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A BSTRACT

Objective: Obsessive-compulsive symptoms (OCS) frequently occur in psychotic disorders. Cross-

sectional associations between OCS and cognitive impairment have led to different causal explanations. 

Whereas one assumes that higher cognitive impairment reflects a risk factor for psychotic patients to 

develop OCS, another suggests that deficits reflect a consequence of OCS. This study investigated the 

longitudinal interrelation between OCS and cognitive functioning.

Method: Baseline and follow-up data from 622 patients and 670 un-affected siblings from the ‘Genetic 

Risk and Outcome in Psychosis’ study were analysed. Participants were allocated to groups according to 

presence or absence of OCS at assessments and compared on several cognitive domains. 

Results: Cross-sectional comparisons revealed no group-differences in cognitive performance. 

Longitudinal analyses comparing the groups with changes in OCS revealed one significant group effect 

with more problems in set-shifting abilities in patient who reported OCS development at follow-up. 

Significant time- and interaction-effects were mainly due to improvement in immediate verbal recall 

and digit-symbol coding in patients and siblings who reported remission of OCS. 

Conclusion: Although insight into causality needs further exploration, our results do not confirm the 

hypothesis of pre-existing cognitive risk constellations. Findings suggest that remission of comorbid OCS 

results in improved immediate verbal recall and processing speed.  

Keywords: schizophrenia, psychosis, obsessive-compulsive, cognition, comorbidity
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Significant Outcomes. 
• Cross-sectional group-comparisons do not support the hypothesize of pre-existing cognitive 

risk constellations for the development of OCS in psychotic disorders.

• Absence and remission of co-occurring OCS is associated with significant improvement in 

specific cognitive domains. 

• The role of specific aspects of cognitive flexibility in the development and maintenance of 

co-occurring OCS needs further exploration

Limitations 
• This study is restricted by large time interval between assessments. Conclusions on the 

time course and causal interrelations between OCS and cognitive functioning need further 

prospective investigations with frequent assessments. 

• Possible interrelations between OCS, psychotic positive and negative symptoms have to be 

investigated.

• Mean OCS severity in our groups was mild to moderate, this might explain inconsistencies 

with studies, which reported higher symptom severity. 
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I NTRODUCTION

Over the last years, the high co-occurrence of obsessive-compulsive symptoms (OCS) in patients with 

schizophrenia received increased attention. While epidemiological studies report that about 12% of 

schizophrenia patients also fulfill the criteria for obsessive compulsive disorder, almost 30% were found 

to present comorbid OCS (1, 2). Studies investigating the clinical impact of this comorbidity found 

more severe global, positive, and negative symptoms (3), heightened levels of anxiety and depression 

(4, 5), higher subjective burden of disease, poorer social and vocational function (6, 7) and greater 

service utilization (8) in patients with comorbid OCS. These additional impairments may contribute to 

a poor overall prognosis. However, a large heterogeneity within the investigated samples resulted in 

inconsistent findings (9, 10). 

Several studies investigated the association between comorbid OCS in patients with psychosis and 

cognitive impairment. While some studies found OCS to be linked to cognitive deficits (11-17) others 

found no evidence for cognitive differences between schizophrenia patients with or without co-

occurring OCS (18-21). Some studies even reported better performance of the comorbid group within 

patients with schizophrenia (22, 23) or in the at risk mental state of psychosis (24). The inconsistency 

of results may partly be explained by the cross-sectional nature of most studies. To the best of our 

knowledge only two studies prospectively assessed neurocognitive functioning in comorbid samples 

over time. Lysaker et al. analysed executive functioning over 6 month and reported that deficits in the 

inhibition domain of executive function were linked with greater self-report of OCS at both assessments 

(25). Another study found schizophrenia patients with comorbid OCS to show higher impairment over a 

12-month assessment period especially in tests measuring cognitive flexibility, visuo-spatial perception 

and memory, and immediate verbal recall (17).

These associations between comorbid OCS in schizophrenia and cognitive impairment raised the 

question of causality. 

Regarding the neurobiological model of obsessive-compulsive disorder (OCD), several studies have 

linked cognitive impairment especially in inhibitory processes and inflexibility to functional abnormalities 

in orbitofrontal cortex, anterior cingulate cortex, and caudate nucleus, frequently reported in OCD (26, 

27). As a result deficits in executive functioning have been proposed to underlie many of the symptoms 

in primary OCD (28, 29). A recent imaging study indicates that similar mechanisms might also underlie 

antipsychotic-associated OCS in patients with schizophrenia (30). Based on these findings, some 

authors suggested that higher cognitive impairment, especially in executive functioning might reflect 

an underlying endophenotype and risk factor for the development of co-occurring OCS in patients with 

psychotic disorders (31). Following this hypothesis, cognitive impairments should precede the actual 

onset of comorbid OCS. 
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Alternatively, Moritz et al. proposed that cognitive impairment in patients with OCD rather reflects a 

consequence of their symptoms. In their study OCD related checking behaviour significantly resulted in 

secondary test impairment (32). 

Because above mentioned longitudinal studies investigated schizophrenia patients who had already 

developed OCS prior to the start of the study and showed persistence in symptom severity over time, no 

statements could be made on possible pre-existing risk constellations or co-variation between changes 

in cognitive performance and OCS. To increase our understanding of these interrelations longitudinal 

assessments of the association between cognitive performance and comorbid OCS are needed. In 

addition, the investigation of unaffected first-degree relatives provides the valuable approach to 

analyses associations without disease-related confounding factors, such as antipsychotic treatment.

Aims of the Study
The aim of the current study was to investigate the longitudinal interrelation between OCS and cognitive 

functioning in patients and un-affected siblings of the Dutch ‘Genetic Risk and Outcome in Psychosis’ 

(GROUP) study. Following the endophenotype hypothesis, we expected cognitive impairment to 

precede the actual clinical onset of comorbid OCS. Co-variations between OCS and increase or decrease 

of cognitive deficits on the other hand would support the hypothesis proposed by Moritz et al.

M ATERIAL AND METHODS

Study design and participants
Patients and siblings from the multicenter GROUP study (33) were included in our analyses. Participants 

were assessed at baseline and at 3-year follow-up. The procedure of recruitment, informed consent, 

approval by the accredited Medical Ethics Review Committee (METC) and population characteristics 

have been described in detail elsewhere (33). In short, inclusion criteria for patients and siblings were 

(1) age range of 16 to 50 years and (2) good command of the Dutch language. Patients had to meet 

DSM-IV-TR criteria for a non-affective psychotic disorder which was assessed with the Comprehensive 

Assessment of Symptoms and History (CASH; (34)) or the Schedules for Clinical Assessment for 

Neuropsychiatry version 2.1 (SCAN (35)). For the current report we only included participants of whom 

data on OCS and cognitive assessment scores were available for both time-points of assessment. 

Clinical Measures
Sociodemographic data on age, gender, education level, age of onset, duration of illness, and medical 

treatment were collected. Lifetime diagnosis of cannabis abuse and dependence was assessed using 

the Composite International Diagnostic Interview (CIDI). OCS were measured with the Yale-Brown 

Obsessive Compulsive Scale (YBOCS; (36)), which has been validated for the assessment of OCS in 

schizophrenia (37, 38). Compulsions and obsessions are separately rated on five five-point (0-4) scale 
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items (time, handicap, frequency, controllability, discomfort), yielding subtotal scores for compulsions 

and for obsessions (each ranging from 0 to 20). Severity of psychotic symptoms was rated with the 

Positive and Negative Syndrome Scale (PANSS; (39)) in patients. In siblings, the Community Assessment 

of Psychic Experiences (CAPE;(40)) was used to assess the prevalence of subclinical positive, negative, 

and depressive symptoms.

Cognitive Measures
A neuropsychological test-battery with seven cognitive tasks was administered at both assessment 

times. These included the following outcome measures: Verbal learning was assessed using the Word 

Learning Task (WLT; (41)) with outcome parameters of immediate recall (15-word list, 3 learning trials) 

and retention rate after 20 minutes. A parallel test-version was used at follow-up. Different subtests 

of the Wechsler Adult Intelligence Scale-Third Edition (WAIS-III; (42)) were administered to measure 

processing speed in a visual perception and memory task (Digit-Symbol Coding), acquired knowledge 

(Information), working memory (Arithmetic), and visuo-spatial abilities (Block Design). Set shifting 

ability was assessed using the Response Shifting Task (RST), a modified version of the Competing 

Programs Task (43) with accuracy as the outcome parameter. Sustained visual attention and vigilance 

was assessed using the Continuous Performance Task-HQ (CPT-HQ; (44)) again with accuracy as the 

outcome parameter. The last two tests were computer-administered.  

Statistical Analyses
Statistical analyses were performed using the Statistical package for Social Sciences (IBM SPSS version 

20.0, Chicago, IL, US). Socio-demographic and psychopathological characteristics were compared 

between patient- and sibling-groups using analysis of variance (ANOVAs) and χ2-Tests. The association 

between OCS and cognitive functioning was assessed in three ways: by means of group comparisons, 

within-group repeated measure analyses and correlation analyses.

Fixed effect regression models were used for the eight cognitive outcome measures with the different 

OCS-groups as the fixed part of the model and cognitive performance as the dependent variables. 

These models were separately analysed for the two status groups (patients and un-affected siblings) at 

baseline and follow-up. Covariates were added to the model to account for significant between-group 

differences. 

To further investigate changes in cognitive performance over time, repeated measure analysis of 

variances (rmANOVA) and post hoc paired t-tests were performed. Comparisons were separately 

analyzed for the two groups that reported consistent OCS (OCS at both time-points) and the two groups 

that reported changes in OCS between the two assessments. Finally, partial-correlation analyses were 

conducted between OCS severity change-scores and change-scores for the eight cognitive outcome 

measures, accounting for changes in psychosis-related symptoms. Effect sizes were calculated to 

complement statistical significance of between group differences (Cohen’s d) and within group changes 

(Cohen’s dz) and to give an estimation of small (d’ = 0.2), medium (d’ = 0.5), or large (d’ = 0.8) effects.



516483-L-bw-swets516483-L-bw-swets516483-L-bw-swets516483-L-bw-swets
Processed on: 14-2-2018Processed on: 14-2-2018Processed on: 14-2-2018Processed on: 14-2-2018 PDF page: 175PDF page: 175PDF page: 175PDF page: 175

Longitudinal association between cognitive performance and obsessive-compulsive 
symptoms in patients with psychosis and unaffected siblings

175

10

R ESULTS

Sociodemographic characteristics and clinical assessments
We included 622 patients and 670 un-affected siblings in our analyses. The presence of clinical relevant 

OCS was defined based on interpretation guidelines as a YBOCS total score of at least 8, representing 

mild symptom severity (45). Participants were classified into 4 groups according to the presence or 

absence of clinical relevant OCS at the two assessments: OCS.neg.neg: no relevant OCS at either time 

point (patients n=448 , siblings n=628), OCS.pos.pos: OCS at both assessments (patients n=44 , siblings 

n=8), OCS.neg.pos: no OCS at baseline, but OCS at follow-up (patients n=57 , siblings n=20); OCS.pos.

neg: OCS at baseline, but no OCS at follow-up (patients n=73 , siblings n=22). Because only eight siblings 

reported OCS at both assessments, this group was excluded from analyses. Mean YBOCS scores are 

reported in Table 1. 

Table 1 presents sociodemographic and clinical characteristics of patients. Whereas the four groups 

did not significantly differ in age, gender, ethnicity, duration of illness, education or WAIS estimated 

total IQ, significant differences were found for age of onset, and the three PANSS subscales. These 

variables were subsequently included as covariates. Most patients were treated with second generation 

antipsychotics in monotherapy. A significant overall group difference (χ2=38.554 p=.011) was mainly 

due to differences in clozapine treatment, which was more frequently used in the OCS.pos.pos and OCS.

neg.pos groups compared to the OCS.neg.neg group at baseline. No between-group differences were 

found in the frequency of antidepressant treatment (χ2=5.075, p=.166). The four groups did not differ 

in cannabis abuse/dependence with the exception of higher numbers in the OCS.pos.neg and OCS.neg.

pos group compared to the OCS.neg.neg group (χ2=4.808, p=.028, χ2=9.504, p=.002). 

Sociodemographic and clinical characteristics of un-affected siblings are also presented in Table 1. The 

groups did not differ in sociodemographic characteristics, but participants who reported OCS at baseline 

showed higher CAPE scores. Therefore, CAPE scores were included as covariates in subsequent analysis.

Between-group differences in cognitive performance 
Table 2 presents means and standard deviations of all cognitive outcome measures for patients at 

baseline and follow-up. Fixed effect regression models comparing all four groups were performed by 

means of analysis of covariance integrating age of onset and PANSS scores as covariates. Neither overall 

significant group effects nor significant pair-wise comparisons for any of the assessed variables were 

found at baseline or follow-up (Table 2). 
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Fixed effect regression models comparing the three un-affected sibling groups by means of analysis 

of covariance integrating CAPE scores did also not find any significant overall group-effects, but a 

trend for the RST accuracy score (F=2.966, p=.052) at baseline (Table 3). Pairwise comparisons showed 

significantly lower RST accuracy scores for the OCS.neg.pos group, when compared to the OCS.neg.neg 

group (mean difference=-.132, p=.015, d=.48). 

Association between the course of OCS and changes in cognitive performance 
In order to take a closer look at the relationship between the course of OCS over time and accompanied 

changes in cognitive domains, separate repeated measure analyses were conducted between the 

groups with ‘stable’ symptomatology at both time points (OCS.neg.neg vs. OCS.pos.pos) and the groups 

with divergent symptoms over time (OCS neg.pos vs. OCS.pos.neg). 

Repeated measures comparing the OCS.neg.neg to the OCS.pos.pos group in patients controlling for 

changes in PANSS scores, revealed no significant group effects. Significant time effects were found 

for the WLT immediate recall (F=13.621, p<.001), WAIS block design (F=9.994, p=.002), and WAIS 

information (F=6.811, p=.009). Only one interaction effect was found for the digit-symbol coding tasks 

(F=4.219, p=.041). Subsequent post hoc paired t-tests showed improved performance of the OCS.neg.

neg patient-group in the WAIS tasks digit-symbol coding (t= -5.112, p<.001), block design (t= -6.356, 

p<.001), and information (t= -5.321, p<.001) as well as in the WLT immediate recall (t=-10.670, p=<.001). 

The OCS.pos.pos group showed no significant changes in performance over time, except for a better 

performance in the WAIS block design (t= -2.304, p=.026) and information task (t= -2.508, p=.016). 

Figure 1a displays Cohen’s dz effect sizes for within group changes in patients. 

Comparing the patient-groups with changes in OCS (OCS.neg.pos and OCS.pos.neg group), again 

accounting for changes in PANSS, one significant group effect was found for the RST accuracy score 

(F=8.854, p=.004). A significant time effect was found for the WLT immediate recall (F=15.881, p<.001). 

Group x time interaction effects emerged for the variables WAIS digit-symbol coding subtest (F=4.755, 

p=.031), WLT immediate recall (F=4.366, p=.039) and retention rate (F=5.728, p=.018). Subsequent 

paired t-tests revealed that the OCS.neg.pos group showed a decrease in the retention rate of the WLT 

(t= 2.338; p=.023). No other changes in cognitive performance reached significance. The OCS.pos.neg 

group on the other hand showed significant improved cognitive performances in the digit-symbol test 

(t=-3.081, p=.003), and the immediate verbal recall (t=-4.571, p=<.001). See figure 1b for Cohen’s dz 

effect sizes for within group changes. 

To evaluate associations between severity of OCS and cognitive performance we calculated partial 

correlations between changes in the YBOCS total score and changes in the different cognitive variables 

accounting for changes in PANSS scores as covariates. Results showed small correlations for the WAIS 

digit-symbol coding test (r=-.20, p=.011) and the immediate recall (r=-.18, p=.024).

Repeated measure analyses comparing the OCS.pos.neg and OCS.neg.pos group in siblings accounting 
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for changes in CAPE, revealed no significant group effects or significant group x time interaction effects. 

Time effects were found for the WAIS digit-symbol coding (F=7.590, p=.009) and the WLT immediate 

recall (F=5.556, p=.025). Post hoc paired t-tests showed improved performance of the OCS.pos.neg. 

sibling-group in the WAIS tasks digit-symbol coding (t= -2.994, p=.007) and the immediate recall (t= 

-2.558, p=.019). The OCS.neg.pos group showed no significant changes over time. Standardized changes 

within these groups are presented in figure 1c.

Partial-correlations, which controlled for differences in CAPE-scores revealed no significant association 

between changes in OCS severity and changes in cognitive performance. 

Tabel 1. Sociodemographic and clinical characteristics of patients and siblings at baseline

 Patients OCS.neg.neg
N=448

OCS.pos.pos
N=44

OCS neg.pos
N=57 

OCS.pos.neg 
N=73

Between-group 
comparison

Sociodemographics

Age

Gender (male/female)

Ethnicity (Caucasian/others)

Age of onset

Duration of illness

Education in years

WAIS estimated total IQ 

27.6±7.3

345/103

381/67

22.8±6.6

4.2± 3.6

12.7±3.7

97.2±14.9

28.2 ±6.4

36/8

35/9

22.5±6.1

5.2 ±3.6

12.6±4.7

98.7±17.2

26.4±5.8

47/10

47/10

21.3±5.7

4.6± 3.7

12.6±3.5

93.8±14.3

26.2 ±6.6

55/18

56/17

20.6±6.4

5.0±5.5

12.7±4.2

94.9±14.9

F=1.625  p=.183

χ2=1.529  p=.676

χ2=3.749  p=.290

F=3.543  p=.015 

F=1.449  p=.228

F=1.449  p=.228

F=2.043  p=.107

PANSS

Positive Scale 

Negative Scale 

GPP 

YBOCS

11.5±4.8

13.1 ±5.5

25.4 ±7.6

0.2±0.9

14.1 ±5.4

15.4 ±4.8

31.6±7.6

14.0±6.4

13.9±5.3

14.8 ±6.1

30.3 ±9.1

0.5±1.6

14.1 ±5.4

14.1 ±6.1

30.0 ±7.9

12.8±4.6

F=10.918  p<.001 
F=3.732    p=.011
F=18.463  p<.001 

Siblings OCS.neg.neg
N=628

OCS neg.pos
N=20

OCS.pos.neg 
N=22

Sociodemographics

Age

Gender (male/female)

Ethnicity (Caucasian/others)

Education in years

WAIS estimated total IQ 

CAPE

Positive

Negative

Depressive

YBOCS

27.67±8.0

277/351

546/82

13.7±3.8

104.0±15.4

4.1±3.8

7.8±5.0

5.1±2.9

0.1 ±0.7

27.5±6.7

9/11

18\2

15.0±3.6

106.7±19.7

6.5±5.3

9.4±5.3

6.4±3.4

0.1 ±0.2

28.6 ±8.8

6/16

18/4

15.1±4.2

103.8±17.4

9.5±9.8

13.6±8.5

9.2±5.6

11.2±4.4

F=0.128  p=.880

χ2=5.124  p=.077

χ2=2.516  p=.284

F = 2.369  p=.094

F = 0.284  p=.753

F = 18.346  p<.001
F = 12.228  p<.001
F = 18.359  p<.001

Abbreviations: CAPE: Community Assessment of Psychic Experiences; GPP: General Psychopathology Subscale; 
OCS: obsessive-compulsive symptoms; PANSS: Positive and Negative Syndrome Scale; YBOCS: Yale Brown Obsessive 
Compulsive Scale, WAIS: Wechsler Adult Intelligence Scale
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Table 2. Baseline and follow-up comparisons of cognitive performance between the 4 patient groups adjusted for 
covariates (PANSS / Age of onset)

Baseline OCS.neg.neg OCS.pos.pos OCS neg.pos OCS.pos.neg F df p

WLT

immediate Recall

retention Rate 

WAIS

Digit Symbol-coding

Arithmetic

Block Design

Information

CPT 

Accuracy

RST

Accuracy

23.3±6.1

0.78±0.19

66.7±16.8

12.7± 4.8

42.0±16.9

17.4±5.5

98.6 ±4.2

0.70 ±0.27

23.7±6.1

0.78±0.20

65.6±15.5

12.9± 4.8

41.7±16.0

18.0±5.7

99.3 ±0.9

0.76 ±0.22

22.7±6.2

0.81±0.20

65.9±16.2

12.4± 4.5

40.7±17.3

16.3±4.4

98.9 ±2.0

0.70 ±0.27

23.3 ±6.3

0.78±0.20

65.1±14.0

11.8 ±4.6

42.1±15.5

16.8±5.3

98.1 ±1.3

0.73 ±0.23

0.561

1.282

0.361

0.630

0.584

1.187

1.706

0.626

3

3

3

3

3

3

3

3

.641

.280

.781

.596

.626

.314

.164

.599

Follow-up OCS.neg.neg OCS.pos.pos OCS neg.pos OCS.pos.neg F df p

WLT

immediate Recall

retention Rate 

WAIS

Digit Symbol-coding

Arithmetic

Block Design

Information

CPT 

Accuracy

RST

Accuracy

26.0±6.3

0.79±0.19

69.6±16.6

12.8±4.8

44.6±16.5

18.1±5.5

98.8±3.8

0.74±0.26

24.4±6.5

0.77±0.19

64.0±15.8

12.8±5.2

44.4±14.6

18.7±5.6

99.3±1.0

0.78±0.18

23.9±5.7

0.74±0.22

64.7±17.1

12.3± 4.7

41.2±17.8

17.0±5.2

98.8 ±1.9

0.64 ±0.29

26.3 ±6.4

0.79±0.18

69.6±15.9

12.0 ±4.8

44.0±14.9

17.4±5.2

99.4 ±0.8

0.79 ±0.18

1.076

1.390

1.501

0.935

0.391

1.265

.846

2.107

3

3

3

3

3

3

3

3

.359

.245

.213

.423

.760

.252

.469

.098

Abbreviations: CPT: Continuous Performance Task; OCS: obsessive-compulsive symptoms; PANSS: Positive and 
Negative Symptom Scale; RST: Response Shifting Task; WAIS: Wechsler Adult Intelligence Scale; WLT: Word Learning Task
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D ISCUSSION

Group-comparisons revealed no significant differences at baseline or follow-up. Hence, compared to the 

groups without OCS we did not find more cognitive impairment in patients or siblings who experienced 

OCS at that assessment time, except for lower set-shift abilities in the OCS.neg.pos sibling group at 

baseline. Although not significant cross-sectionally, repeated measure analyses comparing the two 

changing groups in patients, revealed one significant group-effect for set-shift abilities, with the OCS.

neg.pos group showing higher overall impairment. Regarding co-occurring changes between OCS and 

cognitive performance over time, repeated measure analyses of patients further revealed significant 

group x time interaction effects for the digit-symbol coding task and immediate and delayed verbal 

recall. In addition, correlation analyses showed small associations between changes in OCS severity and 

digit-symbol coding, as well as immediate verbal recall. Comparisons between the two changing groups 

in siblings revealed time effects for the same domains of processing speed and immediate recall of 

verbal stimuli, which were mainly due to improved performance in the OCS.pos.neg. group. 

When comparing our findings to previous cross-sectional results they stand in line with studies that 

also did not find significant differences in cognitive performance between schizophrenia patients 

with vs. without additional OCS (18-20), but seem to contrast with those that reported differences 

(11-15, 17, 46). In order to understand these inconsistencies, a more detailed analysis of investigated 

cognitive domains seems indicated. Whereas comparable performance have mostly been reported 

in working memory, processing speed, attention (11, 17, 19-21), most consistent differences were 

found in executive function, in particularly with significantly greater impairment of patients with co-

occuring OCS in tests of cognitive flexibility (47). Poorer performance in this domain has been found to 

be associated with greater severity of comorbid OCS and to persist over time in patients with ongoing 

OCS (17, 25). These findings suggest that rather than presenting with an overall poorer cognitive 

performance, the groups with OCS should be characterized by higher impairment in specific domains. 

Accordingly, as mentioned in the introduction especially cognitive inflexibility and impairment in other 

executive functions have been described as core cognitive domains in primary OCD patients (48) and 

have been proposed to lead to the emergence of obsessive-compulsive behaviours (28, 29). Assuming 

similar pathways for co-occurring OCS, we expected to find pre-existing impairment in the group which 

developed OCS at follow-up. However, we did neither find pre-existing higher deficits in patients of this 

OCS.neg.pos group, nor ongoing differences between our two stable groups. Therefore, our results do 

not support the endophenotype hypothesis, which assumes that cognitive deficits would act as a risk 

factor for psychotic patients to later develop OCS. Nevertheless, lower set-shift abilities preceding OCS 

onset in siblings and higher overall impairment in this domain in the OCS.neg.pos group in patients 

suggests that the specific domain of cognitive flexibility might play a role in the development and 

maintenance of comorbid OCS in psychotic disorders. Alternatively, deficits in executive functioning 

might represent a shared vulnerability to develop both psychotic symptoms and OCS. 
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Regarding the alternative explanation of neuropsychological deficits as a consequence of OCS-related 

factors on the state level (32), we expected co-variation of OCS and cognitive impairment with improved 

performance in the OCS.pos.neg group and decline in performance in the OCS.neg.pos group at follow-

up. Accordingly, we found interaction effects in digit-symbol coding and immediate and delayed verbal 

recall in patients. However, these were mainly due to improved performance in patients who reported 

remission of pre-existing OCS and only slightly due to deterioration of delayed verbal recall in the 

group that developed OCS at follow-up (see figure 1b). Interestingly, within un-affected siblings, similar 

changes were observed over time. Whereas the OCS.pos.neg group showed relevant improvement in 

performance in the digit-symbol coding and immediate verbal recall,  changes in the OCS.neg.pos group 

were small and did not reach significance (figure 1c).

In addition, we found improvement in specific cognitive domains in the group that did not experience 

OCS at either assessment (figure 1a). 

Table 3. Baseline and follow-up comparisons of cognitive performance between the 3 sibling groups adjusted for 
covariate (CAPE)

Baseline OCS.neg.neg OCS neg.pos OCS.pos.neg F df p

WLT

immediate Recall

retention Rate 

WAIS

Digit Symbol-coding

Arithmetic

Block Design

Information

CPT 

Accuracy

RST

Accuracy

27.3±5.7

0.85±0.17

79.8±15.2

14.1± 4.9

46.1±14.5

17.3±5.2

99.4 ±3.1

0.76±0.24

27.3±5.6

0.82±0.15

79.6±17.3

13.4± 5.8

47.1±15.9

18.1±6.4

99.4 ±1.0

0.63 ±0.30

27.0 ±4.8

0.84±0.17

78.2±12.9

14.0±4.9

42.1±16.8

17.3±5.9

99.7 ±0.5

0.77 ±0.24

0.044

0.537

0.303

0.143

0.713

0.611

0.119

2.966

3

3

3

3

3

3

3

3

.911

.585

.739

.867

.491

.543

.888

.052

Follow-up OCS.neg.neg OCS neg.pos OCS.pos.neg F df p

WLT

immediate Recall

retention Rate 

WAIS

Digit Symbol-coding

Arithmetic

Block Design

Information

CPT 

Accuracy

RST

Accuracy

29.2±5.7

0.85±0.16

82.7±14.9

14.6±4.5

49.1±14.2

17.8±5.2

99.6±2.3

0.78±0.23

29.5±6.0

0.83±0.17

83.8±15.6

15.2± 5.1

49.7±12.1

19.3±5.6

99.3 ±1.9

0.73±0.22

30.3 ±4.3

0.80±0.19

86.0±11.6

14.3 ±3.7

41.6±20.0

17.9±5.4

99.7 ±0.5

0.78 ±0.18

0.681

0.583

1.171

0.869

2.542

0.888

0.139

0.125

3

3

3

3

3

3

3

3

.506

.559

.311

.420

.079

.412

.871

.883

Abbreviations: CAPE: Community Assessment of Psychic Experiences; CPT: Continuous Performance Task; OCS: obsessive-
compulsive symptoms; RST: Response Shifting Task; WAIS: Wechsler Adult Intelligence Scale; WLT: Word Learning Task
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Figure 1a
Legend Figures:
1a-1c: Effect sizes of within-group changes in patients and siblings 
Legend: Figures show  standardized mean differences for within-group changes over time referred to as Cohen’s dz. 
0: indicates no change in cognitive performance between baseline and follow-up
-:  indicates poorer performance
+:  indicates improved performance
* p<0.05, **p<0.005, ***p<0.001
Abbreviations: WAIS: Wechsler Adult Intelligence Scale; WLT: Word Learning Task, RST: Response Shifting Task, CPT: 
Continuous Performance Task
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Figure 1b
Legend Figures:
1a-1c: Effect sizes of within-group changes in patients and siblings 
Legend: Figures show  standardized mean differences for within-group changes over time referred to as Cohen’s dz. 
0: indicates no change in cognitive performance between baseline and follow-up
-:  indicates poorer performance
+:  indicates improved performance
* p<0.05, **p<0.005, ***p<0.001
Abbreviations: WAIS: Wechsler Adult Intelligence Scale; WLT: Word Learning Task, RST: Response Shifting Task, CPT: 
Continuous Performance Task
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Figure 1c
Legend Figures:
1a-1c: Effect sizes of within-group changes in patients and siblings 
Legend: Figures show  standardized mean differences for within-group changes over time referred to as Cohen’s dz. 
0: indicates no change in cognitive performance between baseline and follow-up
-:  indicates poorer performance
+:  indicates improved performance
* p<0.05, **p<0.005, ***p<0.001
Abbreviations: WAIS: Wechsler Adult Intelligence Scale; WLT: Word Learning Task, RST: Response Shifting Task, CPT: 
Continuous Performance Task
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Reported results suggest that the absence of OCS at follow-up enables participants to profit from the 

known test-situation and to apply more effective and flexible test strategies, resulting in improved 

immediate verbal recall and processing speed. Likewise, missing improvement or even slight 

deterioration in these domains in the groups that presented with ongoing OCS or developed OCS at 

follow-up, could be interpreted as a consequence of co-occurring OCS at that time. However, one might 

wonder if the lack of relevant changes in the OCS.pos.pos and OCS.neg.pos groups could also reflect a 

general underlying cognitive inflexibility, resulting in the inability to apply more effective test-strategies 

at follow-up. 

In order to understand the time course and causal interrelations between specific aspects of cognitive 

functioning, psychotic symptoms and comorbid OCS, prospective investigations with more frequent 

assessments are needed. Especially the role of cognitive flexibility in the development and maintenance 

of co-occurring OCS in schizophrenia needs further exploration. 

The main limitation of our study is the restriction to only two assessments during the 3 year follow-up 

period. Earlier investigations suggested substantial variability of OCS severity over time (7). The large 

time interval does not account for transient changes in symptom severity between assessments and 

any assumptions on causal interrelations between OCS and cognitive functioning remain hypothetical. 

Furthermore, relevant between-group differences were found regarding PANSS and CAPE scores. We 

tried to account for these differences by including the variables as covariates in our analyses. However, 

to unravel the time course and possible causal interrelation between OCS, psychotic positive and 

negative symptoms and cognitive functioning, prospective studies with more frequent measurements 

are needed.

Comparing characteristics of our patients to those of earlier studies, differences in the severity of 

presented OCS become apparent. The mean severity of OCS in our groups was relatively low due to the 

fact that patients with relevant, although mild OCS were assigned to the OCS-groups. In comparison, 

studies that reported more substantial association between executive functioning and OCS, included 

patients with higher symptom severity (mean weighted YBOCS score=21.6) (21). However, earlier 

samples often included patients in the later stage of the disease and are potentially confounded by 

longer duration of the illness and antipsychotic treatment. Noteworthy, patients in our sample, who 

reported OCS were also more likely to receive clozapine as their antipsychotic treatment, which is 

assumed to have a pro-obsessive effect (49). However, because we did not find differences in drug 

treatment between the OCS.neg.pos and OCS.pos.neg group, we assume that changes in OCS and in 

cognition were not substantially influenced by this factors. Furthermore, similar changes in processing 

speed and verbal recall within patients and siblings suggest that these occurred independent of disease-

related confounding factors such as psychotic symptoms or antipsychotic medication. 

In conclusion, results from this large longitudinal multicenter study, do not support the assumption of 
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pre-existing deficits in cognitive flexibility, which increase the risk for patients with a psychotic disorder 

to also develop OCS. Findings rather suggest that remission of OCS is associated with improvement, 

especially in immediate verbal recall and processing speed in a visual perception task. Hence, the 

development of effective treatment strategies for co-occurring OCS e.g. with cognitive behavioural 

therapy (47), might also positively affect performance in specific cognitive domains. 
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