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Abstract

Background: The nature of the association between obstetric complications (OCs) at birth and the genetic aetiology of schizo-
phrenia remains unclear, as some authors suggest that it is an independent risk factor while others support either interactionism
or an epiphenomenon perspective.

Objective: To examine the association of family history of schizophrenia (FHS) with history of OCs, with a view to assessing
whether this relationship moderates clinical phenotypes such as symptom dimensions and age at onset of illness.

Methods: This study examined OCs among schizophrenia probands using the Obstetric Complications Scale. An inquiry into
family history was performed using the Family history method. Psychopathological symptom dimensions were assessed using
standard scales. Data were analyzed to examine the interaction of FHS and history of OCs with age at onset and symptom
dimensions, using ANCOVA.

Results: FHS was significantly associated with the disorganized symptoms dimension (p=0.03). History of OCs was significant-
ly associated with earlier age at onset (p=0.007). However, in ANCOVA, the effect of the interaction between FHS and history
of OCs was not significant for age at onset and symptom dimensions (P = 0.059).

Conclusion: FHS was significantly associated with disorganization syndrome, and OCs was significantly associated with age at
onset.
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OCs and family history of schizophrenia®’. The contro-
versy is centered on the association of OCs with genetic
loading, with some studies finding an association®’ and
others not finding one®'’. Thus, the association between
genetic factors and obstetric complications remains con-
troversial. Hence, there is an uncertainty about the role
of obstetric complications as an independent risk factor
for schizophrenia. This is centered on whether there is a
potential for OCs to interact with genetic risk to increase
liability for the disease, and moderate the expression of
clinical phenomena, such as the age at onset of illness
and symptom dimensions or clinical phenotypes (i.e., so
called positive, negative and disorganization symptoms).
Another speculation is whether the diease is an epiphe-
nomenon of developmental process in individuals al-
ready on the path towards psychotic illness in adult life.
An examination of the rate of obstetric complications in
patients with or without family history of illness can help
clarify the relationship between obstetric complications
and schizophrenia.

Another important consideration in the genetics of
schizophrenia is the association of family history of
schizophrenia with the clinical phenotypes (positive, neg-
ative and disorganized dimensions) and age at onset. Pa-
tients with schizophrenia are frequently reported to show
positive, negative, and disorganized symptomatology'. It
is unclear if the expression of these symptoms is moder-
ated by environmental factors, such as OCs; or whether
they represent any of the following possibilities: (i) three
underlying distinct disorders; (ii) a differing severity of
the same disorder; (iif) symptoms at different stages of
the illness; (iv) individual differences in the reaction to the
same disorder; or (v) a combination of these factors. The
search for which symptom dimensions are more herita-
ble is useful in psychiatric genetics to validate phenotypes
that have more relationship with the genetic aetiology of
schizophrenia'®. There is no consensus from family stud-
ies of which symptom dimension is more heritable. How-
ever, most studies have indicated either the disorganized
dimension or the negative symptoms dimension'*'*. Con-
cerning the relationship between OCs, symptom dimen-
sions and age at onset, most studies agree that obstetric
complications potentially damage the brain during preg-
nancy and delivery and are common in schizophrenia
with early onset”. There is also literature linking brain
abnormality with symptom dimensions (negative symp-
toms) and poor prognosis'.
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Although it is well known that there are cross-cultural
variations in certain aspects of the schizophrenia syn-
drome, the association between family history of schizo-
phrenia, OCs, symptom dimensions and age at onset of
illness has received little attention in the literature from
African populations. Inquiry into this association is nec-
essary because of the impression that obstetric complica-
tions are still highly prevalent in the developing countries
of Africa'’. Hence, this study was done to examine the
following research questions:

1. Is there a significant association between family
history of schizophrenia, on the one hand, and OCs at
birth, symptom dimensions and age at onset of illness, on
the other hand, among a Nigerian schizophrenia cohort?
2. Is there a significant association between histo-
ry of OCs at birth, on the one hand, and symptom di-
mensions and age at onset of illness, on the other hand,
among a Nigerian schizophrenia cohort?

3. When family history of schizophrenia is present
in addition to history of OCs at birth, do these interact
to moderate the expression of clinical phenotypes such
as symptom dimensions and age at onset of illness?

Materials and methods
The study lasted 6-months starting from 1% October,
2015 to 31 March, 2016.

Ethical consideration

Approval for this study was obtained from the Ethics
and Research Committee of the Federal Neuropsychi-
atric Hospital, Enugu, with reference number FNHE/
HCS&T/REA/VOL.1/176. This was approved on 23
of March, 2015 as part of a larger study on genetic epi-
demiology of schizophrenia. International ethical norms
and standards were strictly adhered to. Written informed
consent was obtained from all the participants. Participa-
tion was voluntary.

Study design and population

This was a cross-sectional study. The study was carried
out among patients of the Federal Neuropsychiatric Hos-
pital (FNH), Enugu, which is one of the eight specialist
Psychiatric Hospitals established by the Federal Govern-
ment of Nigeria. It is located within Enugu metropolis
and provides mental health care for people within the
South Eastern part of Nigeria and neighbouring geopo-
litical zones. Consecutive in-patients admitted into the
wards, who gave permission for their mothers and other
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relatives to be approached, were recruited into the study.
Patients aged 18-64 years whose diagnoses were made
at least one year prior to sampling (to allow for stability
of diagnosis) were included in the study. Patients with
schizophrenia of suspected organic aetiology (including
substance use disorders), medical and psychiatric co-mor-
bidities, were excluded through a detailed medical history,
mental state examination, and full physical examination
(including neurological examination). Also excluded were
those whose mothers were not available or could not give
details of their obstetric histories. Only in-patients were
involved because of the lengthy time of interview and
also because the admission period was an opportune time
to locate many family members, especially during visiting
hours. Patients were interviewed when they were in sta-
ble clinical conditions (fully conscious, could follow the
interview process, and not requiring emergency chemical
and/or physical restraint).

Sample selection

Study subjects from the various wards were recruited
as listed in the hospital’s admission register, which is a
record of patients by date of admission and diagnosis.
A total of 250 patients were admitted into the various
wards in the 6-month period of the study. This study is
part of a larger study on genetic epidemiology of schizo-
phrenia which sought to evaluate the morbid risk, obstet-
ric complications and handedness among patients with
schizophrenia'®". Based on the finding that the morbid
risk of schizophrenia in first-degree relatives was 5.0%,
compared with 0.8% for the control group, we comput-
ed the required sample size using Cochran formula for
comparison groups (2z2pq/d2) and arrived at 124, each,
for patients and comparison group. Of the 250 patients
admitted, 161 had a clinical diagnosis of schizophrenia
by the unit consultant. The 161 patients were approached
and after complete description of the study, six declined
to give consent due to unwillingness to participate. The
remaining 155 were recruited for the study after obtain-
ing a written informed consent. After re-assessment, 17
were excluded either because of suspected organic aeti-
ology, mother not available for interview, or illness had
not lasted up to 1 year. The diagnosis of the remaining
138 subjects was confirmed using the Mini International
Neuropsychiatric Interview (MINI).
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Procedure and measurement

Diagnostic interview

Diagnosis of schizophrenia was made using the ICD-10
criteria for schizophrenia and confirmed using the Mini
International Neuropsychiatric Interview (MINI). One
senior resident doctor in psychiatry applied the MINI,
while two other senior resident doctors in psychiatry ap-
plied the family history diagnostic interviews. They were
trained to apply the study instruments by a senior psy-
chiatrist with experience in the use of these instruments.
At the preliminary stage of the study, they took turns in
interviewing patients not involved in the study. The study
commenced when it was judged that the resident doctors
could confidently use the questionnaires to interview the
participants in the prescribed manner.

Family history interview

The family interview for patients and their relatives was
done by two trained senior psychiatry residents, using the
Family Interview for Genetic Studies (FIGS)*. Details
about the ascertainment of family history of mental ill-
ness have been presented elsewhere'®.

Obstetric history and other clinical interviews
Lewis and Murray Obstetric Complication Scale
Information on obstetric complications was obtained by
maternal interview using the Lewis and Murray Obstetric
Complication Scale. Subjects were rated as having definite
or no complications. The Lewis obstetric complication
scale is an “atheoretical scale” designed to measure in-
dices of obstetric health, broadly defined as conditions
during the mother’s pregnancy combined with factors
related to the delivery and neonatal health status®. In-
tended sources of information when using the scale may
be the mother or birth records. In this study, the mother
provided the birth history.

Brief Psychiatry Rating Scale (BPRS)

The BPRS is a widely used instrument for assessing the
severity of positive, negative, general and affective symp-
toms of individuals who have severe mental disorders; es-
pecially schizophrenia®. The BPRS consists of 18-symp-
tom constructs and takes 20-30 minutes for the interview
and scoring, It is rated on a Likert scale of 1 (not pres-
ent) to 7(extremely severe) or 0-6 in the new version. In
this study, the 0-6 scoring was used. It has good internal
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consistency (Cronbach’s alpha) of 0.81-0.91, and gener-
ally high validity when compared with other measures of
general psychopathology®.

Scale for the Assessment of Negative symptoms
(SANYS)

The Scale for the Assessment of Negative Symptoms
(SANS) was developed by Nancy Andreasen and was
first published in 1984**. SANS is a rating scale to mea-
sure negative symptoms in schizophrenia. It consists of
5 domains, and within each domain separate symptoms
are rated from O (absent) to 5(severe). It has acceptable
internal consistency (Cronbach’s alpha) of 0.89%.

History of the age at onset of illness

Age at onset of illness was defined as the age of the pa-
tient at the first noticeable change in behaviour. It was
obtained from both the patient and the significant other,
separately. In cases of disparity, further information was
sought and the illness onset was dated in a consensus.

Table 1: Sample characteristics

Data analysis

The results were analysed using the Statistical Packages
for Social Sciences, version 18. We assessed the associ-
ation of family history of schizophrenia with obstetric
complications using chi-square. The interaction of family
history and history of OCs with age at onset and symp-
tom dimensions was analyzed using Analysis of Covari-

ance (ANCOVA).

Results

Table 1 shows the socio-demographic and some clinical
characteristics of the 138 schizophrenia participants. The
mean age of the participants was 31.76210.40 years. The
mean duration of the illness was 8.01£8.87 years. Mean
age at onset was similar for males (23.6yrs) and females
(24.4yrs). The majority (52.9%) were males, never mar-
ried (76.8%), had formal education above primary school
level (84.8%) and were unemployed (72.4%).

Characteristics (N=138) Stat. difference
Mean Age 31.76 £10.40

Age at Onset (years) 23.97+£7.12

Age at onset (Male) 23.63+7.57 t=-0.59, df=136
Age at onset 24.35+6.61 p=0.55
(Female)

Duration of illness (years) 8.61+8.87

Gender

Male 73(52.9%)

Female 65(47.1%)

Marital Status

Never Married 106(76.8%)

Married 21(15.2%)
Separated/Divorced/Widowed 11(8.0%)

Educational Status

No formal education 3(2.2%)

Primary education 18(13%)

Secondary education 80(58.0%)

Tertiary education 37(26.8%)

Employment Status

Unemployed 100(72.4%)

Working part-time 10(7.2%)

Working full time 28(20.4%)
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The association of family history of schizophrenia with
obstetric complications at birth is shown in table 2. Al-
though there was no significant association between fam-
ily history of schizophrenia and history of OCs at birth
even with Yate’s correction (x2=0.26, df=1, p=0.37),

subjects from multiply affected families had higher prev-
alence of OCs at birth. For example, of those with no
family history, 16.7% had history of OCs; for those with
single family member affected, 19.2% had history of
OCs; while of those with history of multiply affected
family members, 33.3% had history of OCs.

Table 2: Family history of schizophrenia versus history of obstetric complications at birth of

schizophrenia proband
(N=138)
FHS History of Definite OCs Statistical Difference
Yes No
No FHS(n=48) 8(16.7%) 40(83.3%)
Only one 10(19.2%) 42(80.8%) ©=1.26; df=1; p=0.26*
FHS(n=52)
Multiple FHS  12(33.3%) 24(66.7%)
(n=36)

NB: OCs= Obstetric Complications at birth, FHS=Family History of Schizophrenia, *the chi-square reported in the table is for the re-grouped data i.e., row 2 and row 3 were

combined against row 1. *Yate’s continuity correction (y2=0.26; df=1; p=0.37).

The psychopathological scores for those with family his-
tory of schizophrenia versus those without family his-
tory, were not significantly different for positive symp-
toms (7.6£5.1 versus 6.315.1) and negative symptoms
(60.2£29.6 versus 54.1£34.6) (p>0.05). However, for
the disorganization syndrome, those with family history
had significantly higher scores (6.523.2 versus 4.5+3.0,
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t=2.2, df=136, p=0.03). For the association of history
of OCs and symptom dimensions, there were higher psy-
chopathological scores in the presence of OCs. This did
not reach significance for positive syndrome (8.7+5.1ver-
sus 7.5%5.0) and negative syndrome (64.0£28.3 versus
55.2+32.3), as well as the disorganization syndrome
(6.1£3.2 versus 5.1+3.2) t=1.8, df=136, p=0.08) as
shown in table 3.
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Table 3: Family history of schizophrenia and history of obstetric complications versus

symptom dimensions of schizophrenia patients

(N=138)
Variables PSD Stat. NSD Stat. DSD Stat.
difference difference difference

FHS
Y

@ 7.63+5.13 =137 60.17+29.60 t=1.04 6454322 =216

df=136 df=136 df=136

No 6.33£5.06  p=0.17 54.14+34.59 p=0.30 4524301 p=0.03
History of OCs  8.7245.12 =245 64.57+28.29 t=1.67 6.0943.15  =1.77
Yes df=136 df=136 df=136
No 749£499  p=0.12 552243225 p=0.10 5076322 p=0.08

11 PSD = Positive Symptoms Dimension; NSD = Negative symptoms Dimension; DSD = Disorganized Symptoms Dimension, OCs=

Obstetric Complications at birth, FHS=Family History of Schizophrenia

As reported in table 4, on the history of OCs and age at
onset of illness, it was observed that patients with his-
tory of OCs became ill averagely about 4 years earlier
than those without a history of OCs (t=-2.72, df=130,
p=0.007).

African Health Sciences Vol 20 Issue 2, June, 2020

In view of these trends for higher psychopathological
scores and lower age at onset in the presence of family
history of schizophrenia and history of OCs, the data
were subjected to Analysis of Covariance (ANCOVA), in
order to see whether there was a significant interaction
between family history of schizophrenia and history of
OCs on the values of psychopathological scores and age
at onset.
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Table 4: Family history of schizophrenia and history of obstetric complications versus age at

onset of schizophrenia

(N=138)
Family history of Schizophrenia Age at Onset Statistical Difference
Variables
Yes 23.9847.11 t=0.02, df=136, p=0.98
No 23.95+7.22
History of OCs
Yes 21.70+6.06

t=-2.72, df=136, p=0.007

No 25.1247.36

OCs= Obstetric Complications at birth

In figure 1, the interaction between family history of
schizophrenia and history of OCs, for disorganized syn-
drome (as dependent variable), with duration of illness as

a covariate, failed to reach significance (p=0.059). Family
history made a significant contribution in this interaction
(F=4.4, p=0.04), but the corrected model for the total
interaction failed to reach significance (p=0.059).
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Figure 1: Line graph showing the interaction between family history of schizophrenia and
history of obstetric complications on disorganized symptoms dimension.
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Similarly in figure 2, the interaction between family his-
tory of schizophrenia and history of OCs, for positive
syndrome (as dependent variable), with duration of ill-
ness as a covariate, failed to reach significance (F=2.5,
p=0.059) and the significant contributor to the interac-
tion was family history of schizophrenia (F=4.4, p=0.04).

In analyzing the interaction between history of OCs and
family history of schizophrenia with respect to age at on-
set of illness (as dependent variable, gender as covariate),
we found that the interaction just failed to reach signifi-
cance (F=2.6, p=0.057), and the significant contributor
to this interaction was OCs (F=7.3, P=0.008) as shown
in figure 3.
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Figure 2: Line graph showing the interaction between family history of schizophrenia and history
of obstetric complications on positive symptoms dimension.
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Figure 3: Line graph showing the interaction between family history of schizophrenia and history
of obstetric complications on age at onset of illness.

In other words, the effect of the interaction between FHS
and history of OCs was non-significant (p=0.059), when
these two factors were simultaneously positive, for high-
er scores on the disorganization and positive syndromes,
and a lower age at onset of illness

Discussion

The study sought to explore the relationship of family
history of schizophrenia (FHS) with history of obstetric
complications at birth (OCs) among probands, in order
to see whether the simultaneous presence of these two
factors would have an additive effect on the type of psy-
chopathology and age at onset of illness.

We found that, in the univariate analyses, there was a ten-
dency for higher psychopathological scores in the pres-
ence of family history of schizophrenia which reached
significance for disorganization syndrome. On the other

hand, age at onset was significantly lower (on average by
4 years) for those with history of OCs (p=0.007).
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In the multivariate analyses, the effect of the interaction
between FHS and history of OCs was non-significant
(p=0.059), when these two factors were simultaneous-
ly positive, for higher scores on the disorganization and
positive syndromes, and a lower age at onset of illness.

Family history of schizophrenia and obstetric com-
plications

Despite the tendency for a dose-response situation,
whereby probands from multiply affected families had
higher prevalence of OCs (33.3%) compared with those
with no family history (16.7%), and those with only one
other family member affected (19.2%), this trend did not
reach significance. We found no evidence to support the
notion in the literature that obstetric complications are
themselves a manifestation of genetic risk to schizophre-
nia. Our finding is in line with those of some studies®'.
To prove such an association would require a more rig-
orous methodology, such as representative, larger sample
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size and follow-up studies. Although obstetric complica-
tions remain the most documented environmental indi-
cators of risk for schizophrenia, the pathogenic role they
play in the aetiology of schizophrenia is uncertain.

Family history and schizophrenia symptom dimen-
sions

It is well established by factor analysis that there are at
least three symptom dimensions (positive, negative, and
disorganized) in schizophrenia'®. However, it is not cleat-
ly known if genetic factors contribute to the variations in
these syndromes. Our finding is in support of a possible
genetic contribution to the disorganization dimension.
This is consistent with the results of other studies®®?,
thus underscoring the impression that the disorganized
syndrome is a core clinical phenotype of schizophrenia.
Our finding with regards to disorganized, positive and
negative symptoms dimension and family history is in line
with the result from molecular genetic studies of the re-
lationship between genes and psychopathological dimen-
sions of schizophrenia®*. DeRosse et al.”” reported that
disorganization syndrome was associated with multiple
single nucleotide polymorphisms (SNPs) in chromosome
6q, the positive symptoms dimension was associated with
one SNPs in chromosome 6q, while the negative symp-

toms dimension was not significantly associated with any
of the SNPs studied (6q, 6p, and 20pq).

Obstetric Complications versus age at onset of
schizophrenia

We found a significant association between history of
OCs and age at onset, such that, on average, schizophre-
nia probands with history of OCs became ill 4 years ear-
lier than those without history of OCs. Our finding is
in line with majority of studies in this area™’'. Howev-
er, the pathophysiological link between history of OCs
and age at onset of schizophrenia remains to be clarified.
Some scholars have hypothesized that foetal hypoxia may
be a risk factor for early age at onset".

Interaction of OCs and family history on schizo-
phrenia phenotypes

The gene-environment interaction model of schizophre-
nia posits that the occurrence of an obstetric complica-
tion in a genetically vulnerable individual would increase
the likelihood of that individual developing schizophre-
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nia. Alternatively, that the genetic and obstetric risk fac-
tors for schizophrenia occur independently of each other
but additively influence risk of schizophrenia expres-
sion™. Our findings in Figures 1-3 did not support either
of these models for the psychopathological dimensions
and lower age at onset of illness. However, the significant
association between history of OCs and age at onset of
illness such that patients with history of obstetric com-
plication developed schizophrenia earlier is important
for driving primary prevention in developing countries,
where obstetric complications are still high. Regarding
the interaction between these variables on the pheno-
types of schizophrenia, more studies are still needed to
clarify these interactions, if there is any.

Limitations

Maternal recall bias is a limitation. Secondly, we did not
determine the relationship of specific OCs and its sever-
ity on our outcome variables.

Conclusion

Family history of schizophrenia was significantly asso-
ciated with disorganization symptoms dimension while
OCs was significantly associated with earlier age at onset.
There was no significant interaction between FHS and
OCs on the dimensions of psychopathology and age at
onset of illness in this study.
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