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Background: Negative symptoms are increasingly recognized as transdiagnostic phenomena, linked to reduced quality of life and functioning, and often caused or worsened by amendable external factors such as depression, social deprivation, side-effects of antipsychotics or substance use. The structure of negative symptoms fits into two dimensions: diminished expression and apathy. These may differ in association with external factors that influence their severity and may thus require different treatment approaches. The dimensions are comprehensively established in non-affective psychotic disorders but are understudied in bipolar disorders.

Methods: We conducted exploratory and confirmatory factor analyses in a sample of 584 individuals with bipolar disorder to assess the latent factor structure of negative symptoms as measured by the Positive and Negative Syndrome Scale (PANSS), and performed correlational analyses and multiple hierarchical regression analyses to investigate links between the two dimensions of negative symptoms and clinical and sociodemographic correlates.

Results: The latent factor structure of negative symptoms fits into two dimensions, i.e., diminished expression and apathy. A diagnosis of bipolar type I or a history of psychotic episodes predicted more severe levels of diminished expression. Depressive symptoms were associated with more severe negative symptoms across dimensions, yet 26.3% of euthymic individuals still displayed at least one mild or more severe negative symptom (PANSS score ≥ 3).

Discussion: The two-dimensional structure of negative symptoms seen in non-affective psychotic disorders reproduces in bipolar disorders indicating similarities in their phenomenology. Diminished expression was associated with a history of psychotic episodes and a diagnosis of BD-I, which may infer closer connections to psychosis liability. We found significantly less severe negative symptoms in euthymic than depressed participants. Nevertheless, more than a quarter of the euthymic individuals had at least one mild negative symptom, demonstrating some degree of persistence beyond depressed states.
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1. Introduction

Negative symptoms have been considered intrinsic to psychotic disorders and are part of the diagnostic criteria for schizophrenia spectrum disorders (SCZ), i.e., schizophrenia, schizophreniform disorder and schizoaffective disorder (1–3). The underlying neurobiological mechanisms of negative symptoms are largely unknown. Still, they are of increasing interest (4, 5), due to the strong associations with low remission rates, reduced quality of life and impaired functioning (6, 7). Recent developments in psychiatry have moved toward a dimensional rather than a categorical understanding of clinical symptoms and diagnoses (8, 9). Negative symptoms are thus not pathognomonic to any specific psychiatric or neurological disorder – despite their historical link to schizophrenia – and are regularly present in other psychiatric disorders, such as bipolar disorder (BD) (10). Previous estimates of negative symptoms’ prevalence vary significantly across diagnostic categories (10), and range from rare in healthy adults (11), to 20–89% in affective disorders, and 32–80% in neurological disorders (12), yet little is still known about prevalence and characteristics in subcategories of BD.

BD is usually categorized as an affective disorder (1–3), even if genetic, neuroimaging and clinical studies find significant overlaps with SCZ (13–16). As SCZ, BD is considered a severe mental disorder, associated with impairments in cognition and functioning, and a reduced quality of life (17–19). Furthermore, severe mental disorders share environmental risk factors including substance use, adverse life events, and early trauma (20, 21). Development into different clinical phenotypes may be based on individual combinations of these factors (20, 22). Positive psychotic symptoms are present in up to 70% of individuals with BD type I (BD-I) (23, 24). BD is thus often considered part of the psychosis spectrum continuum (23, 25). One problem with diagnostic categories is the potential to ignore or misinterpret relevant symptoms that occur across a diagnostic spectrum because the symptoms are seen as a criterion for a specific diagnosis (e.g., negative symptoms and schizophrenia). The presence of negative symptoms in other disorders may thus be overlooked. Indeed, a recent study found that euthymic participants with BD-I had equal levels of apathy as participants with SCZ (26). Yet, negative symptoms are understudied in BD. This limits our progress in understanding these phenomena, and hampers the development and provision of proper treatment.

In SCZ, negative symptoms comprise two main dimensions, i.e., diminished expression (blunted affect and alogia, also called expressive negative symptoms) and apathy (avolition, anhedonia and asociality, also called experiential negative symptoms) (27, 28). This distinction is important as it could mirror different underlying pathophysiological mechanisms (4). Previous research has, however, mainly focused on negative symptoms as a unidimensional construct, which limits the understanding of diminished expression and apathy as potential separate entities. Exploratory and confirmatory factor analyses have shown that the two dimensions can be assessed using the Positive and Negative Syndrome Scale (PANSS) (29–32). However, these studies have only included participants with SCZ, and there is limited knowledge about the robustness of the two-dimensional structure in other severe mental disorders such as BD.

One way to approach this issue is to study whether current knowledge about negative symptoms in SCZ, such as their dimensional structure, translates across diagnostic groups. Two previous studies have investigated and compared the structure of psychotic symptoms in SCZ and BD using the PANSS (33, 34). Both studies employed a five-factor model of the PANSS scores and they replicated unidimensional negative symptoms as one factor in BD. The negative symptom factor could be distinguished from the depressive factor in both studies, in line with findings in SCZ and other non-affective psychoses (35–38). Differentiating negative from depressive symptom dimensions is clinically challenging (39) because of similar clinical presentations. Neither of these two studies, however, used a two-dimensional measure of negative symptoms, nor investigated clinical and sociodemographic correlates of the identified negative factor.

Strauss et al. (40) examined the two-dimensional structure of negative symptoms using the Brief Negative Symptom Scale (BNSS) to investigate symptom levels and internal consistency in SCZ, BD and healthy controls (HC). They found higher levels of the two negative symptom dimensions in both SCZ and BD, compared to HC, in addition to good internal consistency. Discriminant validity was assessed with correlational analyses to other symptom dimensions and external validators. In BD, the total score of negative symptoms and apathy was significantly correlated with depressive symptoms as measured by the Hamilton Depressive Rating Scale (HDRS) (r = 0.38 and r = 0.53, respectively), while diminished expression was not. Apathy was also significantly correlated with positive symptoms (r = 0.37). In addition, both dimensions were significantly correlated with the use of antipsychotics. The authors concluded that this might indicate that the negative symptoms they assessed in BD could be secondary to depression, psychotic symptoms or antipsychotic effects, a phenomenon also seen in SCZ and other non-affective psychoses (5, 39).

Another important factor associated with negative symptoms is substance use (39). We recently demonstrated an association between cannabis use and diminished expression in SCZ (41). Intake of cannabis can cause acute psychiatric symptoms (42), and cannabis use is further associated with increased risk of several detrimental outcomes (43, 44). Importantly, almost a quarter of patients with BD either use cannabis or have a cannabis use disorder (CUD) (44).

In sum, it is important to investigate the dimensional structure of negative symptoms, and their sociodemographic and clinical correlates, transdiagnostically. It may progress our understanding of these debilitating phenomena, and ultimately pave the way for new treatment approaches. The aims of the current study were:

• To explore if the two-factor structure of negative symptoms previously shown in SCZ can be replicated in a sample of BD participants.

• To validate the findings by examining the association between the identified factors and clinical characteristics previously found to be associated with negative symptoms in SCZ, including cannabis use.

• To characterize the prevalence of negative symptoms in BD, across diagnostic subgroups and affective states.



2. Materials and methods


2.1. Study design and sample

The current study is part of the ongoing Thematically Organized Psychosis study (TOP) at the Norwegian Centre for Mental Disorders Research (NORMENT). Information about the TOP-study and research activity at NORMENT were disseminated to health care professionals working in the in- and outpatient mental health care services in the Oslo catchment area through on-site visits by our research personnel and website information. Additionally, user representatives from the Norwegian Bipolar Association disseminated information to their members. Participants with an established or suspected diagnosis of BD were then recruited by referrals from the treating specialist or GP. The inclusion criteria were: age 18–65 years; meeting DSM-IV criteria (1) for BD-I, BD-II or BD not otherwise specified (BD-NOS), speaking and understanding a Scandinavian language and being able to give a written, informed consent. Exclusion criteria were IQ below 70, a history of moderate or severe head injury, somatic illness or neurological disorder that could influence or mimic affective states.

A total sample of 584 participants with BD (BD type 1: n = 348, BD type 2: n = 201, BD NOS = 35) was included for analysis. Thirty-eight participants had missing data on affective state, and were excluded from analyses that included these variables.



2.2. Clinical assessment

Trained clinical research personnel (medical doctors or psychologists) undertook diagnostic interviews with the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) (45), including the modules for affective and psychotic disorders, and substance use disorders. Detailed sociodemographic data were collected by interview and self-report. They included the history of previous and current frequency of alcohol-, nicotine-, cannabis- and other illegal substance use, and information regarding current psychotropic medication use. Premorbid social and academic functioning was assessed with the Premorbid Adjustment Scale (PAS) (46), and expressed by the sum score of PAS childhood and early adolescence for both domains. Current symptoms were assessed with the following scales: psychotic symptoms with the Positive and Negative Syndrome Scale (PANSS) (47), depressive symptoms with the Inventory for Depressive Symptomatology (IDS) (48), manic symptoms with the Young Mania Rating Scale (YMRS) (49). Positive symptoms were expressed as the sum score of PANSS items P1, P3, P5 and G9 (35). Euthymia was defined as IDS < 12 (i.e., no or mild depressive symptoms) and YMRS <8 (i.e., no or mild (hypo-)manic symptoms). Potential side-effects of medications were assessed with the Udvalg for Kliniske Undersøgelser (UKU) side-effect rating scale (50). Relevant side-effects for the current analyses were rated as present if an UKU scale score of ≥2 for the items: 1.10 emotional indifference, 2.1 dystonia, 2.1 rigidity, and 2.3 hypokinesia/akinesia.



2.3. Selecting the specific items for each negative symptom dimension

While several studies have validated a two-factor model of negative symptoms in PANSS in SCZ, the specific items included in each factor differ slightly (29–31, 51). The recent review by The European Psychiatric Association (EPA) (28) also underlines that some items from the general psychopathology subscale show more instability. For these reasons, we chose to investigate three possible two-factor solutions, and one unidimensional solution, as displayed in Table 1. Negative symptom scores were operationalized as the sum of included items, divided by the total number of items included.



TABLE 1 Possible factor solutions for negative symptoms in PANSS.
[image: Table1]



2.4. Statistics

IBM SPSS package 27 and STATA SE 16 were used for data analyses.

First, we did an Exploratory Factor Analysis (EFA) (with Principal Axis Factoring) of the presupposed two-factor structure of negative symptoms. The EFA was performed to investigate individual factor loadings and to explore the factorability in the sample. We started by including the solution with the most items (Solution 1), and then reduced the number of items according to previous factor analytic work (29–32) and existing theoretical assumptions (4) (Solution 2–4). The Kaiser-Meyer-Oklin (KMO) (52) and Bartlett’s test for sphericity were calculated and inspected for suitability of data for factor analysis. A KMO > 0.6 and a significant Bartlett’s sphericity test were considered indicators of suitability. Oblimin rotated factor loadings are reported in the results.

Second, we performed a Confirmatory Factor Analysis (CFA) to test each of the model’s goodness of fit. The maximum likelihood method was used for estimation. The following goodness of fit indices were then inspected for each model: the Comparative Fit Index (CFI > 0.9), the Goodness-of-Fit index (GFI > 0.9), The Tucker-Lewis Index (TLI >0.9) (53), the Root Mean Square Error of Approximation (RMSEA, < 0.05 = very good fit, 0.05–0.08 = reasonable fit, 0.08–0.10 = mediocre fit, > 0.10 = unacceptable fit) (54), the Standardized Root Mean Square of Residuals (SRMR <0.05) (55). Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) measured comparative fit. Residuals that were statistically significantly correlated were introduced into the model to improve the fit (56). The best models obtained from the factor analyses, considering results from the EFA and CFA, were chosen for the further analyses.

Third, to validate the resulting factor-based dimensions, we carried out bivariate correlation analyses (Spearman’s rho) to investigate correlations between sociodemographic and clinical variables, and the two negative symptom dimensions (and a unidimensional measure as reference). Point-Biserial correlations were carried out for dichotomous variables. The variables were selected based on previous reports of associations to negative symptoms in SCZ (10, 28, 39–41, 57).

Fourth, we conducted hierarchical linear regression analyses, with the two dimensions of negative symptoms, as well as the unidimensional measure for negative symptoms, as dependent variables. All dependent variables were successfully log-transformed, due to skewed distribution. Variables that were significantly correlated (p < 0.05) with either factor in the bivariate correlation analyses were entered as independent variables. The final models only contain independent variables that made a significant contribution, in addition to age and sex. A dummy variable for a diagnosis of BD-1 vs. BD-2 and BD NOS was used to test the significance of subgroups within BD. Residuals were analyzed to assess the assumptions of normality, linearity, homoscedasticity, and independence. The variance inflation factor (VIF) was assessed to avoid multicollinearity in the final model (<1.6).

Finally, we investigated the prevalence of negative symptoms in different subgroups of BD (a score of 3 indicates that a symptom is present, but to a low degree, and a score of 4 to a moderate degree), and used the Mann–Whitney U test to investigate differences in negative symptom levels between BD-1 and BD-2, and between depressed and euthymic individuals. In the former, BD NOS was excluded due to their comparatively low n (n = 35); in the latter, participants with mixed or manic symptoms were excluded. Effect sizes were calculated by the following formula: r = |z| / √n.




3. Results


3.1. Participants’ characteristics

Out of all participants, 32.5% (n = 190) were euthymic, 47.1% (n = 275) had clinically significant depressive symptoms (IDS ≥ 12), 5.8% (n = 34) had clinically significant manic symptoms (YMRS >8), and 8% (n = 47) experienced mixed symptoms (IDS ≥ 12 and YMRS ≥8) at the point of assessment. A total of 31.2% reported any cannabis use within the last 2 years (n = 182), and 9.1% (n = 53) reported cannabis use in the last 2 weeks. Other descriptive characteristics are given in Table 2.



TABLE 2 Participants’ sociodemographic and clinical characteristics.
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3.2. Results from the factor analyses

The results from the factor analyses are presented in Table 3.



TABLE 3 Results from factor analyses.
[image: Table3]

Solution 1 resulted in two factors with Eigenvalues > 1.0, accounting for 53.3% of the variance. The factor loadings of items G5 Mannerisms and posturing and G13 Avolition showed the weakest factor loadings (0.126 and 0.175, respectively) and the weakest communalities (0.027 and 0.184, respectively). Additionally, G13 Avolition loaded most on the apathy factor (0.332), not the diminished expression-factor.

Solution 2 also resulted in two factors with Eigenvalues >1.0, accounting for 64.7% of the variance. Several goodness of fit indices from the CFA also indicated a good fit for this model (CFI = 0.972, SRMR = 0.031, CD = 929, TLI = 0.927, AIC = 8,212, BIC = 8,329), the weakest being a RMSEA of 0.092 only suggestive of mediocre fit. The items G7 Motor Retardation and G16 Social Avoidance loaded 0.399 and 0.617 on diminished dxpression and apathy respectively, and displayed the weakest but still acceptable communalities (0.372 and 0.280, respectively).

Solutions 3 and 4 (i.e., item N1, N2, N3, N4, and N6 only) revealed only one factor with Eigenvalue >1.0, accounting for 56.8% of the variance.

Based on these results, we chose Solution 2 (31) as the two-factor model with the best fit, and Solution 4 as the unidimensional reference for further analyses.



3.3. Bivariate correlations between the two dimensions of negative symptoms, the unidimensional measure of negative symptoms, and relevant sociodemographic and clinical variables

Male sex, poor premorbid social functioning, less time in remission, more depressive and positive symptoms, reported side effects of medication and less alcohol use were significantly correlated with higher levels of both negative symptom dimensions. Younger age, a higher number of previous psychotic episodes, less manic symptoms and current use of antipsychotics was significantly correlated with higher levels of diminished expression, but not apathy. Poor premorbid academic functioning and a higher number of previous depressive episodes correlated with higher levels of apathy, but not with diminished expression. Neither frequency of cannabis use, nor cannabis use disorder was significantly correlated with either negative symptom dimension.

Table 4 displays all results from the bivariate correlation analyses.



TABLE 4 Bivariate correlations (Spearman’s rho).
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3.4. Multiple hierarchical regression analyses with negative symptom dimensions as dependent variables and sociodemographic and clinical factors as independent variables

Table 5 displays the results from the final models of the multiple hierarchical regression analyses, i.e., comprising variables with significant contributions to the different negative symptom dimensions. The independent variables explained 20.8% of the variance of diminished expression, 27.5% of apathy, and 21.3% of unidimensional negative symptoms. A diagnosis of BD-1 was associated with higher levels of diminished expression (β = 0.113, p = 0.007), but was excluded from the final model due to multicollinearity with a history of psychotic episodes. Premorbid academic functioning was also excluded from the final model of apathy due to multicollinearity with premorbid social functioning. Positive symptoms, time in remission, and average weekly alcohol use did not contribute significantly to any of the models. For the remaining independent variables with a significant contribution to the different models, please see Table 5.



TABLE 5 Final model of multiple hierarchical regression analyses.
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3.5. Prevalence and correlates of negative symptoms across diagnostic categories and affective states

In total, 41.5% (n = 238) scored ≥3 and 12.5% (n = 73) scored ≥4 on at least one of the negative symptom items (N1, N2, N3, N4, N6, G7, or G16). Concerning dimension specificity, 22.8% (n = 133) scored ≥3 and 7.2% (n = 42) ≥ 4 on diminished expression-items, and 31.9% (n = 186) scored ≥3 and 8.4% (n = 49) on apathy-items. Scores on each negative symptom item are presented in Figures 1, 2 for the whole sample. Among individuals with clinically significant depressive symptoms, 52% (n = 142) scored ≥3 and 16.5% (n = 45) scored ≥4 on at least one of the negative symptom items. Among euthymic individuals, 26.3% (n = 50) scored ≥3 and 5.3% (n = 10) scored ≥4.

[image: Figure 1]

FIGURE 1
 Number of participants with negative symptom scores equal to or above 3.


[image: Figure 2]

FIGURE 2
 Percentage of participants with symptoms present within diminished expression and apathy.


Comparisons of diminished expression, apathy, and the unidimensional measure of negative symptoms between diagnostic category and euthymia vs. depression are presented in Tables 6, 7, respectively. We found significantly higher levels of apathy in BD-2, with a small effect size (r = 0.123). Depressed participants had significantly higher levels of all negative symptom dimensions, compared to euthymic individuals, with a moderate effect size for apathy (r = 0.311), and small effect sizes for diminished expression (r = 0.161) and unidimensional negative symptoms (r = 0.235).



TABLE 6 Comparison of negative symptoms across diagnostic subgroups.
[image: Table6]



TABLE 7 Comparison of negative symptoms between depressed and euthymic state.
[image: Table7]




4. Discussion

The main findings of this study include a replication of the previously validated two-factor model of negative symptoms in SCZ using PANSS in a BD sample. Several correlates of negative symptoms known in SCZ were reproduced in BD, suggesting a similar phenomenology and demonstrating the external validity of the two negative symptom dimensions across SCZ and BD. The discriminant validity with positive symptoms, depressive symptoms, manic symptoms, and use and reported side-effects of antipsychotics were generally comparable to previous investigations (40), with the apathy dimension displaying the most overlap with depressive symptoms. At the time of assessment, 41.5% of all participants displayed some degree of negative symptoms, while 12.5% had at least one moderate negative symptom. Depressed participants had significantly more negative symptoms than euthymic participants. A diagnosis of BD-I and a history of psychotic episodes were associated with more severe diminished expression. Contrary to previous findings in participants with SCZ (41), we found no association between cannabis use and diminished expression.

We performed factor analyses for three possible two-factor solutions for negative symptoms based on the PANSS scores. Our findings partly confirm EPA’s (28) statement that the items from general psychopathology show the most inconsistent loadings on the negative symptom dimensions. The items from Solution 3 and 4 (N1, N2, N3, N4, and N6) displayed the most consistent and highest factor loadings. However, these items alone did not display a factorability into a two-factor solution, and were thus only able to represent a unidimensional construct of negative symptoms. Including items G7 and G16 from general psychopathology (Solution 2) increased the total variance explained and allowed for the two-factor model fit. Our results are in line with previous factor analyses in SCZ (29–32), which suggests that the structure of negative symptoms found in SCZ is also reproduced in BD.

Both poles of affect, as measured by the IDS and YMRS, showed associations to negative symptoms. Depressive symptoms were associated with more severe negative symptoms of both dimensions, while manic symptoms were associated with lower levels of diminished expression. A previous study by Kirschner et al. (26) also found subclinical depressive symptoms to be associated with negative symptoms in BD, but remarked that they did not find the same association in participants with SCZ. Strauss et al. (40) found significant correlations between depressive symptoms and apathy in both SCZ and BD-I. Distinguishing depressive from negative symptoms is difficult due to significant phenotypical overlap, and limited knowledge of the underlying mechanisms. We found a significant but still relatively low correlation between depressive symptoms and diminished expression, and a significant moderate correlation between depressive symptoms and apathy. In line with Strauss et al.’s (40) findings, diminished expression thus showed less overlap with depressive symptoms. It is previously suggested that diminished expression is more characteristic of negative symptoms (28, 58). Considering that the apathy dimension includes anhedonia and avolition, two key features also present in depression, this overlap is not unexpected. The IDS includes two items that measure engagement and pleasure of social and/or other activities, which may contribute to this association. The overlap between apathy and depression is also observed in SCZ and FEP (40, 41, 59), with examples of avolition and anhedonia being present both with and without depression (6, 39, 60, 61).

There are, however, indications that the quality of anhedonia and avolition differs between SCZ and depression. It is suggested that anticipatory anhedonia is more common to SCZ, while consummatory anhedonia is more typical for depression (62–65). This may reflect differences in the underlying pathophysiological mechanisms (66). Moreover, avolition per se does not necessitate the experience of sad mood/dysphoria, feelings of guilt, worthlessness or failure, as are common parts of the syndrome of depression. However, measures of anhedonia and avolition are frequently included in scales of both negative symptoms and depression, causing potential criteria overlap. Anhedonia and avolition are nevertheless strongly interrelated and transdiagnostically co-occurring (67). Taken together, assigning these symptoms to a specific dimension (i.e., depression vs. negative symptom) remains a challenge. From a clinical perspective, once negative symptoms are recognized, it would be prudent to explore and consider all potential sources of secondary negative symptoms, as they remain more amendable by current treatments than primary negative symptoms (68).

Furthermore, we found that participants with BD-II had higher levels of apathy, compared to BD-I, but with a small effect size. The effect was insignificant in the multiple hierarchical regression model, suggesting that other factors, such as more depressive symptoms, contributed to driving this difference. A diagnosis of BD-I and a history of psychotic episodes were both associated with more severe diminished expression. This could support the notion that negative symptoms in the form of diminished expression are tied to liability for psychosis (40), and may point toward a shared etiology.

We found an inverse correlation with time in remission, which suggests that negative symptoms vary over time and are more prominent close to a mood episode. This is in line with previous research that finds negative symptoms to vary over time (59, 69–71), with more persistence in SCZ (10), and more fluctuations in affective disorders (66, 72, 73). However, the persistence of negative symptoms into euthymic phases of BD has also been described (72, 74, 75), although with lower severity levels than SCZ (10). More frequent fluctuations of negative symptoms in affective disorders are suggested to be caused by the co-varying fluctuations of affective symptoms. In line with this, we found significantly less severe negative symptoms in euthymic than depressed participants. Nevertheless, more than a quarter of the euthymic individuals had at least one mild (or more severe) negative symptom, and 5.3% had one moderate negative symptom, attesting to some degree of persistence beyond depressed states. Given that many of the participants in the current study had lived with the diagnosis for several years, factors such as social deprivation may also contribute to sustain negative symptoms beyond mood episodes.

In contrast to previous findings of an association between cannabis use and diminished expression in SCZ (41), we found no significant associations in BD. The lack of such a relationship in BD could strengthen the hypothesis that the diagnostic groups considered on the more “severe end” of the psychosis spectrum, such as schizophrenia, are more vulnerable to cannabis exposure (76). An extension to this line of reasoning could suggest that cannabis use itself is not a sufficient cause of diminished expression, and that the previously observed association between cannabis use and more severe diminished expression represents cannabis’ effect on central pathophysiological mechanisms of SCZ and primary negative symptoms. Average recent alcohol use had a weak inverse correlation to both negative symptom dimensions in the bivariate analyses, but did not contribute independently to the final regression models. In line with our previous study, neither alcohol- nor nicotine use showed any independent association with negative symptoms (41).

The main strength of this study is the relatively high number of participants, the thorough diagnostic and psychopathologic assessment of the participants, and the inclusion of a range of potential correlates of negative symptoms. Limitations include the cross-sectional design, limiting the ability to make causal inferences between potential sources of negative symptoms and negative symptom severity. The PANSS is usually considered inferior to newer scales, such as the BNSS. One important limitation of the PANSS is its lack of assessing subjective experience. However, compared to the validation study by Strauss et al. using BNSS (40), our results attest to the validity of discriminating the two negative symptom dimensions with PANSS. Further, using the frequency of cannabis use and/or the presence of CUD in the analyses does not directly represent the type and amount of different cannabinoids present in the ingested substances.


4.1. Concluding remarks

Our findings regarding the presence and structure of negative symptoms in participants with BD generally verify previous researchers’ suggestions of negative symptoms as a transdiagnostic phenomenon (10, 12, 77). This is in line with previous investigations of negative symptoms outside of SCZ (12, 40, 72). Diminished expression was associated with a history of psychotic episodes and a diagnosis of BD-I, which may infer closer connections to psychosis liability. At the same time apathy displayed closer links to depressive symptoms. We found no association between cannabis use and negative symptoms.

Future studies should seek to continue negative symptom research with a dimension- or domain-specific granularity, and search for links to external validators across diagnostic categories.
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