
 Schizophrenia is characterized by chronic, disabling disturbances in cognitive and 

social functioning.  Its characteristic symptom clusters include positive symptoms 

(e.g., visual hallucinations, delusions), negative symptoms (e.g., social 

withdrawal, anhedonia, poverty of speech), disorganization, problems with mood 

(e.g., anxiety, depression), and neurocognitive impairment (e.g., memory 

difficulties, abstract thinking).

 Although neurocognitive dysfunction and negative symptoms are known to predict 

various functional outcomes in schizophrenia, the links among clinical symptoms 

and various cognitive domains are less clear.

 Of note, those cognitive capacities that are dysfunctional in schizophrenia reflect, 

to a large extent, deficits in processing speed, working memory, and sustained 

attention and concentration (Corcoran, Mercer, & Frith, 1995; Nuechterlein, 1991; 

Docherty, et al., 1996; Silverstein, et al., 1998).

 It was hypothesized that greater symptom burden would disrupt attention and 

concentration in particular, resulting in lower scores on neuropsychological tests.
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BACKGROUND: Neurocognitive impairments are known mediators of social 

functioning and treatment outcome for individuals diagnosed with schizophrenia.  

Likewise, positive and negative symptoms have been linked to social and occupational 

functioning for this population; however, relatively less is known regarding the 

relationships among specific cognitive domains, clinical symptoms, and functional 

outcomes.  The current study examines the relationships among psychiatric symptoms 

(as measured by the Brief Psychiatric Rating Scale; BPRS) and performance on 

commonly used neuropsychological tests.  METHOD: The BPRS, Trail Making Test 

(TMT), Controlled Oral Word Association Test (COWAT), and WAIS-IV Letter Number 

Sequencing (LNS) were administered to 23 outpatients diagnosed with schizophrenia.  

RESULTS: Overall performance fell in the lower end of the average range on TMT A 

(mean t-score=41.98, SD=14.12) and LNS (mean=8.02; SD=3.59). The sample 

demonstrated overall borderline impairment on TMT B (mean t-score=37.62, 

SD=13.62) and FAS (mean t-score=39.81, SD=11.27).  Total BPRS ratings were not 

significantly correlated with performance on FAS, LNS, or TMT B; however, 6 items 

were negatively correlated with performance on Trails A.  CONCLUSIONS: Overall, 

results suggest a link between clinical symptoms and performance on TMT A, providing 

a possible explanation for the low reliability of TMT A for individuals with 

schizophrenia.

 Clinical symptoms may interfere with a variety of processes during assessment, including 

attention and concentration, rapport, and ability to devote full effort to tasks.  Nonetheless, 

neurocognitive deficits are pervasive and present at all levels of illness (i.e., even among 

individuals experiencing relatively fewer symptoms, performance generally falls in the lower end 

of the average range or below, reflecting persistent dysfunction rooted at more molecular levels 

of the biosystem). 

 The reliability of the Trail Making Test is quite low in individuals diagnosed with schizophrenia 

(α=.36 for TMT A; α=.63 for TMT B). Results provide a possible explanation for this variability: 

acute effects of clinical symptoms may contribute to some of the variability in performance noted 

over successive administrations. 

 Hallucinations, to the extent that they interfere with daily functioning, may be predictive of 

decreased neuropsychological test performance.  The mechanisms underlying this potential link 

should be explored in future studies.  Possible explanations include psychological distress, 

disrupted attention and concentration, greater severity of illness, and medication effects, among 

others. 

 Overall, results lend support to the practice of assessing clinical symptoms during 

neuropsychological assessment of individuals with schizophrenia.
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 Individuals diagnosed with schizophrenia (N=23) were recruited from a 

community mental health center. 

 The following measures were administered: The Brief Psychiatric Rating Scale 

(BPRS; 24-item version), Trail Making Test (TMT), Controlled Oral Word 

Association Test (COWAT; FAS), and WAIS-III Letter Number Sequencing 

(LNS).

 The relationships among clinical symptoms and neuropsychological test 

performance were examined using Spearman’s Rank-Order Correlations.
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Table 1. Bivariate correlations
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Spearman's 

rho
TMT A

Correlation 

Coefficient
-.357* -.294* -.335* -.199 -.210 .032 -.329* -.144 -.079 -.103 -.301* -.260 -.294* -.098 -.044 -.241 .052 .223 -.278 -.017 .034 -.013 -.114 .003 .022

Sig. (2-

tailed)
.014 .045 .021 .180 .156 .832 .024 .335 .598 .490 .040 .078 .045 .513 .771 .103 .730 .131 .058 .908 .823 .929 .447 .982 .882

TMT B

Correlation 

Coefficient
-.278 -.129 -.181 -.031 -.145 .092 -.256 -.278 .090 -.152 -.329* -.164 -.174 -.145 -.098 -.205 -.069 -.043 -.226 .087 .014 .143 -.033 -.022 -.147

Sig. (2-

tailed)
.059 .389 .224 .834 .329 .537 .082 .058 .546 .309 .024 .270 .242 .331 .513 .167 .644 .774 .127 .561 .928 .337 .826 .886 .324

COWAT

Correlation 

Coefficient
-.187 .121 -.031 .005 -.100 .070 -.125 -.187 .060 -.213 -.335* -.164 .144 -.078 -.196 -.142 -.055 -.121 -.250 -.056 -.040 .067 -.226 -.019 -.047

Sig. (2-

tailed)
.208 .419 .838 .975 .506 .642 .402 .209 .687 .150 .021 .272 .333 .601 .187 .339 .712 .418 .090 .708 .791 .655 .127 .898 .755

LNS

Correlation 

Coefficient
-.108 .042 -.020 .021 -.021 .283 .177 .005 .028 -.266 -.269 -.020 -.178 .013 -.257 -.359* -.319* -.024 -.149 .111 .114 .090 .018 .137 -.097

Sig. (2-

tailed)
.490 .789 .899 .896 .892 .066 .257 .972 .860 .085 .082 .901 .255 .936 .097 .018 .037 .880 .339 .479 .467 .565 .907 .383 .536

 Overall, performance fell in the lower end of the average range on TMT 

A (mean t-score=41.98, SD=14.12) and LNS (mean scaled score=8.02; 

SD=3.59). The sample demonstrated borderline impairment on TMT B 

(mean t-score=37.62, SD=13.62) and COWAT (FAS; mean t-

score=39.81, SD=11.27).

 BPRS Total was negatively associated with performance on TMT A (ρ=-

.36, p=.01).  

 A marginally significant relationship was found between BRPS Total 

and TMT B (ρ=-.28, p =.06); however, no link was found between 

BPRS Total and performance on COWAT or LNS.

 6 items of the BPRS were negatively associated with performance TMT 

A: items 1 (Somatic Concern), 2 (Anxiety), 6 (Hostility), 10 

(Hallucinations), 12 (Bizarre Behavior), and 18 (Motor Retardation).

 BPRS item 10 (Hallucinations) was associated with performance on 3 of 

the 4 administered neuropsychological tests: TMT A (ρ=-.30, p=.04), 

TMT B (ρ=-.33, p=.02), and COWAT (ρ=-.34, p=.02)
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