% (Chiappelli et al., 2014, Koreen et al., 1993, Muller. et al., 2002, Oosthuizen et al., 2002, Muller et al., 2001). Fourteen reported antipsychotic use (Koreen et al., 1993, Chiappelli et al., 2014, Majadas et al., 2012, Muller. et al., 2002, Nakaya et al., 1998, Nakaya et al., 1997, Rocca et al., 2005, Oosthuizen et al., 2002, Tapp et al., 2001, Romney and Candido, 2001, Upthegrove et al., 2010, Tharyan and Kuruvilla, 1994, Ragin et al., 1989, Zisook et al., 1999). Majadas et al. (2012) excluded patients who were taking antidepressant medication, while Newcomer et al. (1990) sampled patients who were medication naïve. Tharyan and Kuruvilla (1994) sampled both medicated and unmedicated patients. 
Prevalence and reporting of negative symptoms and depression
The prevalence of depression in the studies reviewed ranged from 30% to 80%, depending on the criteria for the presence of depression (Hafner et al., 2005a, Tharyan and Kuruvilla, 1994) or depressive symptoms (Oosthuizen et al., 2002, Koreen et al., 1993, Hafner et al., 2005b, Maggini et al., 2004, Majadas et al., 2012, Tapp et al., 2001, Upthegrove et al., 2010, Zisook et al., 1999) that were used.
[bookmark: _Toc420482166]Factor analysis was reported by 2 studies, which described a depression domain independent from negative symptoms and positive symptoms (Chiappelli et al., 2014, Romney and Candido, 2001). Symptoms such as low mood, pessimism, suicidal ideation and impaired tolerance to stress were considered depressive features (Kibel et al., 1993, Kulhara et al., 1989). The negative symptom domain included alogia, poor attention and concentration, blunted affect and social withdrawal (Whiteford et al., 1987). Anhedonia, emotional blunting, anergia, amotivation, asociality and avolition occurred in both the negative and depressive domains (Romney and Candido, 2001, Sax et al., 1996, Whiteford et al., 1987). 
Results from all of the studies reviewed were tabulated into symptoms that were reported as distinct depressive features, symptoms that were distinct negative symptoms and symptoms that overlapped between the two symptom domains (see Table 2). 
	Symptom
	Depressive symptoms
	Depressive and negative symptoms
	Negative symptoms

	Anhedonia
	
	X
	

	Emotional blunting
	
	X
	

	Anergia
	
	X
	

	Amotivation
	
	X
	

	Asociality
	
	X
	

	Avolition
	
	X
	

	Low mood
	X
	
	

	Pessimism
	X
	
	

	Suicidal ideation
	X
	
	

	Observed sadness
	
	
	X

	Alogia
	
	
	X

	Poor attention and concentration
	
	
	X

	Blunted affect
	
	
	X

	Social withdrawal
	
	
	X


[bookmark: _Toc478372490]Table 2: Association of symptoms within the depressive and negative symptoms domains   
DISCUSSION
The findings of the studies reviewed suggest whilst considerable heterogeneity is present, some depressive features such as low mood, suicidal ideation, pessimism are distinct from a negative symptom domain characterised by alogia and blunted affect in schizophrenia. For example Liemburg et al. (2013) and Messinger et al. (2011) found that while depressed mood and suicidal intent reflect a depressive domain, blunted affect and alogia belong to the ‘expressive deficit’ negative symptom domain. Symptoms such as avolition, anergia and amotivation, considered to constitute ‘social amotivation’, appear to occur in both the depressive and negative domains. The findings presented are consistent with those of  Whiteford et al. (1987), who emphasised that while symptoms such as alogia and poor attention were distinctly negative symptoms, loss of energy and anhedonia were present in both the depressive and negative domains. Observed sadness together with inability to feel was reported as a negative symptom by Kibel et al in (1993)  as distinguished from subjective sadness. However, this was not replicated by other studies. One explanation for this finding is that there can be a misattribution of blunted affect or lack of facial expression as observed sadness.
Sax et al. (1996), found the co-occurrence of depressive and negative symptoms to be confined to poor motivation, anhedonia and social withdrawal, but this may be artefactual; specifically the product of similarly worded items on different rating scales. The findings relating to whether anhedonia should be considered as part of the negative symptom or depressive symptom domains are inconsistent, and our results suggest anhedonia occurs in both. Evidence from factor analysis studies suggests that anhedonia may be more closely aligned with depression rather than schizophrenia (Maggini et al., 2004, Romney and Candido, 2001). Alternatively, it has been considered as a negative symptom of schizophrenia because of its close relationship with blunted affect, emotional blunting and social withdrawal (Romney and Candido, 2001). 
The inconsistency of classification of anhedonia may partly reflect that anhedonia may be a feature of negative and depressive domains in schizophrenia in different forms, differentiated by distinguishing between anticipatory and consummatory anhedonia. Thus, anhedonia as part of depression may reflect a loss of interest in previously rewarding or enjoyable activity because of the inability to experience pleasure. However, individuals with schizophrenia may experience normal levels of pleasure when engaging in enjoyable activities (consummatory pleasure) but lack the ability to experience pleasure for future activities (anticipatory pleasure), and therefore have an anticipatory anhedonia but not a consummatory anhedonia (Gard et al., 2007). These may reflect differing underlying processes; abnormal psychological and dysfunctional behavioural processes that are responsible for differing manifestations of anhedonia (Dowd and Barch, 2010). However, when Li et al. (2015) observed people with moderate depressive disorder and individuals with schizophrenia, they found anticipatory and consummatory anhedonia were present in both conditions. Furthermore, Buck and Lysaker (2013) observed strong correlations between scores of consummatory and anticipatory anhedonia in schizophrenia, suggesting that the explanatory value of this distinction regarding anhedonia as a negative or depressive symptom may be limited (Buck and Lysaker, 2013). However, the notion that anhedonia as a negative symptom has a different pathophysiology from its presentation as a depressive symptom is speculative and further research is needed to address this. Furthermore, the findings prompting such a notion may simply reflect a limitation in the scales used to assess the change of hedonic experiences in patients with schizophrenia. 
[bookmark: _Toc478372491][bookmark: _Toc420482168]A dimensional model within domains
If we consider negative symptoms as being formed of a diminished-expression domain and avolition-amotivation sub-domain (Messinger et al., 2011), the presented findings suggest that the relationship is primarily between depression and avolition-amotivation phenomena. The relationship between depressive and negative symptoms may be represented in a dimensional hierarchical model (see figure 3), with symptoms denoting general, attenuated non-specific symptoms; those that span both depressive and negative symptoms (such as anergia and poverty in speech) and those that represent specific symptoms of depression (such as consummatory anhedonia, hopelessness) and negative symptoms (such as anticipatory anhedonia, blunted affect). Levels within a dimensional hierarchy have often been implied in a positive domain e.g. social anxiety/subtle self-referential thinking building to brief attenuated symptoms followed by frank delusional beliefs and hallucinations (see Mishara and Fusar-Poli (2013).
[image: ]
Figure 3. Dimensional model of negative, depressive and positive symptoms in schizophrenia. 1= General, attenuated non-specific symptoms; 2. Symptoms that span both depressive and negative symptoms; and 3. Symptoms specific to the depressive or negative symptoms domains 
In our model, symptoms that form the expressive deficits sub-domain appear to be specific to negative symptoms, and are represented by ‘3’ in the negative symptom domain of our dimensional model. Symptoms such as low mood, suicidal ideation and pessimism are considered core features of depression and are denoted by ‘3’ in the depression domain. Symptoms that form the avolition-amotivation subdomain of negative symptoms appear to consist of features that span both depressive and negative syndromes, and are represented by ‘2’ in our dimensional model. 
However only one of the studies (Chiappelli et al., 2014) employed a scale that allows for the distinction between the two negative symptom sub-domains (the Brief Negative Symptom Scale) (Kirkpatrick et al., 2011). This highlights the importance of future studies using scales able to assess the distinction between the sub-domains that form negative symptoms, such as the Clinical Assessment Interview for Negative Symptoms (CAINS: Kring et al., 2013). This would have particular implications for  studies assessing the effectiveness of domain specific interventions.
[bookmark: _Toc478372492]Limitations
[bookmark: _Toc420482169]Studies included were markedly heterogeneous; both medicated and unmedicated patients were included in the study samples as well as broad diagnostic groups including schizophrenia and first-episode psychosis. There was also a lack of consistency regarding the methods used to assess depression and negative symptoms. It can be argued that the SANS (Andreasen, 1982) provides the most comprehensive and valid coverage of negative symptom domains in schizophrenia and is highly tuned to detecting differences between positive and negative symptoms in schizophrenia, yet it was not universally used. However, the use of the SANS has its limitations not least the item assessing attention, which may be considered a manifestation of cognitive dysfunction and not form part of the negative syndrome. Nevertheless, no phenomenological measure has been developed is able to differentiate between primary and secondary negative symptoms, and the subjective experiences related to negative symptoms are not elicited (Lincoln et al., 2016, Liddle et al., 1993, Liddle and Barnes, 1988). Also, to measure depression, some studies used the HRSD (Romney and Candido, 2001), others used the CDSS (Upthegrove et al., 2010) and some others used the BDI (Baynes et al., 2000). 
Implications
[bookmark: _GoBack]The DSM RDoC criteria and NIMH objectives recommend that research studies should focus increasingly on specific indicative symptoms to ascertain treatment effects (Whitehead et al., 2002, Insel et al., 2010). Our review has suggested a putative model (see Figure 2) which could be used as a starting point for the investigation underlying biological processes and targeted treatment within a dimensional psychosis model (Noto et al., 2015, Kumari et al., 2016, Chuang et al., 2014),. Being able to clinically distinguish between depressive and negative symptoms in schizophrenia would not only allow for early, targeted treatment, but may also provide some indication of a patient’s symptom burden and possibly have implications for prognosis, which can then be used to help inform a tailored treatment plan. Discriminating between anticipatory and consummatory anhedonia may prove to be a useful distinction in relation to association with either the depressive or negative domain which would suggest that the two domains within anhedonia (consummatory and anticipatory) may be products of differing aetiology. 
Distinguishing between these two domains may provide clinical benefit through targeted therapy, which can be directed at either anticipatory or consummatory anhedonia and has been shown to be effective when applying psychological therapy (Favrod et al., 2010). To date, there have been relatively few studies assessing the use of antidepressants to treat depression in schizophrenia and those that have been reported yielded mixed results, possibly the result of poor understanding of the core symptoms of depression therein (Goode and Manning, 1983, Kirli and Caliskan, 1998, Mulholland et al., 2003, Sandhu et al., 2013, Barnes et al., 2016) Furthermore, to understand the relationship between depression and negative symptoms in schizophrenia, highly sensitive measures and thorough longitudinal studies, which chart symptom development and course, are required. 

References 
ADDINGTON, D., ADDINGTON, J. & SCHISSEL, B. 1990. A depression rating scale for schizophrenics. Schizophr Res, 3, 247-51.
ANDREASEN, N. C. 1982. Negative symptoms in schizophrenia. Definition and reliability. Arch Gen Psychiatry, 39, 784-8.
ANDREASEN, N. C. & OLSEN, S. 1982. Negative v positive schizophrenia. Definition and validation. Arch Gen Psychiatry, 39, 789-94.
BARNES 1993. Clinical assessment of the negative symptoms of schizophrenia. European Neuropsychopharmacology, 3, 207-208.
BARNES, T., CURSON, A., LIDDLE, F. & PATEL, M. 1989. The nature and prevalence of depression in chronic schizophrenic in-patients. The British Journal of Psychiatry, 154, 486-491.
BARNES, T. R. E., LEESON, V. C., PATON, C., COSTELLOE, C., SIMON, J., KISS, N., OSBORN, D., KILLASPY, H., CRAIG, T. K. J., LEWIS, S., KEOWN, P., ISMAIL, S., CRAWFORD, M., BALDWIN, D. & LEWI 2016. Antidepressant Controlled Trial For Negative Symptoms In Schizophrenia (ACTIONS): a double-blind, placebo-controlled, randomised clinical trial. Health Technol Assess, 20.
BAYNES, D., MULHOLLAND, C., COOPER, S. J., MONTGOMERY, R. C., MACFLYNN, G., LYNCH, G., KELLY, C. & KING, D. J. 2000. Depressive symptoms in stable chronic schizophrenia: Prevalence and relationship to psychopathology and treatment. Schizophrenia Research, 45, 47-56.
BECK, A. T. 1967. Depression: Clinical, Experimental, and Theoretical Aspects, Philidelphia University of Philidelphia Press.
BOTTLENDER, R., SATO, T., GROLL, C., JAGER, M., KUNZE, I. & MOLLER, H. J. 2003. Negative symptoms in depressed and schizophrenic patients: How do they differ? Journal of Clinical Psychiatry, 64, 954-958.
BUCK, B. & LYSAKER, P. H. 2013. Consummatory and anticipatory anhedonia in schizophrenia: stability, and associations with emotional distress and social function over six months. Psychiatry Res, 205, 30-5.
CARPENTER, W. T., JR., HEINRICHS, D. W. & ALPHS, L. D. 1985. Treatment of negative symptoms. Schizophrenia Bulletin, 11, 440-52.
CHAPMAN, L. J., CHAPMAN, J. P. & RAULIN, M. L. 1976. Scales for physical and social anhedonia. . J Abnorm Psychol, 85, 374-382.
CHIAPPELLI, J., NUGENT, K. L., THANGAVELU, K., SEARCY, K. & HONG, L. E. 2014. Assessment of trait and state aspects of depression in schizophrenia. Schizophrenia Bulletin, 40, 132-142.
CHUANG, J. Y., MURRAY, G. K., METASTASIO, A., SEGARRA, N., TAIT, R., SPENCER, J., ZIAUDDEEN, H., DUDAS, R. B., FLETCHER, P. C. & SUCKLING, J. 2014. Brain structural signatures of negative symptoms in depression and schizophrenia. Front Psychiatry, 5, 116.
CONLEY, R. R., ASCHER-SVANUM, H., ZHU, B., FARIES, D. & KINON, B. J. 2007. The Burden of Depressive Symptoms in the Long-Term Treatment of Patients With Schizophrenia. Schizophrenia research, 90, 186-197.
CRADDOCK, N. & OWEN, M. J. 2010. The Kraepelinian dichotomy – going, going... but still not gone. The British Journal of Psychiatry, 196, 92-95.
CROW, T. J. 1980. Molecular pathology of schizophrenia: more than one disease process? Br Med J, 280, 66-8.
DOWD, E. C. & BARCH, D. M. 2010. Anhedonia and Emotional Experience in Schizophrenia: Neural and Behavioral Indicators. Biological psychiatry, 67, 902-911.
ECKBLAD, M. L., CHAPMAN, L. J., CHAPMAN, J. P. & MISHLOVE, M. 1982. Revised social anhedonia scale. J Abnorm Psychol, 94, 384-396.
FAVROD, J., GIULIANI, F., ERNST, F. & BONSACK, C. 2010. Anticipatory Pleasure Skills Training: A New Intervention to Reduce Anhedonia in Schizophrenia. Perspectives in Psychiatric Care, 46, 171-181.
FOUSSIAS, G., AGID, O., FERVAHA, G. & REMINGTON, G. 2014. Negative symptoms of schizophrenia: clinical features, relevance to real world functioning and specificity versus other CNS disorders. Eur Neuropsychopharmacol, 24, 693-709.
GARD, D. E., KRING, A. M., GARD, M. G., HORAN, W. P. & GREEN, M. F. 2007. Anhedonia in schizophrenia: distinctions between anticipatory and consummatory pleasure. Schizophrenia Research, 93, 253-60.
GOODE, D. J. & MANNING, A. A. 1983. Comparison of bupropion alone and with haloperidol in schizo-affective disorder, depressed type. J Clin Psychiatry, 44, 253-5.
HAFNER, H., MAURER, K., TRENDLER, G., AN, W. H. & SCHMIDT, M. 2005a. The early course of schizophrenia and depression. European Archives of Psychiatry and Clinical Neuroscience, 255, 167-173.
HAFNER, H., MAURER, K., TRENDLER, G., AN, W. H., SCHMIDT, M. & KONNECKE, R. 2005b. Schizophrenia and depression: Challenging the paradigm of two separate diseases - A controlled study of schizophrenia, depression and healthy controls. Schizophrenia Research, 77, 11-24.
INSEL, T., CUTHBERT, B., GARVEY, M., HEINSSEN, R., PINE, D. S., QUINN, K., SANISLOW, C. & WANG, P. 2010. Research domain criteria (RDoC): toward a new classification framework for research on mental disorders. American Journal of Psychiatry, 167, 748-751.
KAHN, R. S. & KEEFE, R. S. 2013. Schizophrenia is a cognitive illness: time for a change in focus. JAMA Psychiatry, 70, 1107-12.
KAISER, S., HEEKEREN, K. & SIMON, J. J. 2011. The negative symptoms of schizophrenia: category or continuum? Psychopathology, 44, 345-53.
KAISER, S., LYNE, J., AGARTZ, I., CLARKE, M., MORCH-JOHNSEN, L. & FAERDEN, A. 2016. Individual negative symptoms and domains - Relevance for assessment, pathomechanisms and treatment. Schizophr Res.
KAY, S. R., FISZBEIN, A. & OPLER, L. A. 1987. The positive and negative syndrome scale (PANSS) for schizophrenia. Schizophr Bull, 13, 261-76.
KIBEL, D. A., LAFFONT, I. & LIDDLE, P. F. 1993. The composition of the negative syndrome of chronic schizophrenia. British Journal of Psychiatry, 162, 744-50.
KIRKPATRICK, B., STRAUSS, G. P., NGUYEN, L., FISCHER, B. A., DANIEL, D. G., CIENFUEGOS, A. & MARDER, S. R. 2011. The brief negative symptom scale: psychometric properties. Schizophr Bull, 37, 300-5.
KIRLI, S. & CALISKAN, M. 1998. A comparative study of sertraline versus imipramine in postpsychotic depressive disorder of schizophrenia. Schizophr Res, 33, 103-11.
KOREEN, A. R., SIRIS, S. G., CHAKOS, M., ALVIR, J., MAYERHOFF, D. & LIEBERMAN, J. 1993. Depression in first-episode schizophrenia. American Journal of Psychiatry, 150, 1643-8.
KOUTSOULERIS, N., MEISENZAHL, E. M., BORGWARDT, S., RIECHER-ROSSLER, A., FRODL, T., KAMBEITZ, J., KOHLER, Y., FALKAI, P., MOLLER, H. J., REISER, M. & DAVATZIKOS, C. 2015. Individualized differential diagnosis of schizophrenia and mood disorders using neuroanatomical biomarkers. Brain, 138, 2059-73.
KRING, A. M., GUR, R. E., BLANCHARD, J. J., HORAN, W. P. & REISE, S. P. 2013. The Clinical Assessment Interview for Negative Symptoms (CAINS): Final Development and Validation. The American journal of psychiatry, 170, 165-172.
KULHARA, P., AVASTHI, A., CHADDA, R., CHANDIRAMANI, K., MATTOO, S. K., KOTA, S. K. & JOSEPH, S. 1989. Negative and depressive symptoms in schizophrenia. The British Journal of Psychiatry, 154, 207-211.
KUMARI, V., PETERS, E., GUINN, A., FANNON, D., RUSSELL, T., SUMICH, A., KUIPERS, E., WILLIAMS, S. C. R. & FFYTCHE, D. H. 2016. Mapping Depression in Schizophrenia: A Functional Magnetic Resonance Imaging Study. Schizophrenia Bulletin, 42, 802-813.
LI, Y., MOU, X., JIANG, W., YANG, Z., SHEN, X., JIN, Z., DAI, Z., LIU, Y., MAO, S., ZHANG, J. & YUAN, Y. 2015. A comparative study of anhedonia components between major depression and schizophrenia in Chinese populations. Annals of General Psychiatry, 14, 24.
LIDDLE, P. F. 1987. The symptoms of chronic schizophrenia. A re-examination of the positive-negative dichotomy. The British Journal of Psychiatry, 151, 145-151.
LIDDLE, P. F. & BARNES, T. R. E. 1988. The Subjective Experience of Deficits in Schizophrenia. Comprehensive Psychiatry, 29, 157-164.
LIDDLE, P. F., BARNES, T. R. E., CURSON, D. A. & PATEL, M. 1993. Depression and the experience of psychological deficits in schizophrenia. Acta Psychiatrica Scandinavica, 88, 243-247.
LIEMBURG, E., CASTELEIN, S., STEWART, R., VAN DER GAAG, M., ALEMAN, A. & KNEGTERING, H. 2013. Two subdomains of negative symptoms in psychotic disorders: established and confirmed in two large cohorts. J Psychiatr Res, 47, 718-25.
LINCOLN, T. M., DOLLFUS, S. & LYNE, J. 2016. Current developments and challenges in the assessment of negative symptoms. Schizophr Res.
LINDENMAYER, J.-P. & KAY, R. 1989. Depression, affect and negative symptoms in schizophrenia. The British Journal of Psychiatry, 155, 108-114.
MAGGINI, C., RABALLO, A. & SALVATORE, P. 2004. Depressive and basic symptoms in schizophrenia. Neurology Psychiatry and Brain Research, 11, 1-6.
MAJADAS, S., OLIVARES, J., GALAN, J. & DIEZ, T. 2012. Prevalence of depression and its relationship with other clinical characteristics in a sample of patients with stable schizophrenia. Comprehensive Psychiatry, 53, 145-151.
MALLA, A. K. 1995. Negative symptoms and affective disturbance in schizophrenia and related disorders. Canadian Journal of Psychiatry - Revue Canadienne de Psychiatrie, 40, S55-9.
MESSINGER, J. W., TRÉMEAU, F., ANTONIUS, D., MENDELSOHN, E., PRUDENT, V., STANFORD, A. D. & MALASPINA, D. 2011. Avolition and expressive deficits capture negative symptom phenomenology: Implications for DSM-5 and schizophrenia research. Clinical psychology review, 31, 161-168.
MISHARA, A. L. & FUSAR-POLI, P. 2013. The Phenomenology and Neurobiology of Delusion Formation During Psychosis Onset: Jaspers, Truman Symptoms, and Aberrant Salience. Schizophrenia Bulletin, 39, 278-286.
MOHER, D., LIBERATI, A., TETZLAFF, J. & ALTMAN, D. G. 2009. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ, 339.
MULHOLLAND, C., LYNCH, G., KING, D. J. & COOPER, S. J. 2003. A double-blind, placebo-controlled trial of sertraline for depressive symptoms in patients with stable, chronic schizophrenia. J Psychopharmacol, 17, 107-12.
MULLER, M., SZEGEDI, A., WETZEL, H. & BENKERT, O. 2001. Depressive factors and their relationships with other symptom domains in schizophrenia, schizoaffective disorder, and psychotic depression. Schizophrenia Bulletin, 27, 19-28.
MULLER., M. J., KIENZLE, B. & DAHMEN, N. 2002. Depression, emotional blunting, and akinesia in schizophrenia: Overlap and differentiation. European Journal of Health Economics, 3, S99-S103.
MURRAY, V., MCKEE, I., MILLER, P. M., YOUNG, D., MUIR, W. J., PELOSI, A. J. & BLACKWOOD, D. H. R. 2005. Dimensions and classes of psychosis in a population cohort: a four-class, four-dimension model of schizophrenia and affective psychoses. Psychological Medicine, 35, 499-510.
NAKAYA, M., KOMAHASHI, T., OHMORI, K. & SUWA, H. 1998. The composition of the depressive syndrome in acute schizophrenia. Schizophrenia Research, 34, 151-157.
NAKAYA, M., OHMORI, K., KOMAHASHI, T. & SUWA, H. 1997. Depressive symptoms in acute schizophrenic inpatients. Schizophrenia Research, 25, 131-139.
NEWCOMER, W., FAUSTMAN, O., YEH, W. & CSERNANSKY, G. 1990. Distinguishing depression and negative symptoms in unmedicated patients with schizophrenia. Psychiatry Research, 31, 243-250.
NOTO, C., OTA, V. K., SANTORO, M. L., ORTIZ, B. B., RIZZO, L. B., HIGUCHI, C. H., CORDEIRO, Q., BELANGERO, S. I., BRESSAN, R. A., GADELHA, A., MAES, M. & BRIETZKE, E. 2015. Effects of depression on the cytokine profile in drug naive first-episode psychosis. Schizophr Res, 164, 53-8.
OOSTHUIZEN, P., EMSLEY, R. A., ROBERTS, M. C., TURNER, J., KEYTER, L., KEYTER, N. & TORREMAN, M. 2002. Depressive symptoms at baseline predict fewer negative symptoms at follow-up in patients with first-episode schizophrenia. Schizophrenia Research, 58, 247-252.
OVERALL, J. E. & GORHAM, D. R. 1962. The Brief Psychiatric Rating Scale. Psychological Reports, 10, 799-812.
POGUE-GEILE, M. 1989. Negative symptoms and depression in schizophrenia. Depression in schizophrenics., 121-130.
RAGIN, A. B., POGUE-GEILE, M. & OLTMANNS, T. F. 1989. Poverty of speech in schizophrenia and depression during in-patient and post-hospital periods. British Journal of Psychiatry, 154, 52-7.
ROCCA, P., BELLINO, S., CALVARESE, P., MARCHIARO, L., PATRIA, L., RASETTI, R. & BOGETTO, F. 2005. Depressive and negative symptoms in schizophrenia: Different effects on clinical features. Comprehensive Psychiatry, 46, 304-310.
ROMNEY, D. M. & CANDIDO, C. L. 2001. Anhedonia in depression and schizophrenia: A reexamination. Journal of Nervous and Mental Disease, 189, 735-740.
ROSSI, A., STRATTA, P., GALDERISI, S., BUCCI, P., MUCCI, A., MAJ, M., ROCCA, P., MONTEMAGNI, C., BERTOLINO, A., CAFORIO, G., RUCCI, P., GIBERTONI, D., AGUGLIA, E., AMODEO, G., AMORE, M., BELLOMO, A., BRUGNOLI, R., CARPINIELLO, B., DELL'OSSO, L., DI FABIO, F., DI GIANNANTONIO, M., MARCHESI, C., MONTELEONE, P., OLDANI, L., RONCONE, R., SACCHETTI, E., SANTONASTASO, P., SIRACUSANO, A., ZEPPEGNO, P., ANDRIOLA, I., PALADINI, V., MANCINI, M., FERRARI, B., VITA, A., BARLATI, S., GALLUZZO, A., PINNA, P., PRIMAVERA, D., SANNA, L., SIGNORELLI, M. S., CANNAVO, D., MINUTOLO, G., MARTINOTTI, G., LUPI, M., CORBO, M., RICCA, V., BURCHI, E., ALTAMURA, M., CARNEVALE, R., PETITO, A., MURRI, M. B., CALCAGNO, P., CORSO, A., ROSSETTI, M. C., ROSSI, R., SANTARELLI, V., GIUSTI, L., MALAVOLTA, M., USSORIO, D., SERATI, M., DE SIMONE, S., VIGNAPIANO, A., MONTEFUSCO, V., PLESCIA, G. M., PALUMBO, D., IASEVOLI, F., GRAMAGLIA, C., FEGGI, A., GATTONI, E., CAMPAGNOLA, N., COLLANTONI, E., TENCONI, E., DE PANFILIS, C., TONNA, M., OSSOLA, P., GESI, C., RUTIGLIANO, G., LANDI, P., BIONDI, M., GIRARDI, P., BUZZANCA, A., GIRARDI, N., COMPARELLI, A., DE CAROLIS, A., DI LORENZO, G., NIOLU, C., RIBOLSI, M., CORRIVETTI, G., BARTOLI, L., DIASCO, P., FAGIOLINI, A., GORACCI, A., BOLOGNESI, S., BAVA, I., MANCINI, I. & CARDILLO, S. 2017. Personal resources and depression in schizophrenia: The role of self-esteem, resilience and internalized stigma. Psychiatry Research, 256, 359-364.
SANDHU, A., IVES, J., BIRCHWOOD, M. & UPTHEGROVE, R. 2013. The subjective experience and phenomenology of depression following first episode psychosis: A qualitative study using photo-elicitation. Journal of Affective Disorders, 149, 166-174.
SAX, K. W., STRAKOWSKI, S. M., KECK, P. E., JR., UPADHYAYA, V. H., WEST, S. A. & MCELROY, S. L. 1996. Relationships among negative, positive, and depressive symptoms in schizophrenia and psychotic depression. British Journal of Psychiatry, 168, 68-71.
SIRIS, S. G., ADAN, F., COHEN, M., MANDELI, J., ARONSON, A. & CASEY, E. 1988. Postpsychotic depression and negative symptoms: an investigation of syndromal overlap. American Journal of Psychiatry, 145, 1532-1537.
TAPP, A., KILZIEH, N., WOOD, A. E., RASKIND, M. & TANDON, R. 2001. Depression in patients with schizophrenia during an acute psychotic episode. Comprehensive Psychiatry, 42, 314-318.
THARYAN, A. & KURUVILLA, K. 1994. The correlates of the syndrome of depression in schizophrenia. Indian J Psychiatry, 36, 74-8.
UPTHEGROVE, BIRCHWOOD, M., ROSS, K., BRUNETT, K., MCCOLLUM, R. & JONES, L. 2010. The evolution of depression and suicidality in first episode psychosis. Acta Psychiatr Scand, 122, 211-8.
UPTHEGROVE, R., MARWAHA, S. & BIRCHWOOD, M. 2016. Depression and Schizophrenia: Cause, Consequence or Trans-diagnostic Issue? Schizophrenia Bulletin.
VAN OS, J. 2008. Dimensional classification of schizophrenia. Schizophrenia Research, 102, 45-45.
WHITEFORD, A., RINEY, J. & CSERNANSKY, G. 1987. Distinguishing depressive and negative symptoms in chronic schizophrenia. Psychopathology, 20, 234-236.
WHITEHEAD, C., MOSS, S., CARDNO, A. & LEWIS, G. 2002. Antidepressants for people with both schizophrenia and depression. Cochrane database of systematic reviews (Online), CD002305.
ZISOOK, S., MCADAMS, L. A., KUCK, J., HARRIS, M. J., BAILEY, A., PATTERSON, L., JUDD, L. & JESTE, V. 1999. Depressive symptoms in schizophrenia. The American Journal of Psychiatry, 156, 1736-1743.

image1.png
3

Negative

Depression Positive*
3




