2. Methods

2.1. Subjects

Subjects were 86 patients with chronic schizophrenia who were under treatment at
the National Center of Neurology and Psychiatry Musashi Hospital, Tokyo, Japan. All
met the DSM-1V criteria (American Psychiatric Association, 1994) for schizophrenia.
Consensus diagnoses were made based on clinical interviews, observations and case
notes by clinicians who were all senior psychiatrists. One hundred and fifteen age- and
gender-matched healthy volunteers were recruited from hospital staff and their
associates through flyers and by word of mouth, and also from the community through
local newspaper advertisements, our website announcement, and notices posted on
bulletin boards at a college. Healthy participants were interviewed for enrollment using
the Japanese version of the Mini-International Neuropsychiatric Interview (MINI,
Sheehan et al., 1998; Otsubo et al., 2005) by a research psychiatrist (H.H.), and only
those who demonstrated no history of psychiatric illness or contact to psychiatric
services were enrolled as healthy controls. Participants were excluded from both the
patient and control groups if they had a prior medical history of central nervous system
disease or severe head injury, or if they met DSM-1V criteria for mental retardation,
substance dependence, or substance abuse within the past 6 months. All subjects were

biologically unrelated Japanese who resided in the Western part of Metropolitan Tokyo.
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Written informed consent was obtained from all subjects prior to their inclusion in the
study and the study was approved by the ethics committee of the National Center of

Neurology and Psychiatry (NCNP), Japan.

2.2. Personality assessment

Personality was assessed in all subjects with the Temperament and Character
Inventory (TCI, Cloninger et al., 1993). TCI is a 240-item (including 14 items which are
not analyzed) self-report questionnaire; each item requires a true/false answer. The term
temperament refers to automatic emotional reactions to subjective experiences that may
be genetically transmitted and therefore stable over time. Four dimensions of
temperament are distinguished by the TCI: novelty seeking (NS), harm avoidance (HA),
reward dependence (RD), and persistence (PS). NS, HA, and RD have been assumed to
relate to dopaminergic, serotonergic, and no;adrenergic neurotransmission, respectively
(Cloninger, 1987). This model, therefore, may be particularly relevant in schizophrenia
since such neurotransmitters are nvolved in symptom expression and are the main
tar gets of antipsychotic medication (Markianos et al., 2001). The term character refers
to concepts pertaining to the individual, focusing on personal differences in iﬁtenﬁons,
decisions and values. Three dimensions of character are distinguished: self-directedness
(SD), cooperativeness (CO), and self-transcendence (ST). The reliability and validity of

the original American version of the TCI in general community dwellers and in
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psychiatric patients have been established (Cloninger et al., 1993; Svrakic et al., 1993).
Moreover, the TCI has been translated into and validated in more than 7 languages
including Japanese (Kijima et al., 1996, 2000), and used in many genetic (Benjamin et
al, 1996; Ebstein et al., 1996) and clinical studies (Eklund et al., 2004; Cloninger et al.,
2006). The Japanese version of the TCI translated by Kijima et al. (1996) was used in
the present study. The questionnaire was distributed to both patients and confrols at the
hospital and at our laboratory, respectively. Each subject was allowed to take as much

time as needed to complete the questionnaire, then returned it to us by mail or by hand.
2.3. Clinical assessment and antipsychotic medication

Schizophrenic symptoms were assessed by an experienced research psychiatrist
(HK.) in 53 (male, 31; female, 22) of 86 patients using the Positive and Negative
Syndrome Scale (PANSS, Kay et al., 1987); this yields a total score in addition t© scores
on positive, negative, and general psychopathology subscales. All patients with
schizophrenia were receiving antipsychotic agents and were clinically sta‘b le at the time
of the personality evaluation. Daily doses of antipsychotics, including depot
antipsychotics, were converted to chlorpromazine equivalents (CPZeq) using published

guidelines (American Psychiatric Association, 1997; Inagaki et al., 1999).

2.4. Statistical analyses
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Demographic characteristics and TCI scores were compared bet\&een groups. Means
and categorical variables were compared using the analysis of variance (ANOVA) and
the % test, respectively. Pearson’s » was used to examine correlations. One-way
ANOVA with Bonferroni correction, allowing for multiple comparisons, was performed
to examme differences between 3 groups. The analysis of covariance (ANCOVA) was
used to compare TCI scores between groups, controlling for confounding variables.
Statistical significance was set at two-tailed P < 0.05. Analyses were performed using
the Statistical Package for the Social Sciences (SPSS) version 11.0 (SPSS Japan,

Tokyo).

82



3. Results

3.1. Sample characteristics

Tables 1 shows the characteristics of patients with schizophrenia and healthy
controls (both are stratified by gender), respectively. Patients with schizophrenia and
healthy controls did not differ in age (F(1,199) = 0.033, P = 0.86) or gender (xz(l) =
0.00026, P = 0.99), but patients demonstrated significantly fewer yeam of education as
compared with controls (F(1,199) =51.1, P < 0.001). Schizophrenic males and females
did not significantly differ in any of the characteristics examined. Control males and
females did not differ in age, but control males had received significantly more years of
education than females. Education was significantly correlated with RD (r=-022,P=
0.02) and PS (= 0.35, P < 0.001) in healthy controls, thus in ANCOVA it was used as a

covariate where appropriate.
3.2. TCI scores of patients vs. controls

TCI scores of patients with schizophrenia and control subjects are presented in Table
2. All personality dimensions except PS, namely 6 dimensions, were significantly

different between patients and controls using ANOVA; patients showed significantly

higher scores on HA and ST and lower scores on NS, RD, SD and CO than controls.
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These differences between patients and controls in the 6 dimensions all remained

significant after ANCOVA was performed with education years as a covariate.

3.3. Gender differences in TCI scores

3.3.1. TCI scores of male patients vs. female patients
When TCI scores were compared between male and female patients using ANOVA,
| male patients showed significantly higher HA (F(1,84) = 5.23, P = 0.025) than female
patients. In addition, male patients demonstrated lower SD (F(1,84) = 3.78, P=0.055)

and CO (F(1,84) = 3.46, P = 0.066) than female patients with statistical trend.

3.3.2. TCI scores of male patients vs. female patients vs. controls (male & female
combined)

Fig. 1 shows comparisons of 3 groups (male patients/female patients/total controls)
using one-way ANOVA with Bonferroni correction. Regarding RD and CO, male
patients, but not female patients, significantly differed from controls. Conceming NS,
HA, SD and ST, both male and fémale patients significantly differed from controls. In
this analysis, male and female patients did not significantly differ in any of the 7

personality dimensions.

3.4. Correlations between TCI scores and clinical variables (including symp toms) of
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patients

Duration of illness showed a significantly negative correlation with NS (» =-0.23, P
=0.036). CPZeq showed a significaﬁtly positive correlation with PS (r=0.23, P =0.04)
and ST (= 0.22, P= 0.04). Correlations between scores of TCI and PANSS are
presented in Table 3. Family history of psychiatric disease, age at onset, and number of

hospitalizations were not correlated with any of the TCI dimensions.

3.5. Comparisons of TCI scores in patients and controls between prior studies and ours-

Table 4 shows a comparison of our TCI results and those of the two previous studies
(Guillem et al.,, 2002; Boeker et al., 2006) which examined the personality of patients
with schizophrenia using TCI with a cross-sectional case-control design. All directions
of differences between patients and controls n TCI dimensions, except for RD, were
consistent in these three studies. Lower SD in patients with schizophrenia was the most
consistént finding. Lower NS and CO and higher HA and ST in patients were quite
consistént Lower PS in patients was also consistent, but not of great statistical
significance. In addition, Calvo de Padilla et al. (2006) reported with an indigenous
sample of Argentina that patients with schizophrenia showed significantly lower RD,
SD and CO compared to community controls (their data are not integrated into Table 4

because mean scores of TCI were not presented in their paper).
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4. Discussion

In this study we report personality, as assessed with the TCI, in patients with
schizophrenia compared to healthy subjects. Patients with schizophrenia demonstrated
marked alteration of personality. Male patients seemingly showed greater alteration than

female patients.

4.1. Personality traits in patients with schizophrenia

Our results indicate that patients with schizophrenia have pervasively altered
personalities. Furthermore, the findings of the present and prior two studies (Guillem et
al., 2002; Boeker et al., 2006), as shown in Table 4, are farly consistent with each other.
Guillem et al. (2002) reported that patients with schizophrenia showed significantly
higher HA, and lower NS, PS, SD and CO compared to healfhy controls, all of which
were congruent with the present study, although the lower PS in our patients just failed
to reach statistical significance. In contrast, RD and ST showed significant differences
between the two diagnostic groups only in the present study. These could mainly be
attributed to the larger sample size in the present study since the patterns of differences
in mean scores on RD and ST between patients and controls were similar in these two
studies. Moreover, Boeker et al. (2006) found that patients with schizophrenia showed

significantly lower SD and CO and higher ST than healthy subjects, all of which
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corroborated our results. In addition, Calvo de Padilla et al. (2006) reported that patients
with schizophrenia showed significantly lower RD, SD and CO compared to controls,
all of which were also in line with our results. In general, our findings confirmed and
extended the prior ones in that patients with schizophrenia have unique personality
profile, in which lower SD is the most prominent abnormality. These findings may be of
clinical importance, taking account of the studies that reported TCI scores, especially
SD, were related to level of functioning and psychological health (Ekhund et al., 2004)
and to subjective quality of life (Hansson et al., 2001) m patients with schizophrenia.

On the other hand, cross-cultural differences in personality assessed with the TCI
may exist (Pélissolo and Lépine, 2000; Brandstrém et al., 2001). Indeed, mean scores
for both patients and controls on each dimension of TCI were substantially different
between our subjects and the prior ones. Further, these differences of TCI scores
between studies within the same diagnostic groups were of comparable size to the
differencgs between patients and controls within each study.

The most plausible explanation may be that although personality itself may vary
across cultures, it may be a worldwide phenomenon that patients with schizophrenia
collectively have markedly different personality profiles from healthy people in their
own cultural group, especially regarding NS, HA, SD, CO and ST.

Mofeover, the fact that the NEO-FFT higher neuroticism and lower extraversion and
conscientiousness in schizophrenia patients are well-established findings (Gurrera et al.,

2000; Pillmann et al., 2003; Camisa et al., 2005), coupled with the substantial overlap
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between NEO-FFI and TCI dimensions (e.g., positive correlation between neuroticism
and HA, negative correlation between neuroticism and SD, and positive correlation
between conscientiousness and PS) (De Fruyt et al., 2000; MacDonald and Holland,
2002; Ramanaiah et al., 2002), would theoretically predict the following TCI results in
schizophrenia patients: high HA, low PS, low SD. Indeed, these predictions are largely
in accord with our actual results as well as with previous TCI findings. Regarding NS,
positive correlation with extraversion and negative correlation with conscientiousness
have simultaneously been reported (De Fruyt et al., 2000; MaéDonald and Holland,
2002; Ramanaiah et al., 2002); however, since both extraversion and conscientiousness
are low in schizophrenia, it is impossible to examine the compatibility of this TCI
dimeénsion with the NEO findings. In short, the personality profile of schizophrenia
patients as assessed by the TCI showed a compatible pattern with that assessed by

NEO-FFI. All in all, the hypothesis (i) has largely been supported.
4.2. Gender differences in personality among schizophrenia patients

The hypothesis (ii) was partly supported in that male patients showed even greater
‘personality alteration than female patients (when both groups are comparec_i to controls)
for the two dimensions, RD and CO (Fig. 1). These results are m harmony with a
precedent study that reported schizophrenic males showed greater abnormality in

premorbid personality than schizophrenic females (Foerster et al., 1991). Gender
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differences have already been reported concerning other important variables in
schizophrenia such as age at illness onset, premorbid functioning, symptomatological
characteristics, and neuropsychological function (Castle et al., 1993; Leung and Chue,
2000). Generally, male patients with schizophrenia tend to be more severely ill than
their female counterparts as shown by earlier age of onset, poorer premorbid
functioning, severer cognitive deficits, and higher risk of having a deficit state (Castle et
al, 1993; Leung and Chue, 2000). Some of these gender differences might reflect the
gender difference in personality in the present study, in which male patients apparently

showed more unique personality profiles than female patients.

4.3. Relationships between personality and symptom dimensions

In the present study, since TCI dimensions were somewhat correlated with
schizophrenic symptoms and dosage of antipsychotics, personality might be affected by
illness severity. For instance, ST was positively correlated with positive symptoms and
dosage of antipsychotics, suggesting that this personality dimension could be

| substantially related to the severity of positive symptoms. This positive correlation
between ST and psychotic symptoms has also been found in the precedent study
(Guillem et al., 2002) which used the three-dimensional model of Andreasen et al.
(1995) and the five-dimension model of Toomey et al. (1997) for assessment of

symptoms. In addition, Guillem et al. (2002) have reported that psychotic symptoms are
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positively correlated with NS and negatively with SD, both of which were not replicated
in the present study. Instead, in the present study negative symptoms were negatively
correlated with RD, PS and CO. These correlations in the preéent study appear to be
plausible, given that the negative subscale of PANSS is composed of items which assess,
for example, “blunted affect”, “passive social withdrawal”, and “poor rapport”. These
relationships observed between personality and symptom dimensions were in support of
our hypothesis (iii). The inconsistencies between studies mightbe due in part to the

differential instruments of symptom assessment used, and require further investigations.

4.4. Strengths and limitations of the study

A major advantage in this study was that we examined personality by using the TCI,
which has a number of merits in personality research that have already been mentioned
in the presenfreport. Sample size of the present study was the largest of the four
personality studies of schizophrenia where the TCI was used (Guillem et al. 2002;
Boeker et al. 2006; Calvo de Padilla et al. 2006). Moreover, our patients and controls
were matched for age and gender, and male and female patients were similar to each
other regarding all clinical variables examined, both of which made further cbmparisons
by gender relatively free from confounders. On the other hand, education was
significantly different between patients and controls or control males and females, but

the lowered education in schizophrenia could be closely related to the illness itself. It
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should also be noted that in Japan it is common for men to achieve higher educational
status than women. Thus.our subjects, both patients and controls, are likely to be
representative of the general Japanese population in terms of education.

There are several limitations to this study. First, its cross-sectional nature does not
permit any definite conclusions as to whether personality traits we found to be altered in
schizophrenia are premorbid ones or the results of changes after illness onset. Second,
personality assessment was based on self-report, thus not objective. However, our
results that showed moderate correlations between TCI and PANSS scores might
suggest that the results of subjective personality assessment with the questionnaire were
corroborated by those of objective symptom assessment. Third, since our sampling was
not community-based random sampling, it is possible that certain sampling biases
existed; people who had high “novelty seeking”, for example, were likely to become
interested in this study. Finally, our patients with schizophrenia were chronic, which

precluded extrapolation of the results to recent-onset patients.
4.4. Conclusions

The present findings indicate that patients with chronic schizophrenia have
pervasively altered personality profile as measured by TCI which is in line with

previous studies, and male patients may undergo even more pronounced personality

alteration than female patients when both of them are compared to healthy people.

91



Acknowledgements

This study was supported by Health and Labor Sciences Research Grants (Research
on Psychiatric and Neurological Diseases and Mental Health), Grant from Japan
Foundation for Neuroscience and Mental Health, and Grant-in-Aid for Scientific
Research from the Japan Society for the Promotion of Science (JSPS) (HK.). We would
like to thank Ms. Kumiko Yamazaki, Miho Tanaka, Sayaka Matsunaga, Tomoe Mori
and Yuri Hiroi, and Mr. Akifumi Yamashita anci Mitsuo Kuno for helping with the
recruitment of participants. Sincere appreciation is extended to Ms. Misty Richards for

critical reading of the manuscript.

92



References

American Psychiatric Association, 1994. DSM-1V: Diagnostic and Statistical Manual
of Mental Disorders. 4th ed. American Psychiatric Association, Washington, DC.

American Psychiatric Association, 1997. Practice Guidelines for the Treatment of
Patients with Schizophrenia. American Psychiatric Press, Washington, DC.

Andreasen, N.C., Amdt, S., Alliger, R., Miller, D., Flaum, M., 1995. Symptoms of
schizophrenia. Methods, meanings, and mechanisms. Archives of General
Psychiatry 52, 341-351. |

Benjamin, J., Li, L., Patterson, C., Greenberg, B.D., Murphy, D.L., Hamer, D.H., 1996.
Population and familial association between the D4 dopamine receptor gene and
measures of Novelty Seeking. Nature Genetics 12, 81-84.

Bleuler, E., 1950. in: Zinkin, J. (Ed.), Dementia Praecox or the Group of Schizophrenias.
International Universities Press, New York.

Boeker, H., Kleiser, M., Lehman, D., Jaenke, L., Bogerts, B., Northoff, G., 2006.
Executive dysfunction, self, and ego pathology in schizophrenia: an exploratory
study of neuropsychology and personality. Comprehensive Psychiatry 47, 7-19.

Bréndétrﬁm, S., Richter, J., Przybeék, T., 2001. Distributions by age and sex of the
dimensions of temperament and character inventory in a cross-cultural perspective
among Sweden, Germany, and the USA. Psychological Reports 89, 747-758.

Calvo de Padilla, M, Padilla, E., Gonzalez Aleman, G., Bourdieu, M., Guerrero, G.,

93



Strejilevich, S., Escobar, J I, Svrakic, N., Cloninger, C.R., de Erausquin, G.A., 2006.
Temperament traits associated with risk of schizophrenia in an indigenous
population of Argentina. Schizophrenia Research 83, 299-302.

Camisa, K.M,, Bockbrader, M.A., Lysaker, P., Rae, L.L., Brenner, C.A., O'Donnell,
B.F., 2005. Personality traits in schizophrenia and related personality disorders.
Psychiatry Research 133, 23-33.

Castle, D.J., Wessely, S., Murray, R.M., 1993. Sex and schizophrenia: Effects of
diagnostic stringency and associations with premorbid variables. British Journal of
Psychiatry 162, 658-664.

Cloninger, C.R., 1987. A systematic method for clinical description and classification of
personality variants. A proposal. Archives of General Psychiatry 44, 573-588.

Cloninger, C.R., Svrakic, D.M., Przybeck, T.R., 1993. A psychobiological model of
temperament and character. Archives of General Psychiatry 50, 975-990.

| Cloninger, C.R., Svrakic, D.M., Przybeck, T.R., 2006. Can personality assessment
predict future depression? A twelve-month follow-up of 631 subjects. Journal of
Affective Disorders 92, 35-44.

Costa, P.T., McCrae, R.R., 1992. Revised NEO Persbnality Inventory (NEO PI-R) and
NEO Five-Factor Inventory (NEO-FFI). Psychélogical Assessment Resdurces,
Odessa, FL.

De Fruyt, F., Van De Wiele, L., Van Heeringen, C., 2000. Cloninger's psychobiological

model of temperament and character and the five-factor model of personality.

94



Personality and Individual Differences 29, 441-452.

Eb;tein, R.P., Novick, O., Umansky, R., Priel, B., Osher, Y., Blaine, D., Bennett, E.R.,
Nemanov, L., Katz, M., Belmaker, R.H., 1996. Dopamine D4 receptor (D4DR)
exon III polymorphism associated with the human personality trait of Novelty
Seeking. Nature Genetics 12, 78-80.

Eklund, M., Hansson, L., Bengtsson-Tops, A., 2004. The influence of temperament and
character on functioning and aspects of psychological health among people with
schizophrenia. European Psychiatfy 19, 34-41.

Foerster, A., Lewis, S., Owen, M., Murray, R., 1991. Premorbid adjustment and
personality in psychosis. Effects of sex and diagnosis. British Journal of Psychiatry
158, 171-176.

Guillem, F., Bicu, M., Semkovska, M., Debruille, J.B., 2002. The dimensional symptom
structure of schizophrenia and its association with temperament and character.
Schizophrenia Research 56, 137-147.

Gurrera, R.J., Nestor, P.G., O'Donnell, B.F., 2000. Personality traits in schizophrenia:
comparison with a community sample. Journal of Nervous and Mental Disease 188,
31-35.

Hansenne, M., Reggers, J., Pinto, E., Kjiri, K., Ajamier, A., Ansseau, M., 1999.
Temperament and character inventory (TCI) and depression. Journal of Psychiatric
Research 33, 31-36.

Hansson, L., Eklund, M., Bengtsson-Tops, A., 2001. The relationship of personality

95



diménsions as measured by the temperament and character inventory and quality of
life in individuals with schizophrenia or schizoaffective disorder living in the
community. Quality of Life Research 10, 133-139.

Inagaki, A., Inada, T., Fujii, Y., Yagi, G., 1999. Equivalent Dose of Psychotropics.
Seiwa Shoten, Tokyo. in Japanese.

Kay, S.R., Opler, L.A., Fiszbein, A., 1987. Positive and Negative Syndrome Scale
(PANSS) manual. Schizophrenia Bulletin 13, 261-276.

Kijima, N., Saito, R., Takeuchi, M., Yoshino, A., Ono, Y., Kato, M., Kitamura, T., 1996.
Cloninger’s seven-factor model of temperament and character and Japanese version
of Temperament and Character Inventory (TCI). Arch. Psychiatr. Diagn. Clin. Eval.
7, 379-399. in Japanese.

Kijima, N., Tanaka, E., Suzuki, N., Higuchi, H., Kitamura, T., 2000. Reliability and
validity of the Japanese version of the Temperament and Character Inventory.
Psychological Reports 86, 1050-1058.

- Kraepelin, E., 1919. In: Barclay, R.M,, Roberston, G.M. (Eds.), Dementia Praecox and
Paraphrenia. E 7 S Livingstone, Edinborough.

Leung, A., Chue, P., 2000. Sex differences in schizophrenia, a review of the literature.
Acta Psychiatrica Scandinavica 401 (suppl.), 3-38. |

Lysaker, P.H., Bell, M.D., Kaplan, E., Bryson G., 1998. Personaiity and psychosocial
dysfunction in schizophrenia: the association of extraversion and neuroticism to

deficits in work performance. Psychiatry Research 27, 61-68.

96



Lysaker, P.H., Bell, M.D., Kaplan, E., Greig, T.C., Bryson, G.J., 1999. Personality and
psychopathology in schizophrenia: the association between personality traits and
symptoms. Psychiatry 62, 36-48.

MacDonald, D.A., Holland, D., 2002. Examination of relations between the NEO
Personality Inventory-Revised and the Temperament and Character Inventory.
Psychological Reports 91, 921-930.

Malmberg, A., Lewis, G, David, A., Allebeck P., 1998. Premorbid adjustment and
personality in people with schizophrenia. British Journal of Psychiatry 172,
308-313.

Markianos, M., Hatzimanolis, J., Lykouras, L., 2001. Neuroendocrine serotonergic and
dopaminergic responsivity in male schizophrenic patients during treatment with
neuroleptics and after switch to risperidone. Psychopharmacology (Berl) 157, 55-59.

Otsubo, T., Tanaka, K., Koda, R., Shinoda, J., Sano, N., Tanaka, S., Aoyama, H.,
Mimura, M., Kamijima, K., 2005. Reliability and validity of Japanese version of the

~ Mini-International Neuropsychiatric Interview. Psychiatry and Clinical
Neurosciences 59, 517-526.

Pélissolo, A., Lépine, J.P., 2000. Normative data and factor structure of the
Temperament and Character Inventory (TCI) in the French version. Psychiatry
Research 24, 67-76.

Pillmann, F., Bloink, R., Balzuweit, S., Haring, A., Marneros, A., 2003. Personality and

social interactions in patients with acute brief psychoses. Jounal of Nervous and

97



Mental Disease 191, 503-508.

Ramanaiah, N.V,, Rielage, J.K., Cheng, Y., 2002. Cloninger's temperament and
character inventory and the NEO Five-Factor Invenfory. Psychological Reports 90,
1059-1063.

Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, P., Janavs, J., Weiller, E.,
Hergueta, T., Baker, R., Dunbar, G.C., 1998. The Mini—International
Neuropsychiatric Interview (M.I.N.L.): the development and validation of a
structured diagnostic psych.iatric interview for DSM-I1V and ICD-10. Journal of
Clinical Psychiatry 59 (suppl. 20), 22-57.

Svrakic, D.M,, Draganic, S., Hill, K., Bayon, C., Przybeck, T.R., Cloninger, C.R., 2002.
Temperament, character, and personality disorders: etiolo gic, diagnostic, treatment
issues. Acta Psychiatrica Scandinavica 106, 189-195.

Svrakic, D.M., Whitehead, C., Przybeck, T.R., Cloninger, C.R., 1993. Differential
diagnosis-of personality disorders by the seven-factor model of temperament and
character. Archives of General Psychiatry 50, 991-999.

Toomey, R., Kremen, W.S., Simpson, J.C., Samson, J.A., Seidman, L.J., Lyons, M.J.,
Faraone, S.V., Tsuang, M.T., 1997. Revisiting the factor structure for positive and
negative symptoms: evidence from a large heterogeneous group of psychiatric
patients. American Journal of Psychiatry 154, 371-377.

Van Os, J., Jones, P.B., 2001. Neuroticism as a risk factor for schizophrenia.

Psychological Medicine 31, 1129-1134.

98



