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METHOD

RESULTS

• Of the 4,400 individuals in the cohort, 1,267 (28.8%) had a heavy positive symptoms burden 
and 986 (22.4%) had a heavy negative symptom burden. 

• The mean age of those with a heavy positive and heavy negative burden was 36.3 (SD: 14.7) 
years and 36.4 (SD: 14.7) years, respectively. 

• The most frequently reported positive and negative symptoms are illustrated in Figure 3. 
• The associations between symptom burden and demographic factors and CGI-S scores and 

number of days spent in psychiatric hospital are illustrated in Table 1. 
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We demonstrate that heavy positive or negative symptom burden (derived from EHR data using NLP) are associated with greater severity of illness and increased duration spent in psychiatric 
hospital in people with schizophrenia. The current study indicates that a higher number of negative symptoms at presentation is associated with a higher likelihood of spending more days in a 
psychiatric hospital than positive symptoms. This is in line with previous research which found that negative symptoms were associated with an increased likelihood of hospitalisation and a 
longer duration of hospitalisation. (3) Proactively identifying individuals with heavy positive or negative symptom burden could support the development of more targeted treatments for 
people with schizophrenia. 
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Figure 1. NeuroBlu Database overview
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Figure 2. State specific data source for NeuroBlu

De-identified EHR data were obtained from U.S. 
mental health services that use the MindLinc 
EHR system. The data were analysed in 
NeuroBlu, a secure Trusted Research 
Environment (TRE) that enables data assembly 
and analysis using an R/Python code engine.
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• NeuroBlu (Figure 1 and 2) was used to assemble a cohort of adults with schizophrenia 
(ICD-9: 295*; ICD-10: F20*). (2)

• Natural language processing (NLP) was applied to unstructured electronic health record 
(EHR) data to identify positive and/or negative symptoms.

• The index date was defined as the first recorded clinical event. 
• We analysed the distribution of heavy positive and negative symptom burden (defined 

as 3 or more symptoms) by age, gender, and race. 
• A multiple linear regression analysis was conducted to determine whether heavy 

positive or negative symptom burden was associated with clinical outcomes measured 
using CGI-S score and psychiatric hospitalization within 12 months of the index date. 

Schizophrenia is characterized by the presence of positive and negative symptoms. Positive 
symptoms include paranoia, delusions and hallucinations whereas negative symptoms 
refer to features such as poor motivation, diminished emotional expression, and reduced 
social interaction. (1) Increased symptom burden is thought to be associated with worse 
clinical outcomes. 
Aim: To investigate whether heavy positive and/or negative symptom burden in 
schizophrenia patients is associated with clinical outcomes (Clinical Global Impression -
Severity (CGI-S) at presentation and psychiatric hospitalization within 12 months of the 
index event)

CGI-S Score Hospital Days 

Factor N(%) Β CI 95% p value Β CI 95% p value
No of Positive 
Symptoms

- 0.15 0.13 to 0.18 <0.001 2.74 2.31 to 3.18 <0.001

No of Negative 
Symptoms

- 0.11 0.09 to 0.14 <0.001 3.13 2.69 to 3.57 <0.001

Age - -0.004 -0.006 to -0.001 0.002 0.08 0.04 to 0.13 <0.001
Gender - Ref: Male 2,795 (63.0)

Female 1,643 (37.0) 0.08 0.01 to 0.14 0.023 0.49 -0.82 to 1.81 0.463
Unknown 2 (0.0) 0.76 -0.77 to 2.28 0.330 3.30 -26.07 to 32.67 0.826

Race – Ref: White 1,840 (41.4)

American Indian or 
Alaska Native

18 (0.4) -0.24 -0.75 to 0.27 0.350 1.09 -8.71 to 10.89 0.827

Asian 91 (2.0) -0.12 -0.35 to 0.11 0.314 -0.13 -4.53 to 4.28 0.945
Black or African 
American

1,524 (34.3) -0.22 -0.30 to -0.15 <0.001 -0.06 -1.50 to 1.38 0.938

Native Hawaiian or 
Other Pacific 
Islander

110 (2.5) 0.06 -0.15 to 0.29 0.591 11.29 7.23 to 15.35 <0.001

Other 116 (2.6) 0.10 -0.10 to 0.30 0.333 5.06 1.14 to 0.94 0.011
Unknown 741 (16.7) -0.19 -0.28 to -0.09 <0.001 -0.85 -2.64 to 0.94 0.350
Marital Status -
Ref: Single 

3,025 (68.1)

Death of Spouse 73 (1.6) -0.01 -0.27 to 0.25 0.932 -6.73 -11.70 to -176 0.008

Divorced 317 (7.1) -0.09 -0.22 to 0.04 0.153 -4.87 -7.36 to -2.38 <0.001
Engaged 2 (0.0) 1.30 -0.20 to 2.79 0.090 38.15 9.26 to 67.02 0.010
Married 280 (6.3) -0.13 -0.20 to 0.01 0.059 -5.07 -7.65 to -2.48 <0.001
Separated 84 (1.9) -0.08 -0.32 to 0.15 0.491 -6.29 -10.83 to -1.74 0.007

Together 2 (0.0) -0.66 -2.16 to 0.83 0.386 -9.91 -38.77 to 18.95 0.501

Unknown 657 (14.8) -0.29 -0.38 to -0.20 <0.001 -5.61 -7.39 to -1.83 <0.001
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Figure 3. Most frequently recorded positive and negative reported at the time of diagnosis in patients (n=4,400) with schizophrenia. 
Data is shown as the proportion of the overall cohort (4,400) and a 5% cut off was applied. 

Frequently recorded of positive and negative symptoms of schizophrenia

Table 1. Multiple linear regression of baseline CGI-S scores and number of days spent in  psychiatric hospital of patients with 
schizophrenia (n=4,400). Factors with a significant (p<0.05) association are shown in bold. 


