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Abstract  Paranoid schizophrenia is commonly accompanied by negative symptoms and cognitive impairment, which 

significantly limit social functioning. Environmental stress factors may intensify these disturbances. Objective. To evaluate 

negative symptoms and cognitive deficits in patients with paranoid schizophrenia living in the Aral Sea region and determine 

the association between them. Materials and methods. The study included 226 patients aged 28 – 45 years from Khorezm, 

Karakalpakstan, and Tashkent. Negative symptoms were measured using CAINS and cognitive performance using BACS at 

three 30 – day intervals. Results. Patients in Khorezm and Karakalpakstan showed a significant increase in negative 

symptoms and a decline in cognitive function (p<0.01), while values in Tashkent remained stable. A strong negative 

correlation was found between CAINS and BACS scores in the total sample (r≈–0.70, p<0.001). Conclusion. Progressive 

negative and cognitive disturbances in the Aral Sea region require early and targeted rehabilitation strategies.  

Keywords  Paranoid schizophrenia, Negative symptoms, Cognitive deficit, CAINS, BACS 

 

1. Introduction 

Paranoid schizophrenia is a long – standing psychiatric 

disorder in which alterations in emotional expression, 

motivational capacity, and interpersonal functioning gradually 

develop, eventually causing patients to limit their social 

communication to a small and restricted circle [1,2]. 

According to a number of clinical and psychological studies, 

individuals with schizophrenia frequently experience impaired 

self – awareness and an increased tendency toward self – 

stigmatization, which is accompanied by chronic feelings of 

guilt, shame, and reduced self – worth [3-6]. The persistence 

of such internalized negative experiences leads to avoidance 

of social interaction and further narrows opportunities for 

functional integration into society. 

As the illness progresses, deep disruptions occur within 

the patient’s motivational systems, hierarchy of needs, and 

meaning – formation processes. These pathological changes 

negatively affect adaptive behavior and significantly complicate 

psychosocial adjustment [7]. Epidemiological research shows 

that the major negative symptoms of schizophrenia – such  

as avolition, anhedonia, alogia, asociality, and diminished 

emotional expressivity – are observed in roughly one – fifth 

to one – third of patients, and both primary and secondary  
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deficit syndromes worsen long – term outcomes while 

imposing a notable socioeconomic burden on families and 

healthcare services [8-10]. Furthermore, remission phases 

characterized by persistent negative symptoms are reported 

to occur more often than those dominated by positive 

symptoms, highlighting the decisive role of negative features 

in predicting rehabilitation potential and long – term 

functioning [11-13]. 

Cognitive impairment represents the second key 

dimension of schizophrenia. Deficiencies in attention, verbal 

fluency, working memory, processing speed, and executive 

functioning make a substantial contribution to disability, 

social dysfunction, and reduced treatment efficacy [14-17]. 

Importantly, these cognitive problems often persist even 

during periods of relative clinical stability and remain one of 

the strongest predictors of functional prognosis. 

Another important component of the disorder is the 

distortion of psychological defense mechanisms – automatic 

processes that normally help preserve emotional equilibrium. 

In schizophrenia, these mechanisms frequently become rigid, 

maladaptive, and poorly integrated, resulting in inaccurate 

interpretations of internal experiences and external events, 

which further complicate coping behavior and stress regulation 

[18]. Environmental factors also play a considerable role: 

long – term ecological deterioration in the Aral Sea region, 

including chronic environmental stressors and socioeconomic 

instability, is known to intensify psychological strain and 

may exacerbate the course of psychiatric disorders [19]. 
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Understanding how ecological adversity, negative symptom 

progression, and cognitive dysfunction interact in vulnerable 

populations remains an essential scientific and clinical task. 

Such knowledge provides deeper insight into disease 

mechanisms and offers practical guidance for improving 

diagnosis, monitoring, and rehabilitation strategies. 

The aim of the present study was therefore to examine the 

clinical characteristics and interaction between negative 

symptoms and cognitive deficits in individuals diagnosed 

with paranoid schizophrenia living in the Aral Sea region. 

2. Material and Methods 

The study involved 226 patients diagnosed with paranoid 

schizophrenia (PSh) who were treated in Khorezm Region, 

the Republic of Karakalpakstan, and the city of Tashkent. 

The cohort consisted of patients aged 28 to 45 years, with a 

mean age of 36.5 ± 8.5 years. Among the respondents, 51.7% 

(n=117) were men and 48.3% (n = 109) were women. The 

clinical diagnosis of paranoid schizophrenia in patients was 

established by the attending psychiatrist in the psychiatric 

ward according to clinical protocols (ICD-10 and DSM-5 

criteria). To exclude chronic somatic pathology, in addition 

to the psychiatric examination, patients were also evaluated 

by a neurologist and a cardiologist. 

All patients were examined in three comparative groups: 

Group I – 124 patients diagnosed with paranoid 

schizophrenia (PSh) from the Khorezm Region; 

Group II – patients with PSh from the Republic of 

Karakalpakstan (n = 109); 

Group III (comparative group) – patients with PSh from 

the city of Tashkent (n = 51). 

For the purpose of psychodiagnostic evaluation, a set of 

standardized psychological assessment tools was utilized to 

obtain an objective picture of the progression of negative 

symptoms and cognitive disturbances identified during the 

clinical interview. In this context, the Clinical Assessment 

Interview for Negative Symptoms (CAINS), a specialized 

instrument developed to measure various domains of negative 

symptomatology [20,21], as well as the Brief Assessment of 

Cognition in Schizophrenia (BACS), a widely recognized 

tool for evaluating overall cognitive performance [22], were 

administered. The psychodiagnostic procedures were carried 

out in a dynamic format, meaning that each patient underwent 

repeated assessments three times at 30-day intervals. 

3. Results 

Throughout the research, several notable findings were 

recorded. The evaluation of negative symptom progression 

in patients with paranoid schizophrenia residing in the Aral 

Sea region was performed using the CAINS scale (Table 1) 

[20], and the analysis revealed the following outcomes. 

According to the results of the three-stage assessment 

using the CAINS scale, in the Khorezm region (n = 124),  

the indicators of motivation, emotional expression, and the 

total CAINS score showed a significant increase at each 

subsequent examination, and these changes were found to be 

statistically significant (χ² = 220.912, p < 0.001, Kendall W = 

0.891). Similarly, in the second comparative group (n = 109), 

a consistent increase was observed across all indicators, and 

these changes were also statistically significant (χ² = 189.395, 

p < 0.001, Kendall W = 0.869). 

However, in the third comparative group (n = 51), 

although the mean values increased slightly, the χ² test 

results (χ² = 64.605, p = 9.36e-15, Kendall W = 0.633) 

indicated that these changes were not statistically significant. 

Overall, a significant increase in CAINS scores was observed 

in the first and second comparative groups, while a trend 

toward stability was noted in the third group. 

It can thus be concluded that patients with paranoid 

schizophrenia in the Khorezm Region and the Republic of 

Karakalpakstan exhibit a statistically significant tendency 

toward an intensification of negative symptoms. 

Table 1.  CAINS scale in 3 reviews on average points and standard deviation 

Groups\ 

indicators 

MAP indicator EXP indicator Overall CAINS score 

Primary 

examination 

Secondary 

examination 

Tertiary 

examination 

Primary 

examination 

Secondary 

examination 

Tertiary 

examination 

Primary 

examination 

Secondary 

examination 

Tertiary 

examination 

I 

Comparison 

group 

(n=124) 

22.5 

(±3.6) 

25.8 

(±3.4) 

28.4 

(±3, 2)* 

10.2 

(±2.5) 

11.7 

(±2.3) 

12.9 

(± 2)* 

32.7 

(±4.3) 

37.5 

(±4.2) 

41.2 

(±3, 7)* 

II 

Comparison 

group 

(n=109) 

27.1 

(±2.6) 

30 

(±2.3) 

32.2 

(±1, 9)** 

11.8 

(±1.7) 

13.3 

(±1.5) 

14.4 

(±1, 2)** 

38.9 

(±3.1) 

43.3 

(±2.6) 

46.6 

(±2, 3)** 

III 

Comparison 

group 

(n=51) 

17.8 

(±2.7) 

19 

(±2.8) 

20.1 

(±3, 2)*** 

7.8 

(±1.7) 

8.3 

(±1.9) 

9 

(± 2)** 

25.5 

(±2.8) 

27.3 

(±3.3) 

29.1 

(±3, 6)*** 

* χ² =220.912, df=2, p=1.071e – 48, Kendall's W=0.891. 1, 2 and 3 examinations in the middle statistic in terms of significant changes there is. 

** χ² =189.395, df=2, p=7.47e – 42, Kendall's W=0.869. 1, 2 and 3 examinations in the middle statistic in terms of significant changes there is. 

*** χ² =64.605, df=2, p=9.36e – 15, Kendall's W=0.633. 1, 2 and 3 examinations in the middle statistic in terms of significant changes there is it's not. 
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A thorough analysis of the developmental dynamics of 

cognitive impairments in paranoid schizophrenia is critically 

important for determining the prognosis of the disorder. 

Cognitive deficits restrict the patient’s social functioning, 

slow the rehabilitation process, and do not fully recover even 

during remission. For these reasons, they are regarded as one 

of the principal factors determining a patient’s quality of life 

and social adaptation. 

At the next stage of the study, the Brief Assessment     

of Cognition in Schizophrenia (BACS) questionnaire was 

used to determine the level and characteristics of cognitive 

impairments in patients with paranoid schizophrenia (Table 2). 

Table 2.  Cognitive BACS violations intergroup comparison analysis 

Group 1 exams 2 exams 3 exams 

I Comparison 

group (n=124) 
27.00 ± 3.53 25.70 ± 3.60 24.47 ±3.67 * 

II Comparison 

group (n=109) 
16.68 ± 3.82 14.55 ± 3.71 12.60 ±3.65 ** 

III Comparison 

group (n=51) 
37.49 ± 2.92 36.72 ± 2.98 36.15 ±3.05 *** 

*(p=0.0031), **(p<0.001) – significant, ***(p= 0.313) – significant it's not 

According to the intergroup comparative analysis of 

cognitive impairments based on the BACS scale, in patients 

with paranoid schizophrenia from the Khorezm Region (n = 

124), the scores decreased from 27.00 ± 3.53 to 24.47 ± 3.67, 

and this change was found to be statistically significant 

(p=0.0031). In the second comparative group (n = 109), 

cognitive indicators also declined from 16.68 ± 3.82 to 

12.60±3.65, showing a high level of statistical significance 

(p< 0.001). In contrast, in the third comparative group (n = 51), 

the scores slightly decreased from 37.49 ± 2.92 to 36.15 ± 

3.05, but these changes were not statistically significant (p = 

0.313). Overall, a pronounced decline in cognitive functions 

was observed in patients with paranoid schizophrenia from 

the Khorezm Region and the Republic of Karakalpakstan, 

compared to those from Tashkent city. 

In clinical practice, negative symptoms and cognitive 

deficits are considered the main factors determining a 

patient’s social adaptation and quality of life. Statistically 

confirming their interrelation makes it possible to identify 

the direct association between the severity of the illness and 

the slow progression of the rehabilitation process (Figure 1). 

When all the data were analyzed, a strong negative 

correlation was found (r ≈ –0.70). This indicates that higher 

BACS scores correspond to lower CAINS scores – that is, as 

cognitive functions improve, negative symptoms decrease. 

Since the p – value is very small (p ≪ 0.05), the result is 

considered to be highly statistically significant. 

In Tashkent and Karakalpakstan, the internal correlation is 

almost absent (|r| < 0.1). In Khorezm, a weak but statistically 

significant correlation is observed (r ≈ 0.24). However, in  

the overall sample, a strong negative correlation is found   

(r ≈ –0.70). This phenomenon can be explained by the 

“Simpson’s paradox”, where a strong overall association 

arises mainly due to sharp differences between regions rather 

than consistent within – group relationships. 

These sharp interregional differences produce a strong 

overall negative correlation in the combined sample; 

however, within each region, the variables act independently, 

resulting in non – significant internal correlations. 

 

Figure 1.  Comparison of BACS and CAINS indicators regions according 

to correlation analysis 

4. Discussion 

The findings of the present study conducted in the Aral 

Sea region demonstrate that, among individuals diagnosed 

with paranoid schizophrenia, negative symptom severity   

– measured through the CAINS scale – and cognitive 

performance – assessed via the BACS instrument – are 

functionally interconnected. Moreover, the magnitude    

and direction of these changes differed markedly across   

the examined geographical areas, reflecting the influence   

of environmental and regional factors on the clinical 

manifestation of the disorder. 

Analysis of CAINS scores revealed that patients residing 

in both the Khorezm Region and the Republic of 

Karakalpakstan exhibited a steady and statistically significant 

increase in all domains of negative symptomatology, 

including motivational deficits, emotional expressivity, and 

overall total scores (p < 0.001). This upward trajectory aligns 

with existing research suggesting that chronic environmental 

stressors and ecological instability may aggravate deficit- 

related psychopathology and intensify negative emotional 

–motivational states [23]. 

In contrast, evaluation of cognitive performance using the 

BACS scale indicated a progressive decline in cognitive 

functioning in the same two regions. Scores significantly 

decreased across repeated assessments (p < 0.01), implying 

an intensification of cognitive impairment over time. Meanwhile, 

in the Tashkent group, changes in BACS indicators were 

minimal and did not reach statistical significance, which  

may reflect comparatively more favorable ecological and 

psychosocial living conditions – consistent with patterns 
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described in other populations exposed to less environmental 

adversity [24]. 

Correlation analysis across all regions further revealed a 

pronounced inverse association between CAINS and BACS 

scores in the combined sample (r = – 0.696; p ≪ 0.001).  

This relationship indicates that improvements in cognitive 

functioning correspond with a reduction in negative 

symptom severity. However, when each region was analyzed 

independently, the correlations were weak or non-significant. 

This discrepancy can be understood through the lens of 

Simpson’s paradox, whereby a strong overall association 

arises due to substantial intergroup differences rather than 

uniform within-group trends. Thus, while regional variability 

drives the aggregate relationship, the internal dynamics within 

each region reflect distinct and largely independent processes 

influencing cognitive and negative symptom domains. 

5. Conclusions 

Overall, the study results indicate that in the Aral Sea 

region, patients with paranoid schizophrenia experience a 

simultaneous deepening of negative symptoms and cognitive 

deficits. This progression leads to social dysfunction,      

a slowdown in the rehabilitation process, and a decline in 

quality of life. Therefore, a comprehensive assessment of 

cognitive and negative impairments, along with the early 

implementation of rehabilitative interventions, is of great 

importance for improving the prognosis of the disorder. 
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