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ABSTRACT

Background and objective: The way we think about schizophrenia today is profoundly different from the
way this illness was seen in the twentieth century. We now know that the etiology of schizophrenia is
multifactorial and reflects an interaction between genetic vulnerability and environmental contributors.
Environmental risk factors such as pregnancy and birth complications, childhood trauma, migration, social
isolation, urbanicity, and substance abuse, alone and in combination, acting at a number of levels over time,
influence the individual’s likelihood to develop the disorder. There are no studies on mental health in Yemen
in general and schizophrenia in particular. Thus, the aim of this study was to study the non-genetic risk
factors of schizophrenia. The specific objectives were to compare exposure to suspected risk factors for
schizophrenia in a cohort of schizophrenia patients with those randomly selected from the community.
Methods: The researchers approached inpatient in Al-Amal Hospital for Psychiatric Diseases with a
diagnosis of schizophrenia. Patients from this list were then randomly selected using the card-shuffling
technique. Patients were included in the study if a review of their records confirmed a diagnosis of
schizophrenia according to DSM 1V criteria, they were >18 years old, and had attended the clinics between
the period January 2021 and December 2021. Controls were from general population by selected randomly
from the list of censuses by simple random selection from Sana’a governorate.

Results: Regarding associated risk factors of schizophrenia, there was significant association with low
income (OR=7.1), loss work (OR=57), smoking (OR=5.9), Khat chewing (OR=12.4), birth complications
(OR=7.2), 1-6 Apgar scores (OR=1.8), older paternal age (OR=3.2), the spring birth (OR=2.2), and winter
birth (OR=1.9), childhood trauma (OR=1.9), cannabis (OR=7.4), hypertension(OR=4.7) , and diabetics
(OR=6.6).

Conclusion: Future research in Yemen should also explore potential protective factors in groups at risk for
psychotic disorders. A new area of research should involve big data and predictive models, by replacing
traditional paper notes with electronic patient records.
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4. Discussion

1. Introduction:

Schizophrenia is a [1] mental illness
manifested by persistent or recurrent [2]
psychotic episodes. The main symptoms include
hallucinations  (usually  hearing  voices),
disorganized thinking, and delusions [3].
Additional symptoms include  decreased
emotional expression, social withdrawal, and
apathy [2 ]. Symptoms typically develop
progressively, onset during youth, and in a lot of
cases never solve [3, 4]. Much research has
shown that schizophrenia has a well-established
genetic component, which can now be estimated
using the polygenic risk score for schizophrenia
[5,6]. In the the ground-breaking meta-analysis
of genome-wide association study (GWAS) of
schizophrenia, 108 loci associated with
schizophrenia  were identified [6]. The
implicated sites include genes required in
regulation of calcium channels, dopamine
synthesis, neurotransmitter glutamate receptors
and immunity. However, these studies and
following GWAS studies clarify only a minority
of the variation in liability for schizophrenia
across populations. This reflects the fact that a
large proportion of the responsibility for the
occurrence of schizophrenia and the severity of
the condition may be due to interactions between
genes and the environment [7] or to epigenetic
mechanisms that reflect the influence of
environmental factors. Indeed, mounting
evidence suggests that non-genetic risk factors
not only contribute to disease, but also suggest
ways in which we might find potential subgroups
of people at higher risk and thus impact clinical
management [7].

From the time when early 2011, Yemen
has been live through political instability and
war. The population of Yemen in general and
Sana'a in particular suffer from an insecure pace
of life and may suffer from psychological and
physical stress that can affect their mental health.
It is clear that there are limited studies in Yemen
that study and discuss infectious diseases [8-20],
immunological diseases, antimicrobial
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resistance, etc. [21-23], but unfortunately there
are no studies on mental health in Yemen in
general and schizophrenia in particular. Thus, the
aim of this study was to study non-genetic factors
of developing schizophrenia in Sanaa. The
specific objectives were to compare exposure to
suspected risk factors for schizophrenia in a
cohort of schizophrenia patients with those
randomly selected from the community.

2. Materials And Methods

Study sample

The researchers approached inpatient in Al-
Amal Hospital for Psychiatric Diseases with a
diagnosis of schizophrenia. Patients from this list
were then randomly selected using the card-
shuffling technique. Patients were included in the
study if a review of their records confirmed a
diagnosis of schizophrenia according to DSM 1V
criteria, they were >18 years old, and had
attended the clinics between the period January
2021 and December 2021. Controls were from
general population by selected randomly from
the list of censuses by simple random selection
from Sana’a governorate. = The comparator
(control) was selected by simple random
sampling in order to make statistical conclusions
about the population. It also helps ensure high
internal validity: randomization is the best way
to minimize the influence of potentially
confounding variables. In this way, the basic
requirements were prepared for this, as a
complete list of each member of the population
was obtained in Sana'a Governorate. The random
selection was done by computer, after which
each of the 110 selected residents was contacted
or reached. Data was collected from them by
telephone or access to them.

Data analysis: Descriptive statistics were
computed as mean and frequencies (count and
percentages). The two-tailed paired t-test was
used to compare continuous characteristics (age)
between the groups. Comparisons between
schizophrenia cases and healthy control
(outcome variable) with respect to patient
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characteristics (age, gender, highest level of
education, employment status, poor adherence,
income, substance abuse, etc were examined by
the use of contingency tables (chi-squared test
with Yates correction and Fisher’s exact test,
ORs). All analyses were calculated by the Epi-
Info version 7 (CDC, USA).

Ethical Consideration: Ethical approval
N0:1699 dated January 1, 2021 was taken from
the Medical Ethics and Research Committee of
the Faculty of Medicine and Health Sciences,
Sana’a University. The trial was according to the
ethical guidelines of the review committee.

3. Results

Regarding associated risk factors of
schizophrenia, there was significant association
with low income in which odds ratio was 7.1,
95% CIl=3.5-14.3 and p <0.001, loss work
(OR=57, 95% CI=24.8 - 133 and p <0.001),
smoking (OR=5.9, 95% CI=3.1 — 11.1 and p
<0.001), Khat chewing (OR=12.4, 95% CI= 6.3
— 24.7 and p <0.001), birth complications
(OR=7.2,95% CI=1. 6 — 32.8 and p <0.001), 1-6
Apgar scores (OR=1.8, 95% CI=1.1 — 3.3 and
p=0.04), older paternal age (OR=3.2, 95%
CI=1.5-6.8, and p <0.001), the spring birth
(OR=2.2, 95% ClI=1.2-4.2, and p =0.01), and
winter birth (OR=1.9, 95% CI=1.1-3.4, and p
=0.02), parental socioeconomic status (OR=7.1,
95% CI=3.5-14.3, and p <0.001), childhood
trauma (OR=1.9, 95% CI=1.1-3.4, and p=0.02),
cannabis (marijuana) use in
adolescence (OR=7.4, 95% CI=1.0-61, and p
=0.03), hypertension(OR=4.7, 95% CI=1.3-17.2,
and p =0.009), and diabetics (OR=6.6, 95%
Cl=1.4-30.2, and p =0.005) (Table 1-5).

4. DISCUSSION

In terms of risk factors for schizophrenia,
schizophrenia is defined as a neuro-
developmental  disorder  without precise
boundaries, or a single cause, and is thought to
develop from interactions of the genetic
environment with the respective vulnerability
factors [6, 24, 25]. These risk factor relations are
multifaceted, as they can engage abundant and
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diverse abuses from pregnancy into adulthood
[25]. Genetic predisposition by itself, without the
interaction of environmental factors, would not
make possible the progress of schizophrenia
[25]. The genetic component means that prenatal
brain  development is  disturbed, and
environmental influence influences postnatal
brain development [26]. Facts illustrate that
genetically susceptible children are more
probable to be influenced by environmental risk
factors [26]. In the current study, there was an
association between obstetric complications and
the development of schizophrenia with an
associated odds ratio of 7.2,95% Cl = 1.6 - 32.8
and p < 0.001, also 1-6 Apgar scores were
significantly associated with schizophrenia (OR
= 1.8, 95% CI = 1.1-3.3 and p = 0.04), these
results are consistent with the studies by Cannon
et al. [27], Dalman et al. [28], Mittal et al. [29]
and Kotlicka-Antczak et al. [30]; as obstetric
complications have been well documented as a
risk factors for schizophrenia; and an increased
susceptibility to schizophrenia has been
associated with emergency caesarean section,
bleeding during pregnancy, pre-eclampsia [29],
low birth weight, and the use of forceps for
delivery [31-33].

In the current study an association between
advancing parental age and developing
schizophrenia was associated with an associated
OR of 3.2, with 95% CI = 1.5-6.8, and p < 0.001.
This finding is similar to that previously reported
in which increased paternal age, from ages above
34 and older was associated with schizophrenia
[34-38]. An attractive theory suggests that an
age-related increase in sporadic de novo
mutations in male germ cells may play a role
[39-41]. However, this was ruled out by a study
from Denmark indicating that delayed marriage
and reproduction may be due to the personality
traits of the fathers [42]. A less consistent pattern
of outcomes emerged with regard to maternal age
at birth and risk of schizophrenia in the offspring.
In one study, age younger than 19 years old and
older than 40 years old [43] appeared to increase
the risk. However, in another cohort study, the
risk was shown to be reduced in offspring of

42


https://journals.su.edu.ye/index.php/jchm

Non-Genetic Factors in Schizophrenia in Yemen

mothers older than 30 years of age [44]. Lopez
Castroman and others. (2010) found only a
significant linear association with maternal age
[45].

In the current study, an association
between trauma and the development of
schizophrenia had an associated OR of 1.9, with
a 95% CI = 1.1-3.4, and p was 0.02 with trauma
and social adversities in various forms, both
during childhood and adulthood, have been
widely investigated as potential risk factors for
schizophrenia. Varese and colleagues report, in a
meta-analysis of case-control, prospective, and
cross-sectional studies, that there is strong
evidence that childhood adversity (defined as
sexual abuse, physical abuse,
emotional/psychological abuse, neglect, parental
death, and bullying) is associated with an
increased risk of psychosis in adulthood (overall
odds ratio = 2.78) [46]. There is an association
between permanent separation from or death of
one or both parents and psychosis [47] and abuse,
bullying, and psychosis [48]. A strong
association was found between childhood trauma
and schizophrenia symptoms, with childhood
trauma associated with the most severe forms of
positive symptoms in adulthood, particularly
hallucinations [49], and affective symptoms [50].
Life events proximal to disease onset, defined as
situations that lead to positive or negative
changes in personal circumstances and/or have a
threat component, were investigated [51]. One of
the last 10 years review and meta-analysis of the
relationship between life events and psychosis
suggested a three-fold increase in the odds of life
events in the period prior to the onset of
psychosis, the time period under study ranging
from 3 months to 3.6 years [52].

In the current study, there was an
association between low parental socioeconomic
status and the development of schizophrenia
where the associated OR was 7.1, with 95% CI =
3.5-14.3, and P was <0. 001.This finding is
consistent with previous reports in which some
reports link social inequality at birth to
schizophrenia. It has been reported that
socioeconomic status (usually measured by
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parental occupation) is associated with an
increased risk of developing psychosis [53].
However, while some findings are positive, there
are a number of conflicting studies that show no
association between psychosis and low social
class at birth or even an association with high
social class [54]. Signs of isolation/denial, alone
and cumulative, are also associated with
psychosis [24]. Patients with first-episode
psychosis are more likely to live alone; being
single or unemployed; live in rented
accommodation, in crowded conditions; and
having income below the official poverty level,
not only at first contact with psychiatric services
but up to 5 years before the onset of psychosis,
with odds nearly twofold increased. World
Health Organization (WHO) studies have
reported that despite better access to biomedical
treatment, higher rates of chronic disability and
dependency in schizophrenia occur in high-
income countries than in low-income countries
and suggest that something essential for recovery
IS missing in the tissue. social [25].

In the current study there was no
association between urban residence and
development of schizophrenia as its associated
OR was 1.1, with 95% CI = 0.63-1.8, and P was
0.78. This is in contrast to previous reports by
Marcellis et al. [55], Krabbendam et al. [56] and
van Os et al. [57], as growing up and/or living in
an urban environment is often associated with an
increased risk of developing schizophrenia or
psychosis in general. A meta-analysis including
a total of 47,087 cases of psychosis shows a
pooled odds ratio for psychosis in the urban
setting compared to the rural setting of 2.39 (95%
Cl 1.62-3.51) [58]. Changing the place of
residence in childhood from a rural to an urban
environment doubles the risk of developing
schizophrenia [59], and the more years a child
spends in an urban area, the higher the risk [60].
Many explanations have been proposed such as
increased exposure to prenatal influenza [61],
maternal  obstetric ~ complications  [62],
Toxoplasma infection [63], cannabis use [64],
social deprivation, income inequality, and social
fragmentation but none of which have been
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verified. Moreover, while the largest multicentre
study of first-episode psychosis patients to date
(the EU-GEI study) confirmed heightening in
northern European cities including London,
Amsterdam, and Paris, the effect of heightening
intensity is not so evident in southern European
settings [ 65].

In the current study, there was an association
between cannabis and use of other substances
such as khat and smoking with the development
of schizophrenia where the associated OR was
5.9, (95% CI = 3.1 - 11.1 and p < 0.001) for
smoking, and khat chewing had an associated OR
of 12.4 (95% CI = 6.3). -24.7, p < 0.001), and for
cannabis (marijuana) use in adolescence it was
7.4 (95% CI = 1.0-61, p = 0.03). These results
are consistent with the fact that drug use before
seizures or during a psychotic episode is highly
prevalent in psychotic patients [66]. There is
good evidence that psychostimulants (such as
amphetamines and cocaine) can induce
psychosis [67]. There have also been some
suggestions that alcohol misuse and psychosis
may be linked [68], and the last five years, a
meta-analysis has raised the question whether
tobacco use could be a risk factor for psychosis
[69]. However, much greater evidence points to
an important role in the aetiology and
pathogenesis of cannabis use. Prospective
epidemiological studies consistently report an
association  between cannabis use and
schizophrenia [70-72], with an estimated two- to
three-fold increased risk [70]. A dose-response
relationship between the extent of use and the
risk of developing psychosis was presented in a
meta-analysis [73]. The association is strongest
in individuals who used cannabis previously
[71], who wused high-potency cannabinoids
(THC) or frequently [70]. In fact, the EU-GEI
study found that if high-potency cannabis was no
longer available, about 12% of first-episode
psychosis cases could be prevented across 11
sites in Europe, rising to 30% in London and 50%
in Amsterdam [74]. The age at which cannabis
use begins appears to be related to the age at
onset of psychosis [75] while continued cannabis
use after the first episode is associated with a
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lower prognosis [76], higher relapse rates, longer
hospitalizations, and more severe positive
symptoms [77].

5. Conclusion

Future research in Yemen should also
explore potential protective factors in groups at
risk for psychotic disorders. A new area of
research should involve big data and predictive
models, by replacing traditional paper notes with
electronic patient records. It is likely that in the
near future schizophrenia will require a host of
new diagnostic approaches, including measures
of genetic risk, environmental risk factors, and
brain imaging.
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RESULTS
Table 1: Age and Gender Distribution of schizophrenic patients and the control in Sana'a City, Yemen
Cases n=110 Control n=110
Characters
Number | percentage Number | percentage
Gender
Female 5 4.9 29 26.4
Male 105 955 81 73.6
Age groups
20 — 29 years 44 40 78 70.9
30-39 years 48 43.6 18 16.4
40 — 49 years 6 55 14 12.7
> 50 years 12 10.9 0 0
Total 110 100 110 100
Mean age 33.7 years 28.6 years
SD 9.6 years 7.5 years
Median 33 years 27 years
Mode 35 years 28ears
Min 20 years 18 years
Max 75 years 48 years

Table 2: Complications related to pregnancy and childbirth as risk factors for developing schizophrenia

Characters | Cases n=110 | Control n=110 OR|[9%5%CI | X2 [ P
Birth complications

Yes 13 2 7.2 |16-32.8 | 8.6 | 0.003
No 97 108

Birth weight

Normal 71 67 1.2 0.67-2 0.31 0.57
Low 39 43 0.85 0.4-14 0.31 0.57
Apgar scores

1-6 41 27 1.8 1.1-3.3 4.2 0.04
7-10 69 83 0.54 0.3-0.9 4.2 0.04
paternal age

older 29 11 3.2 1.5-6.8 9.9 <0.001
Younger 81 99 0.31 0.14-0.6 9.9 <0.001
Maternal smoking during pregnancy

Yes 38 27 1.6 | 0.9-2.9 | 2.6 | 0.1

No 72 83

season of birth

The Spring 35 19 2.2 1.2-4.2 6.3 0.01
The Summer 21 39 0.42 0.22-0.79 7.4 0.006
The autumn 18 29 0.54 0.28-1.05 3.3 0.07
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Table 3: Trauma and Social Adversities factors as associated risk factors of schizophrenia development

Characters Cases n=110 Control n=110 OR |95%Cl |[X2 | P
parental socioeconomic status
High 10 9.1 16 | 145 0.58 | 0.25-1.3 1.5 0.21
Moderate 2 1.8 38 418 0.035 | 0.0080.15 | 39 <0.001
Low 98 89.1 56 | 50.9 7.1 3.5-14.3 33.8 <0.001
childhood trauma
Yes 41 26 1.9 1.1-34 4.8 0.02
No 69 84
cannabis (marijuana) use in adolescence
Yes 7 1 7.4 1.0-61 4.6 0.03
No 103 109
Hypertension 13 11.8 3 4.7 1.3-17.2 6.7 0.009
Diabetics 12 10.9 2 6.6 1.4-30.2 7.6 0.005

Table 4: Marital status, residency, and economic factors as associated risk factors of schizophrenia development

Characters Cases n=110 Control n=110 OR 95% CI X2 P
Marital status
Married 59 53.6 52 47.3 1.2 0.75-2.1 0.89 0.34
Single 51 46.4 58 52.7 0.77 | 0.45-1.3 0.89 0.34
Residency
Rural 49 44.5 51 46.4 0.92 | 0.54-1.58 0.073 0.78
Urban 61 55.5 59 53.6 1.1 0.63-1.8 0.073 0.78
Economic status
Housing
Own 88 80 51 46.4 4.6 2.5-8.4 26.7 <0.001
Rent 22 20 59 53.6 0.21 |0.11-0.3 26.7 <0.001
Income
High 10 9.1 16 14.5 0.58 | 0.25-1.3 15 0.21
Moderate 2 18 38 41.8 0.035 | 0.008- 39 <0.001
0.15
Low 98 89.1 56 50.9 7.1 3.5-14.3 33.8 <0.001
Loss of work
Yes 92 83.6 10 9.1 57 | 24.8-133 | 126 | <0.001
No 16 14.6 100 90.9
Table 5: Habits as associated risk factors of schizophrenia development
Characters Cases n=110 | Controln=110 |[OR  [95%Cl | X2 [ P
Smoking
Yes 59 53.6 18 16.4 59 |3.1-11.1 335 | <0.001
No 51 46.4 92 83.6
Khat chewing
Yes 96 87.3 39 35.5 12.4 | 6.3-24.7 62 | <0.001
No 14 12.7 71 64.5
cannabis (marijuana) use in adolescence
Yes 7 1 7.4 |1.0-61 4.6 0.03
No 103 109
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