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Objectives: To investigate the differences in psychotic symptoms and cognitive function in schizophrenics with and without depression and to compare gender differences in the correlation between depressive symptoms and clinical characteristics in those patients.

Methods: A total of 190 schizophrenia patients and 200 healthy controls were recruited in the study. We used the Positive and Negative Symptom Scale (PANSS), the Calgary Depression Scale for Schizophrenia (CDSS) and the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) to evaluate the psychiatric symptoms, depressive symptoms and cognitive function, respectively. Patients with CDSS score ≥7 were divided into depression group, and CDSS < 7 was viewed as without depression.

Results: Patients with schizophrenia had lower total scores of RBANS and five subscale (immediate memory, visual span, verbal function, attention, and delayed memory) scores compared to healthy controls. In the case group, patients who concomitant with depression had higher PANSS scores (Ps < 0.001) and lower RBANS (Ps < 0.05) scores than those without depression. After gender stratification, PANSS total scores and subscale scores were significantly different between schizophrenics with and without depressive symptoms in both male and female groups (Ps < 0.001). For cognitive function, there were significant differences in RBANS total score and subscale scores except attention between female patients with and without schizophrenia but not in male schizophrenia patients. Furthermore, the correlation analysis showed that the total CDSS score was positively correlated with PANSS score (P < 0.001) and RBANS score in male and female groups (male: P = 0.010, female: P = 0.001).

Conclusion: Our findings provided evidence supporting the gender differences in psychiatric symptoms and cognitive function between schizophrenia patients with and without depressive symptoms.
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INTRODUCTION

Depression is a common symptom in schizophrenia and can occur in any phase. It is one of the most frequent prodromal symptoms and may proceed before the onset of psychotic symptoms (1). Throughout the course of schizophrenia, depression predominates in the acute phase, with a prevalence frequency of 80% (2). When depressive symptoms are emerged without concomitant psychotic symptoms several months after an acute psychotic episode, it is termed as post-psychotic depression (3, 4). Although the occurrence of affective components has long been thought to predict a good prognosis in schizophrenia (5), ample evidence supports that the presence of depression in schizophrenia is associated with worse outcomes, a poorer occupational functioning, a greater risk of relapse, a higher frequency of rehospitalization, and an increased risk of suicide (2, 6, 7).

Evidence shows that the prevalence rates of depression in schizophrenia varies from 30 to 70% (8–10). The wide range difference in prevalence estimates could be attributed to cohort status, illness status (acute or chronic), and definition of depression. From a longitudinal point of view, the vast majority (up to 80%) of patients suffered at least one depressive episode in the early phase, and at least 30% of patients exhibited a major depressive episode in their lifetime (11, 12).

Additionally, the different assessment tools used in previous investigations is one of the most important factors contributing to the prevalence difference. As we know, the most commonly used scales to assess depressive symptoms are the Montgomery-Asberg Depression Rating Scale (MADRS) and the Hamilton Depression Rating Scale (HDRS) (13, 14), but these two scales are not suitable for schizophrenia patients owing to some semiology overlaps between negative symptoms and depression in schizophrenia. Hence, more tools are being developed. The Calgary Depression Scale for Schizophrenia (CDSS) is regarded as the best evaluation tool for depression in Chinese patients with schizophrenia which has the advantage of avoiding disturbance of negative symptoms and drug-induced extrapyramidal side effects. Our recent study used this tool and found that the rate of depressive symptoms in schizophrenia patients was 43.68%, which was similar in most previous studies used the same tool (15–17).

Moreover, the differences in gender ratio of schizophrenia patients included in previous studies may also account for the different rate of depressive symptoms. Substantial evidence has shown that many characteristics of schizophrenia are gender-specific, such as lifetime prevalence (18, 19), age of onset (20, 21), and comorbidities (22, 23). Numerous previous studies have found that schizophrenia patients with different gender also have different cognitive impairment characteristics (24, 25). Male schizophrenia patients tend to develop worse cognition than females on many domains, like reasoning, processing speed, visual learning, immediate memory and delayed memory. However, few reports focused on the gender differences of the comorbidity of depression in schizophrenia. Given that depressive symptoms are widespread in schizophrenia, it is necessary to take them into account when analyzing the clinical characteristics and cognitive function. We hypothesized that depressive symptoms may affect clinical characteristics and cognition in schizophrenia and with a gender specific. Therefore, we conducted this study was: (1) to investigate whether there were differences in psychotic symptoms and cognitive function of schizophrenics with and without depression; (2) to compare gender differences in the correlation between depressive symptoms and clinical characteristics.



METHODS


Participants

Patients were recruited from the Shanghai Mental Health Center, and the inclusion criteria has already been published in the previous study (15, 26). In brief, patients were included if they met the following criteria: (1) diagnosis of schizophrenia according to Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV); (2) between 18 and 50 years old; (3) at least junior high school diploma; (4) no typical antipsychotics, mood stabilizer, and antidepressant was used within one month. The exclusion criteria were as follows: (1) organic mental disorders; (2) with comorbid substance abuse/dependence; (3) severe physical or neurological illnesses; (4) pregnant or breastfeeding. At the same time, 200 age and gender-matched healthy subjects were recruited as controls. All procedures had strictly been in accord with the Declaration of Helsinki and other relevant national and international regulations. We also obtained the written informed consent prior to any procedures related to this study being performed.



Clinical Evaluation

We used the positive and negative symptom scale (PANSS) and Calgary Depression Scale for Schizophrenia (CDSS) to evaluate the psychiatric symptoms and depressive symptoms, respectively. There are nine structural items in the CDSS: depression, hopelessness, self-deprecation, guilty ideas of reference, pathologic guilt, morning depression, early awakening, suicide, and observed depressive symptoms (27). All items are scored on a scale of 0 ~ 3, and the cores were positively correlated with symptom severity. Patients were viewed as suffering notable depression by the total CDSS score of ≥7 (15, 28, 29). The RBANS includes five domains of neurocognition: immediate memory, visuospatial/constructional, attention, language, and delayed memory, which was used to evaluate the cognition function.



Data Analysis

Statistical analysis in our study was run by SPSS 26.0. The independent-samples T-test was used to compare continuous variables between groups, and the chi-square test was used for categories data. Correlation analysis was used to explore the correlation between depressive symptoms and clinical features in patients with schizophrenia, and gender stratification was conducted. Age, body mass index (BMI), education level, age of onset, and total course of disease were potentially controlled as covariates. All statistical tests were conducted on two sides, and the significance level was P < 0.05.




RESULTS


Comparisons Between Case and Control Groups

A total of 190 schizophrenia patients and 200 healthy controls were included in this study. There were no significant differences in age, sex, and education between the two groups (Ps > 0.05). Schizophrenia patients showed higher BMI than the control group (P = 0.002). Most of the patients included suffered an antipsychotics-treated history; accordingly, the higher BMI could be partly due to weight gain induced by antipsychotics. The cognitive function between the two groups was statistically different (Ps < 0.001). Schizophrenia patients got lower total RBANS scores and five subscale scores, including immediate memory, visuospatial/constructional, attention, language, and delayed memory. Table 1 shows the main sociodemographic and clinical characteristics between schizophrenia patients and the control group.


Table 1. The demographics and RBANS scores of the case and control groups.

[image: Table 1]



Comparisons of Clinical Features Between Schizophrenia Patients With and Without Depression

Among 190 patients, 80 (42.1%) were determined to have depressive symptoms (CDSS score ≥ 7), 39 were male patients and 41 were female patients; 110 (57.9%) were viewed as no depressive symptoms (CDSS score < 7), 50 were male patients and 60 were female patients. There were no significances between the two groups in age, sex, BMI, years of education, age of onset, and total course of the illness (Ps > 0.05).

We compared the total PANSS score and three subscale scores (positive score, negative score, and general psychopathology score), patients with depressive symptoms got higher total score and subgroup scores than patients who had no depressive symptoms (Ps < 0.001). Cognitive measurements demonstrated that patients with depressive symptoms got lower scores than patients without depressive symptoms in total score and five subscale scores (Ps < 0.05), as shown in Table 2.


Table 2. Comparisons between schizophrenia patients with and without depression.
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Gender Differences in Schizophrenia Clinical Features Between Patients With or Without Depressive Symptoms

In the male group, patients with and without depression showed no differences in age, years of education, BMI, the total course of illness, family history, and drug-treated history (Ps > 0.05). Female patients showed no differences in the above information between the two groups (Ps > 0.05) except the total illness course; patients with depression suffered a more extended period of illness than those without depression (P = 0.015) (Table 3).


Table 3. Gender differences in schizophrenia clinical features between patient with and without depressive symptoms.
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In the psychological symptoms, female patients with depression showed more severe signs than patients without depression. They got significantly higher PANSS total score and all three subscale scores (Ps < 0.001). In the male group, depressive patients also showed higher PANSS total scores and subscale scores, the slight difference was that there was no statistically significant difference in positive symptom score (P = 0.097). Cognition measurements demonstrated more gender differences. Patients with depression got lower RBANS total scores than patients without depression in both groups. However, statistical significance was found only in the female group (P = 0.001), but not in males (P = 0.079). Female patients with depression got lower scores in all five dimensions; the difference was statistically significant in all dimensions except attention (P = 0.107). However, this trend was slight in male patients. Although patients with depression got lower scores on all five dimensions, there was no significant difference in anyone subscale (Ps > 0.05).



The Gender Differences in the Correlation Between Depressive Symptoms and Clinical Features in Patients With Schizophrenia

Correlation analysis was used to explore the correlation between depressive symptoms and clinical characteristics (psychotic symptoms, cognitive function) in male and female schizophrenia patients, respectively. CDSS total score was viewed as a dependent variable, PANSS total score or RBANS total score as independent variable, and age, BMI, years of education, total course of the disease, and age of onset as covariates. Coefficient of correlation was shown in Table 4. The results showed a significant positive correlation between the depressive symptoms and psychotic symptoms (PANSS total score, male: r = 0.676, P < 0.001; female: r = 0.798, P < 0.001), cognitive function (RBANS total score, male: r = −0.208, P = 0.010; female: r = −0.327, P = 0.001) in both male and female patients. The female group showed a much stronger correlation in cognitive function, CDSS score had a statistically significant correlation with all RBANS subscales. The CDSS score had a statistically significant correlation with PANSS subscales in male patients, but the correlations with RBANS subscales were weak.


Table 4. Gender differences of correlations between CDSS total score and clinical variables in schizophrenia patients.
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DISCUSSION

It has been more than 100 years since Kraepelin used significant affective symptoms as one criterion for distinguishing manic-depressive illness from dementia praecox (30, 31). In recent decades, the Kraepelinian dichotomy has been increasingly challenged because emerging evidence revealed the overlap between psychosis and mood syndromes. Actually, depression is considered part of the core symptomatology of schizophrenia and is added as one dimension in the diagnosis of schizophrenia spectrum disorder (32). Our study found significant differences in clinical characteristics, including PANSS scores and RBANS scores, between schizophrenics with and without depressive symptoms. We also found that total CDSS score was strongly correlated with PANSS and RBANS scores.

Numerous studies have shown that depressive symptoms are associated with general psychopathology, positive symptoms, negative symptoms. Our study revealed that schizophrenia patients with depressive symptoms showed severer psychotic symptoms than those without depression, which was consistent with some previous findings (29, 33, 34). A large body of studies has specifically explored the correlation between depressive symptoms and psychiatric symptoms. Some studies suggested a clear correlation between depression and positive symptoms (29, 34). The results demonstrated that the increased depressive symptoms were generally linked to terrible positive symptoms (30). Compared with patients who co-morbidity of low depression, those co-morbidity of high depression exhibited significantly worse positive symptoms but not negative symptoms (35). However, some other researchers believed that depressive symptoms were secondary to negative symptoms (36). Evidence showed that CDSS scores were correlated most with negative symptom scores on the PANSS scale (20). Studies have shown that the alleviation of depressed mood may lead to reduced negative symptoms (37). Both negative and depressive symptoms are common symptoms in schizophrenia. How to distinguish them has always been the focus of attention. A recent systematic review focused on the phenomenological co-occurrence of negative symptoms and depression in schizophrenia, it proposed that pessimism, suicidal ideation, and low mood were specifically characteristic of depression, while alogia and blunted affect may be more specifically related to negative symptoms. Amotivation, anergia, anhedonia, avolition and emotional blunting occurred in both the negative and depressive domains (38).

Previous studies have reported extensive cognitive impairment in patients with schizophrenia and depression (39, 40). In this study, we found that patients with schizophrenia showed cognitive impairment in different dimensions. After gender stratification, a notable trend emerged in the female group that patients with depression got lower RBANS total score and subscale scores than those without depressive symptoms, namely patients with depression suffered severer cognitive impairment. Although male patients with depression also obtained lower scores in total RBANS and five subscales than patients without depression, the differences were not statistically significant. Cognitive impairment is the main predictor of prognosis and is closely correlated with poor social and occupational outcomes in schizophrenia. Studies have shown that people with schizophrenia exhibit progressive degenerative cognitive impairment. Accordingly, effective treatments are necessary to retard the progression of cognitive decline and prevent it from worsening.

Antipsychotics have long been considered the cornerstone of the treatment of schizophrenia. Monotherapy is recommended and its effectiveness is supported by solid evidence (41). Unfortunately, a single antipsychotic often leads to unsatisfactory effectiveness when multiple symptoms are occurred in an individual (42). Switching to or adding other antipsychotics is an alternative strategy, but little high-quality evidence is available for the effectiveness of these approaches (43, 44). From a point of reducing clinical symptoms, antidepressants are allowed to patients who do not respond to antipsychotic treatment. Results from a large cohort study showed that patients who initiating used an adjunctive antidepressant showed a reduced risk of emergency department visits and psychiatric hospitalization compared with switching to a new antipsychotic (43). Adjunctive antidepressant with medium- or high-dose antipsychotic lead to a lower risk of suicide and reduce overall mortality by 15~40% (45). However, a recent systematical analysis showed no statistically significant improvement in depression score with the combination of antidepressants (46). And another significant systematical study showed that primary outcomes (depressive and negative symptoms) indicated minor beneficial effects of adjunctive antidepressants (47). Experts recommend that antidepressants should be considered in patients whose depressive symptoms have not been improved in sufficient quantities and durations of new antipsychotics (48).

There are several limitations that should be noted. Firstly, our study is a cross-sectional study and no follow-up. Secondly, there is only a small sample size after gender stratification, which increases the occasional results, so the conclusion should be interpreted with caution. Finally, most patients included in the study were previously treated with antipsychotics and the use of antipsychotics may bias the results. Future longitudinal studies with large samples are needed to explore the gender differences of depressive symptoms in schizophrenia.

In conclusion, our results demonstrate that schizophrenia patients with depression show more severe psychotic symptoms and cognitive function than those without depression. The difference remains significant in female patients after gender stratification. Male patients only show differences in psychotic symptoms, but not in cognitive function. Total CDSS scores are significantly associated with PANSS and RBANS scores in both male and female patients.
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