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Abstract

Background: Schizophrenia (SCH) and bipolar disorder (BD) have both shared and unique genetic risk factors and clinical
characteristics. The aim of the present study was to identify potential risk factors significantly associated with SCH, relative to a
BD reference group.

Methods: Data were obtained from medical records of patients that entered a major Mexico City hospital during 2009–2010
presenting psychotic symptoms (n = 1132; 830 cases of SCH, 302 cases of BD; 714 men and 418 women). SCH and BD
diagnoses were compared with respect to a number of family and clinical characteristics. Logistic and linear regression analyses
were used to respectively identify factors selectively associated with the SCH diagnosis relative to the BD diagnosis and explore
the relationship between PANSS scores and parental age at time of birth to the age of SCH onset.

Results: Patients with SCH showed greater functional impairment than those with BD. Family history of mental illness,
premorbid schizoid-like personality, and obstetric trauma were significantly associated with the SCH diagnosis. The association
of obstetric trauma with SCH was greatest in male patients with a family history of mental illness. In women, increased paternal
and decreased maternal age at time of the patient’s birth were associated with an earlier age of SCH onset.

Conclusion:Male gender, showing premorbid schizoid-like personality, familial SCH, and obstetric trauma are risk factors that
distinguish SCH from BD. Additionally, our results suggest that risk for SCH relative to BD may be importantly influenced by
interactions between familial risk, gender, and obstetric trauma.
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Highlights

1. What do we already know about this topic?
Schizophrenia (SCH) and bipolar disorder (BD) share a number of genetic liability factors and clinical characteristics; yet,
each also has distinct genetic liability factors and distinct diagnostic characteristics. Environmental factors such as
childhood trauma, obstetric trauma, maternal infections during pregnancy as well as biological or psychological factors
influence the presentation of schizophrenia, depression, or BD.

2. How does your research contribute to the field?
The results of the present study corroborate a number of published findings, including the association of family history of
mental illness, obstetric trauma, and premorbid personality characteristics with SCH. However, our study further as-
sociates these factors with SCH relative to a BD diagnosis, suggesting that these factors may participate more specifically
in the pathogenesis of SCH relative to other psychotic disorders (e.g., BD). Our study also suggests important interactions
between genetic liability, gender, and obstetric trauma that are associated with the SCH diagnosis.

3. What are your research’s implications towards theory, practice, or policy?
With regards to neurodevelopmental theories for the pathogenesis of psychotic disorders, the present results suggest
important gene by sex by environment interactions that may be specific to the pathogenesis of SCH, relative to BD. These
possible interactions require further investigation within epidemiological and translational/neurobiological contexts. With
regards to clinical practice, the present results corroborate a large body of published work that has associated specific
factors with increased risk for SCH; such factors should be considered in the clinical treatment of youth, in order to devise
and apply strategies aimed at prevention and early detection of SCH.

Introduction
Clinical descriptions of schizophrenia (SCH) have been the
subject of several publications since 1899, and the current
diagnostic criteria for SCH reflect the main clinical features of
the disorder as described historically by diagnostic experts.1

Traditionally, BD has been considered a clinical entity dis-
tinct from SCH; yet, the validity of this distinction has been
consistently questioned.2 SCH and BD are associated with
unique and shared genetic susceptibility factors, and the final
diagnostic manifestation of psychotic disease most likely de-
pends on the interaction between specific environmental factors
and these shared and unique genetic factors2–4 Thus, having a
parent with a mental disorder increases the risk that the indi-
vidual will suffer frommental illness, compared to individuals of
healthy parents,5 and risk of familial transmission further varies
according the particular family member affected (e.g., mother or
father), as well as the sex of the individual.6

Indeed, interactions between genetic vulnerability and
gender can modify pathogenesis of mental illness. Published
studies related to the family risk of suffering SCH are con-
tradictory; some find no association between age, gender and
family risk,7 while others have reported higher risk in siblings
ofmale patients who had early onset of the disease.8 It has been
suggested that women may require a higher presence of family
risk of SCH, compared to men, to develop the disease.9

Finally, various environmental factors such as childhood
trauma, infectious agents, and obstetric complications have
been associated with a range of psychiatric disorders, in-
cluding SCH and BD.10,11 These risk factors can be bio-
logical, physical, psychological or social, and may operate at

different times in the life of the affected individual (fetal
period, childhood, adolescence, and early adulthood).
Moreover, several risk factors associated with childhood and
adolescence can predict the age of onset of psychosis in
patients, either with or without the component of familial
vulnerability (SD).12 Thus, the ultimate diagnostic mani-
festation of psychotic illness most likely is determined by a
complex interaction of underlying genetic vulnerability, sex
of the individual, and a variety of environmental and social
factors.

Among the clinical characteristics associated with SCH,
age of onset is an important variable in determining the
expression and course of disease.13 An early age of onset of
psychosis is associated with more psychopathology14 in-
creased cognitive impairment,15 previous behavioral prob-
lems16 and premorbid personality changes.17 Moreover,
patients with earlier onset often have unfavorable risk factors,
such as a long duration of untreated psychosis, premorbid
personality, and higher rates of substance use.18 Identifying
predictive factors and elucidating the underlying mechanisms
of psychosis onset are fundamental for facilitating the clinical
evolution and functional improvement of patients with SCH.

The BD and SCH diagnoses are among the most prevalent
in inpatient psychiatric healthcare, and are the most well
studied with respect to genetic liability. These disorders share
genetic vulnerability, have a similar symptomatology and
chronic clinical course, but they differ importantly in the
degree of their neuropsychological effects and social reper-
cussions. The aim our study was to identify family and
clinical factors that were associated with a SCH diagnosis
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relative to a reference group with a BD diagnosis, and explore
the possibility that gender might modify the effects of these
factors. We also examined the effects of PANSS positive and
negative scores and parental age at the time of the patient’s
birth, on the age of first psychotic episode.

Material and Methods

Setting

The present study was carried out in the largest public
psychiatric hospital in Mexico City. The data for the analysis
were collected from a database derived from medical records,
and includes a large sample (n = 1040) of patients treated
from 2009 until 2010. The data collected were strictly
anonymous and confidential.

Study Assessments

The medical records included data on psychiatric diagnosis
according to Structured Clinical Interview for DSM-IV. Other
data that were collected during the interview with the patient
and his/her caregiver, and that were analyzed in the present
study were: (1) functional indicators including relationship
status (having or not a long-term stable relationship), max-
imum education level, and employment; (2) familial indi-
cators including family history of mental illness, family
member diagnosed with mental illness, specific mental illness of
family member, age of father, and age of mother at the time of
the patient’s birth; (3) personal and clinical data of the patient,
including comorbid conditions (obesity, diabetes, and others),
alcoholism, drug abuse, smoking, obstetric trauma associated
with the patient’s birth (as reported retrospectively by the pa-
tient’s mother), and if the patient had been breastfed as an infant;
and (4) indicators of disease severity including age of first
psychotic episode, PANSS positive and PANSS negative
symptom scores, and course of illness (a single psychotic ep-
isode, multiple psychotic episodes, or continuous psychosis).

Statistical Analysis

Descriptive and Inferential Analyses. Frequencies and propor-
tions were analyzed using the Chi2 and Fisher’s Exact test.
Means were compared using the Student’s t-test.

Binary Logistic regression. We created a series of logistic re-
gression models with the dependent variable “diagnosis” (SCH =
1, with the reference category being BD = 0), in order to identify
factors that were significantly and specifically associated with the
SCH diagnosis, relative to the BD diagnosis (the latter being
assigned as the reference category). The following explanatory
variables were entered into the logistic regression analysis in a
single step: sex (male, female; female = reference category), family
history of mental disorders (yes or no; no = reference category),
type of familial history of mental disorders (none, SCH, BD, or

depression), family member with mental disorder (father, mother,
sibling, and others), obstetric trauma associated with the patient’s
birth (yes or no, as reported retrospectively by the mother of the
patient; no = reference category), having been breastfed as an infant
(yes or no; yes = reference category), premorbid personality
characteristics (yes or no; no = reference category; examples of
premorbid characteristics, and relationship status (yes or no; yes =
reference category). These explanatory variables were chosen
based on existing evidence in the published literature.19–21

Multiple Linear Regressions. Linear regression was carried out
considering age of the first psychotic episode as the outcome
variable and PANSS negative scores, PANSS positive scores,
and the age of the father and age of the mother at the time of
the patient’s birth as predictors. All predictor variables were
entered as a single step. For all statistical analyses we used the
software SPSS Version 25.

Results

Comparisons Between SCH and BD

First, we compared patients diagnosed with SCH and patients
diagnosed with BD, with respect to a number of variables of
interest (Table 1). Patients with SCH were significantly less
often in a long-term stable relationship compared to those
with BD, and also differed significantly with respect to ed-
ucational level and occupation. With regards to maximum
education level achieved, patients with SCH more often
reported secondary school as their maximal level of educa-
tion, while those with BD more often reported enrolling in or
completing post-secondary professional degree (technical
school or university level). Patients with SCH were more
likely to be unemployed, while patients with BD more often
reported working within the home.

There was no difference between the SCH and BD di-
agnoses with regards to the proportions of patients that re-
ported having a family history of mental disorder; however,
SCH and BD patient groups differed with respect to type of
familial disorder and the specific family member affected.
Thus, patients with BD more often reported that their mother
suffered from a mental disorder compared to patients with
SCH, and more often reported a family history of BD. By
contrast, patients with SCH more often reported a family
history of SCH. SCH and BD patient groups also differed
significantly with respect to premorbid (i.e., present before
onset of illness) personality characteristics. Specifically,
premorbid schizoid characteristics were reported significantly
more often in patients with SCH compared to those with BD.

The age of the parents at the time of the patient’s birth did
not differ between SCH and BD patient groups, nor did these
groups differ with respect to the likelihood of being breastfed
as infants. However, patients with SCH more often reported
that their birth was associated with obstetric trauma.
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Comparisons Between Male and Female
Patient Groups

Male and female patients differed significantly with respect to
certain clinical characteristics associated with the SCH and
BD diagnoses (Table 2). With regards to the SCH diagnosis,
men had a significantly earlier age of first psychotic episode,
showed higher PANSS negative and PANSS total scores, and
more often suffered from comorbid substance abuse, alco-
holism and smoking. Women with SCH were significantly
more likely than men to suffer from comorbid obesity (8.5% of
women, compared to 1.4% of men; data not shown) or tardive
dyskinesia (4.3% of women, compared to .7% of men; data not
shown). Considering the BP diagnosis, male patients differed
significantly from females in that they more often were
smokers, or suffered from substance abuse or alcoholism. Men

and women of either SCH or BD diagnoses did not differ with
respect to the chronicity of psychosis (i.e., a single psychotic
episode, multiple psychotic episodes, or continuous psychosis).

Binary Logistic Regression

The initial logistic regression model comprised 560 cases
(481 cases of SCH, 79 cases of BD; 386 men, 174 women);
480 cases could not be included due to missing data. This
model was significant (Chi2 = 134.33, P=.000; Nagelkerke
R2 = .383), and correctly predicted 87.1% of the cases of
SCH. Statistically significant individual predictors were: a
positive family history of a mental disorder (OR = 160.34),
the presence of premorbid personality characteristics (OR
= 4.98), the familial relationship (father, mother, brother,
grandparent, and other) of the affected family member to

Table 1. Comparison of the Schizophrenia (SCH) and Bipolar Disorder (BD) Diagnoses.

Variable SCH BD Hypothesis test

Age of patient (years, mean) 36.4 (n = 830) 36.5 (n = 210) T = .165. P = .869
Stable relationship 13.1% (108/825) 40.4% (84/208) X2 = 81.78, P<.0001
Maximum education level X2 = 29.24, P = .002

None .3% (3/830) 1.4% (3/210) ns
Primary 18.2% (151/830) 16.2% (34/210) ns
Secondary 29.3% (243/830) 22.4% (47/210) P = .047
High school 24.3% (202/830) 23.8% (50/210) ns
Professional 27% (224/830) 36.2% (76/210) P = .01

Employment X2 = 46.1, P < .0001
None 43.7% (242/554) 17.5% (25/143) P < .0001
Home 15.7% (87/554) 30.8% (44/143) P < .0001
Paid employment 37.2% (206/554) 42.7% (61/143) ns
Student 2.7% (15/554) 7.0% (10/143) P = .022
Family history of mental disorder 45.4% (442/811) 50% (105/210) X2 = 1.34, P = .24

Family member with mental disorder X2 = 12.2, P = .033
Father 5.3% (43/810) 3.8% (8/208) ns
Mother 5.3% (42/810) 9.1% (19/208) P = .048
Sibling 14.7% (119/810) 15.4% (32/208) ns
Other 20.1% (163/810) 21.6% (45/208) ns

Type of familial mental disorder X2 = 329.6, P = .000
Schizophrenia 41.8% (338/808) 5.8% (12/207) P < .0001
Bipolar disorder 1.4% (11/808) 38.6% (80/207) P < .0001
Depression .2% (2/808) 1.4% (3/207) ns
Other 1.2% (10/808) 3.9% (8/207) P = .017

Premorbid personality X2 = 108.2, P = .000
Schizoid 49.3% (300/608) 3.2% (4/126) P < .0001
Irritable 2.3% (14/608) 4.0% (5/126) ns
Hyperactive 2.0% (12/608) 1.6% (2/126) ns

Age of parent at patient’s birth (years, mean)
Father 31.6 (n = 718) 31.5 (n = 179) T = �.105, P = .92
Mother 27.4 (n = 725) 28.0 (n = 180) T = 1.09, P = .28
Obstetric trauma 31.3% (160/511) 18.6% (16/86) X2 = 5.72, P = .017
Breastfed 82.9% (418/504) 85.7% (72/84) X2 = .4, P = .53

Mean years (age of patient; maternal and paternal age) or percentages are shown, with number of cases in parentheses. Student’s T-tests were used to compare
ages, all other comparisons were by the Chi2 test (X2). Statistical significance was assumed at P < .05; ns: non-significant comparisons.
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the patient (OR = 1.82) and the type of familial mental
disorder (OR = 5.80). Having a stable long-term rela-
tionship was a significant negative predictor (OR = .26).
Given the body of published literature that has associated

obstetric trauma with SCH, we tested 3 further models in
order to examine the possibility that obstetric trauma might
interact with genetic liability (i.e., family history of mental
illness) and/or gender (Table 3).

Table 2. Comparisons Between Male and Female Patients Diagnosed With Schizophrenia or Bipolar Disorder.

Schizophrenia Bipolar disorder

Clinical variables Male (n = 583) Female (n = 247)
Hypothesis
test Male (n = 80) Female (n = 130)

Hypothesis
test

Age (first psychotic
episode)

x = 23.2; SD = 7.5
(n = 577)

x = 26.4; SD = 9.2
(n = 238)

T = �4.7** x = 24.9; SD = 9.5
(n = 80)

x = 27.1; SD = 9.6
(n = 130)

T = 1.5

Positive PANSS x = 2.7; SD = 1.0
(n = 548)

x = 2.7; SD = 1.1
(n = 232)

T = �0.1 x = 2.3; SD = .8
(n = 6)

x = 2.4; SD = 1.1
(n = 5)

T = �0.1

Negative PANSS x = 3.1; SD = .8
(n = 548)

x = 2.8; SD = .9
(n = 232)

T = 4.1** x = 3.1; SD = .7
(n = 6)

x = 2.2; SD = .9
(n = 5)

T = 2.0

General PANSS x = 3.59; SD = .8
(n = 546)

x = 3.4; SD = .9
(n = 232)

T = 2.1** x = 3.6; SD = 1.2
(n = 6)

x = 2.4; SD = .9
(n = 5)

T = 2.1

Duration of disease x = 11.9; SD = 9.4 x = 11.0; SD = 8.9 T = 1.58* x = 10.5; SD = 1.7 x = 10.4; SD = 0.7 T = 1.3
Evolution of psychosis X2 = 151** X2 = 181**
A single episode of
psychosis

40/583 (7%) 20/247 (8%) 16/80 (20%) 17/130 (13%)

Psychosis
episodically

452/583 (78%) 188/247 (76%) 64/80 (80%) 113/130 (87%)

Continuous
psychosis

90/583 (15%) 37/247 (15%) 0/80 (.0%) 0/130 (.0%)

Comorbidity X2 = 12.9* X2 = 34.2
Without
comorbidity

208/272 (76%) 83/117 (71%) 26/32 (81%) 51/66 (77%)

Medical 33/272 (12%) 23/117 (20%) 5/32 (16%) 14/66 (21%)
Psychiatric 31/272 (11%) 11/117 (9%) 1/32 (3%) 1/66 (1.5%)
Smoking (yes) 249/550 (45%) 38/230 (16%) X2 = 57.6** 33/74 (45%) 29/123 (24%) X2 = 9.4*
Abuse of substances
(yes)

92/426 (22%) 5/186 (3%) X2 = 34.7** 8/61 (13%) 1/106 (.9%) X2 = 11.2*

Alcoholism (yes) 50/374 (13%) 7/155 (5%) X2 = 8.9** 7/49 (14%) 3/94 (3%) X2 = 6.0*

Mean, standard deviation (SD), and sample sizes are shown for age of patient, PANSS scores, and duration of disease, and comparisons were done by the
Student’s T-test. Proportions and corresponding percentages are shown for all other variables; statistical comparisons were done by the Chi2 test (X2).
Asterisks denote statistical significance at P < .05 (*) and P < .01 (**).

Table 3. Logistic Regression: Factors Associated With a Schizophrenia Diagnosis.

Variable B SE Wald df Sig Exp(B) 95% C. I. (Lower) 95% C. I. (Upper)

Family history 5.08 1.31 15.02 1 <.0001 160.34 12.30 2090.97
Family member affected .60 .23 6.57 1 .010 1.82 1.15 2.87
Type of familial mental disorder 1.76 .32 30.28 1 <.0001 5.80 3.10 10.85
Sex 1.01 .30 11.52 1 .001 2.74 1.53 4.92
Obstetric trauma .38 .37 1.07 1 .300 1.46 .71 3.02
Breastfed �.11 .40 .02 1 .776 .89 .41 1.96
Premorbid personality 1.59 .38 17.51 1 <.0001 4.89 2.32 10.27
Relationship �1.35 .36 13.97 1 <.0001 .26 .13 .53
Constant �7.41 1.42 27.04 1 <.0001 .001

Logistic regression considering diagnosis as the outcome variable (BD vs SCH; BD as reference category). S.E. = Standard Error. Sig. = Significance (One-tailed P
value). C. I. = Confidence Intervals. Family history (yes or no; reference category: no). Family member affected (father, mother, siblings, others, nobody;
reference category: nobody)). Type of familial mental disorder (schizophrenia, bipolar disorder, depression, others, none; reference category: none). Obstetric
trauma during birth (yes or no; reference category: no). Breastfeeding (yes or no; reference category: no). Premorbid personality (yes or no; reference category:
no). With a relationship (yes or no; reference category: no). Sex (female or male; reference category: female).
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The first model incorporated only those patients with a
family history of mental disorders. There were 263 such cases
included in this analysis (231 cases of SCH, 32 cases of BD);
210 cases were omitted due to missing data. The resulting
model was significant (Ch2 = 88.3; P = .000; Nagelkerke R2
= .55), and correctly predicted 89.4% of the cases of SCH.
Significant positive predictors were being male (OR = 3.34)
and obstetric trauma (OR = 3.81), type of familial psychiatric
disorder (OR = 6.53), and family member with psychiatric
disorder (OR = 1.98). Having a stable long-term relationship
(.17) was a significant negative predictor (Table 4).

The second model considered these same predictors, but
male and female cohorts were analyzed separately. With re-
gards to the male patient group (186 cases: 172 cases of SCH,
14 cases of BD; 109 cases omitted due to missing data) the
model was significant (Chi2 = 46.00; P = .000; Nagelkerke R2
= .53), and correctly predicted 91% of the cases of SCH. The
only significant positive predictor in this model was obstetric
trauma (OR = 19.33). Family member with psychiatric illness
(OR = .27) and type of familial mental illness (OR = .14), and
having a stable long-term relationship (OR =.014) remained
significant negative predictors. Having premorbid personality
characteristics was not a significant predictor in this model.
This same analysis of women patients (18 cases of SCH, 59
cases of BD; 102 cases omitted due to missing data) was also
significant (Chi2 = 41.20; Nagelkerke R2 = .63) and correctly
predicted 70.1% of cases. However, this model showed only 1
significant negative predictor of a small effect size: family
member with psychiatric illness (OR = .056).

A final model considered only cases in which there was no
family history of a mental disorder. This analysis included 297
cases (250 cases of SCH, 49 cases of BD; 200men, 97 women);
250 cases were omitted due tomissing data. The resultingmodel
was significant (Chi2 = 54.3, P = .000; Nagelkerke R2 = .28),
and correctly predicted 83.6% of the cases of SCH. Significant
positive predictors were being male (OR = 2.42) and the
presence of premorbid personality characteristics (OR = 7.32).

Having a stable long-term relationship was negatively associ-
ated with the SCH diagnosis (OR = .27). Notably, obstetric
trauma did not emerge as a significant predictor in this model.

Multiple Linear Regression

We used linear regression to model predictor variables for 1
indicator of SCH severity: age offirst psychotic episode. Predictor
variables were: age of father at the birth of the patient, age of
mother at the birth of the patient, PANSS positive symptom
scores, and PANSS negative symptom scores. Three regression
analyses were carried out: the first considered all patients with
SCH (n = 669 cases), the second considered only male patients
with SCH (n = 477), and the third considered female patientswith
SCH2 (n = 192). The first model was significant (B = 29.0; t =
16.71;P = .000), and predicted 5.8% of the variance in age of first
psychotic episode (adjustedR2= .058). Father’s age (B= .128; t =
2.29, P = .022) was positively associated with the age of first
psychotic episode, while PANSS positive score (B =�1.369; t =
�4.43; P = .000) and PANSS negative score (B = �.903; t =
�2.57; P = .01) were significant negative predictors. The second
model, considering only men with a SCH diagnosis, was also
significant (B=26.08; t = 13.37;P= .000), and explained 4.3%of
the variance in the dependent variable (adjusted R2 = .043).
PANSS positive symptom score was the only statistically sig-
nificant negative predictor (B =�1.50; t =�4.33; P = .000). The
third model, which considered only women with SCH, explained
9.0% of the variance in the dependent variable (adjusted R2 =
.09). All 4 predictor variables were statistically significant (Table
5). Thus, in women patients, having an older father, a younger
mother, higher positive PANSS scores, and higher negative
PANSS scoreswere each significant predictors of an earlier age of
psychosis onset.

Discussion

The present results corroborate those of previous studies as
well as reveal some novel findings. Considering factors that

Table 4. Logistic Regression: Factors Associated With a Schizophrenia Diagnosis in Patients Having a Positive Family History of Mental
Illness.

Variable B SE Wald df Sig Exp(B) 95% C.I. (Lower) 95% C.I. (Upper)

Family member affected .68 .25 7.47 1 .006 1.98 1.21 3.22
Type of familial mental disorder 1.87 .35 28.53 1 <.0001 6.53 3.28 13.01
Sex 1.21 .54 5.08 1 .024 3.34 1.17 9.54
Obstetric trauma 1.34 .66 4.060 1 .044 3.81 1.04 13.98
Breastfed 1.95 1.21 2.62 1 .11 7.05 .663 74.94
Premorbid personality 1.03 .59 3.05 1 .08 2.80 .88 8.89
Relationship �1.77 .80 4.93 1 .03 .17 .04 .81
Constant �9.89 2.16 21.04 1 <.0001 <.0001

Logistic regression considering diagnosis as the outcome variable (BD vs SCH; BD as reference category), only cases that had a positive family history of mental
disorder were entered into the analysis. S.E. = Standard Error. Sig. = Significance (One-tailed P value). C. I. = Confidence Intervals. Family member affected
(father, mother, siblings, others, nobody; reference category: nobody)). Type of familial mental disorder (schizophrenia, bipolar disorder, depression, others,
none; reference category: none). Obstetric trauma during birth (yes or no; reference category: no). Breastfeeding (yes or no; reference category: no). Premorbid
personality (yes or no; reference category: no). With a relationship (yes or no; reference category: no). Sex (female or male; reference category: female).
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distinguish the SCH and BD diagnoses, we found that the SCH
diagnosis was more often associated with lower academic
performance, unemployment, and the lack of a stable long-
term relationship. Both diagnoses were strongly associated
with familial mental illness: SCH was strongly associated with
a SCH diagnosis within the patient’s family, while BD was
strongly associated with a familial BD diagnosis. Obstetric
complications and schizoid-like premorbid personality char-
acteristics were also more frequently observed in patients with
SCH compared to those with BD. Logistic regression analyses
suggest an interaction between family history of mental illness
and obstetric trauma in predicting a SCH diagnosis relative to a
BD diagnosis, and that this interaction is observed in male
patients only. On the other hand, linear regression analyses
indicate that younger maternal age and older paternal age at the
patient’s birth were associated with an earlier onset of psy-
chosis in the female patient group, while these associations
were not observed in the male patient group.

Our results concerning academic and social function of
individuals with SCH or BD are consistent with the current
literature (for a complete review of such studies, see Parellada
and colleagues11.) Thus, patients diagnosed with SCH as
adults more often had shown impaired academic performance
during childhood and adolescence compared to those that did
not develop SCH.22 Subjects with SCH had performed more
poorly academically at age 7 (although this difference was not
statistically significant),23 and decline in cognitive function
across ages 12–18 was associated with later SCH diagnosis,
but not with a BD diagnosis.24 In the present study, signif-
icantly more individuals with SCH reported not having an
education beyond the secondary level, and significantly more
individuals with BD reported having been enrolled in uni-
versity or other post-secondary degree programs. Patients
with SCH were more likely to be unemployed, while those
with BD were more likely to report working at the home (e.g.,
homemaker).

Along with poorer premorbid academic functioning in
individuals with SCH compared to those with BD, individ-
uals with SCH are also reported to present schizoid-like
personality and negative emotional characteristics during
the adolescent years prior to onset of illness. In a prospective
study, Jones and colleagues22 reported that preference for
solitary play, low social confidence, and increased premorbid
social anxiety and schizoid-like social functioning during
childhood were significantly associated with a SCH diagnosis
between ages 16–43. Another prospective study interviewed

healthy men at age 18; those later diagnosed with SCH were
more likely to have reported having few friends, a preference
to socialize in very small groups, and not having a stable
long-term relationship, compared to those later diagnosed
with a non-SCH psychosis.25 Our results are in agreement
with these observations: in our sample more patients with
SCH described themselves as having had premorbid
schizoid-like characteristics, compared to those with BD.
Likewise, significantly fewer subjects with SCH reported
being in a stable, long-term relationship, compared to those
with BD. However, we found that having such premorbid
personality characteristics was a significant positive predictor for
the SCH diagnosis only in logistic regression models that in-
cluded subjects with no family history of mental illness (notably,
in these models, obstetric trauma did not emerge as a significant
predictor). These results suggest interactions between factors of
family history of mental illness, obstetric trauma, premorbid
personality, and possibly gender that require further investigation.

Around half of the patients in the present study reported
familial antecedents of some psychiatric disorder, and a
family history of SCH and BD were by far the most com-
monly reported. This finding is underscores the high genetic
liability of psychotic disorders and significant shared genetic
risk between SCH and BD that has been consistently ob-
served.2 However, the present results also indicate the
presence of genetic liability unique to each of these disorders:
patients with SCH more often reported a family member that
had SCH, while those patients with BD more often reported
that a family member suffered from BD. Genetic liability
unique to each of these disorders has also been previously
reported in the literature.2,26 Although the accuracy of our
data rely on how informed the patient was with respect to their
family history of mental illness (e.g., we do not have records
of the actual diagnoses of the family member that suffered
from mental illness), the magnitude of the difference between
SCH and BD in this regard is striking (Table 1). Interestingly,
BD was significantly more often associated with mental
illness of the patient’s mother, compared to SCH. Although
this surprising finding requires replication, some studies have
shown that maternal mental illness (specifically, maternal
BD) might confer vulnerability to BD in the offspring due to
the effects of negative maternal caregiving style on the de-
velopment of the frontal lobe and executive function.27

Our results underscore a number of gender-associated
differences between SCH and BD diagnoses. Published
studies have reported that males showed an earlier age of

Table 5. Multiple Linear Regression: Effects of Parental Age and PANSS on Age of First Psychotic Episode in Females With Schizophrenia.

Variables β (Not standardized) S. E β (Standardized) T stat P value Lower 95% C.I. Upper 95% C.I.

Positive PANSS �1.29 .61 �.16 �2.10 .037 �2.49 �.08
Negative PANSS �1.36 .68 �.15 �2.01 .046 �2.69 �.03
Paternal age .27 .12 .24 2.30 .022 .04 .51
Maternal age �.32 .13 �.26 �2.56 .011 �.58 �.07
(Constant) 33.70 3.50 9.63 <.0001 26.79 40.60

Dı́az-Castro et al. 7



onset of SCH (3 years earlier), had poorer performance and
premorbid adjustment,28 and generally have poorer social
functioning as indicated, for example, by the lack of stable
long-term relationships.29 In the present study, men were
approximately one-third more likely to have a SCH diag-
nosis compared to women, while women were approxi-
mately 2.8 times more likely to have BD diagnosis
compared to men. Men with SCH had a significantly
younger age of first psychotic episode, and had significantly
worse PANSS negative and PANSS total scores, compared
to women. Male patients of both SCH and BD diagnostic
groups were more likely than women to smoke tobacco,
abuse illicit substances, and suffer from alcoholism. The
present findings are important, given that male sex and
family history of mental illness are factors associated with
diagnostic stability in SCH over time.30 These findings are
also relevant within the clinical context, in which the
specialized interventions must be differentiated by sex. One
study reported that males with SCH and comorbid substance
abuse were hospitalized more often, and more often sub-
jected to mechanical restraint.31

Our results concur with many studies that have demon-
strated an association between obstetric trauma and SCH,
while this association has been less consistently observed for
BD.32–34 “Obstetric trauma” encompasses a wide range of
birth complications; in the present study patients and/or their
caregivers reported hypoxia during birth, premature birth,
preeclampsia, and other complications. Nevertheless, hyp-
oxia has been identified as a specific risk factor, and its effects
are suggested to be mediated by inflammation and immune
mechanisms.34 In the present study, we found that obstetric
trauma (as reported retrospectively by the patient or care-
giver) was specifically associated with the SCH diagnosis,
and that the effect of obstetric trauma was increased in pa-
tients with familial antecedents of mental illness, strongly
suggesting a gene by environment interaction, and consistent
with the conclusions of previously published studies.35 Al-
though the literature in this area is sparse, published studies
have reported possible interactions of a number of genetic
variants with obstetric trauma: specific polymorphisms of the
AKT1 (RAC-alpha serine/threonine protein kinase 1), BDNF
(brain derived neurotrophic factor), DTN3P1 (distrobrevin
binding protein 1), GRM3 (glutamate metabotrophic receptor
3), and NDE1 (NudE neurodevelopment protein 1)
genes.36–39 Our analyses indicate that the effects of obstetric
trauma are further increased by familial psychiatric ante-
cedents only in male patients, thereby indicating a sex by
gene by environment interaction.

Finally, we found that 1 index of SCH severity, age of
psychosis onset, was significantly associated in both sexes
with PANSS scores. When men and women SCH patients
were analyzed together, paternal age emerged as a positive
predictor of age of first psychotic episode: that is, increased
paternal age was associated with an older age of first
psychotic episode. However, when men and women were

each analyzed independently, an earlier age of onset was
associated with higher PANSS negative scores, older pa-
ternal age, and younger maternal age in women only. Older
paternal age has been repeatedly associated with the SCH
diagnosis, while such an association has been less consis-
tently observed for BD.40 Few studies have examined
whether this factor might differentially affect men and
women, but 1 published study suggests that this effect might
be slightly more important in women than in men,41 and a
meta-analysis of such studies reported that very young (less
than 25 years old) paternal age was associated with SCH in
men, in addition to a clear negative effect of advanced
paternal age that was not sex specific.42 Paternal age effects
are suggested to be due to increased de novo mutations in the
germ line, age-associated differences in sperm DNA
methylation patterns, psychiatric vulnerability factors (e.g.,
compromised social skills) that make late fatherhood more
likely, and/or certain environmental and social factors that
are associated with the age of the father.40 To our knowl-
edge, an association between younger maternal age and
SCH has not been previously reported, but such an effect
could be due to physiological, environmental, or social
correlates of young motherhood.

There are important limitations of the present study. Most
notably, all data were retrospective, collected by interviewing
the patient and his/her caregiver. Therefore, data accuracy
may have been influenced by the patient’s or caregiver’s
memory biases as well as by possible interviewer biases. This
limitation may be particularly relevant for data on obstetric
trauma, family history of mental illness, specific familial
psychiatric diagnoses, and premorbid personality character-
istics. However, in support of the reliability of our data set,
results of the present analyses are entirely consistent with the
published literature, and our novel findings are not without
published precedent.

In conclusion, the present study identified a number of
factors that were significantly associated with the SCH
diagnosis, as compared to BD. These include generally
poorer academic and social functioning, the presence of
premorbid schizoid-like personality characteristics, a
family history of SCH, and obstetric trauma. We found
evidence that interactions between family history of mental
illness, obstetric trauma, and male gender may be more
associated with the SCH diagnosis as compared to BD. Our
results also indicate that interactions between gender and
parental age (father and/or mother) at time of the patient’s
birth may be associated with an earlier age of onset of SCH
psychosis. Putative interactions between genetic vulner-
ability, gender, and obstetric trauma should be further
investigated in a neurobiological and neurodevelopmental
context.
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