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 Background: Autism spectrum disorder (ASD) is a neurological disorder typically ap-

pearing before the age of three. The exact cause of autism remains uncertain, and sev-
eral factors may be involved in its onset: genetic factors and possible environmental 
factors. The aim of this study was to assess the correlates of autism in the Lebanese 
population. 

Methods: We investigated the association of autism with several factors in 86 autism 

cases from specialized schools for children with developmental disabilities and 172 con-
trol children from regular public schools in the same regions. Several risk factors for au-
tism were investigated after comparison with a cohort control on parental age, sex, ma-
ternal unhappy feeling during pregnancy, consanguineous marriage, and province of 
residence. The Chi-square test was used to compare nominal variables, and Fisher ex-
act test was used in case expected values within cells were inferior to five. For quantita-
tive variables, we used t-test to compare means between two groups, after checking 

their distribution normality. For multivariate analysis, we used a forward stepwise likeli-
hood ratio logistic regression. 

Results: We observed male predominance (79.1%) among autistic infants. There was a 

significant association between autism and older parents age (OR=1.27), male sex 
(OR=3.38), unhappy maternal feeling during pregnancy (OR=5.77), living close to indus-
try (OR=6.58), previous childhood infection (OR=8.85), but none concerning maternal 
age, paternal age and consanguinity.  

Conclusions: In this pilot epidemiological study of autism in Lebanon, we found several 

prenatal and perinatal risk factors for autism that could be modified. 
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Introduction 

utism is a neurodevelopmental disorder charac-

terized by communication and social contact im-

pairment and stereotypic movements. It mani-

fests early in life, usually before the age of three. This 

Pervasive Developmental Disorder (PDD) belongs to the 

broad family of Autism Spectrum Disorders (ASD) 

which includes Asperger syndrome, Rett syndrome and 

PDD-not otherwise specified 
1
. Its mean prevalence rate 

is 1/1000 children
1
, whereas other studies showed a 

greater prevalence with an increase in the frequency from 

4 per 10,000 in 1950 to 40 to 60 per 10,000 as of 2008 
2
. 

Many risk factors have been proposed to play role in 

the etiology of autism. Genetic predisposition was first 

suggested by twin and family studies 
3
 and genetic stud-

ies later revealed the presence of a number of susceptibil-

ity genes which interaction could account for the variable 

expressivity observed in this disorder
4
. Suggested envi-

ronmental factors include mother’s age and psychological 

status, toxic exposures, prenatal infections and reactions 

to vaccines, particularly MMR (Measles, Mumps and 

Rubella vaccines). However, this latter factor has been 

much investigated and does not seem to be involved in 

the occurrence of autism
5,6

. 

A 
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This etiologic heterogeneity is reflected in the specific 

features of the illness, such as delayed speech for exam-

ple, that are more similar in affected relatives than in un-

related cases, and that could be phenotypic markers for 

various causes of the disorder 
7
. Genome-wide screening, 

cytogenetic studies, microarray analysis and whole exo-

me sequencing was performed on a large number of fami-

lies and lead to the detection of autism susceptibility loci, 

structural chromosomal aberrations, copy number varia-

tions and de novo mutations in a number of genes 
8-12

. 

Epidemiological studies screening one or more environ-

mental factors and their correlation with autism in differ-

ent populations were also reported
13-15

. 

The needs for various types of support to Lebanese 

autistic children were discussed in a letter to the Editor of 

the Lebanese Medical Journal in 2001
16

. However, the 

present study is the first case-control study on Lebanese 

autistic children, with the objective to investigate possi-

ble correlations of some variables related to the family or 

to the mother’s or child’s health to autism. 

Methods 

Study type and sampling 

We conducted a case-control study to investigate the 

correlates of autism in the Lebanese population. The pre-

natal and perinatal conditions were assessed to identify 

potential risk factors for autism.Cases were taken from 

ten specialized schools for children with developmental 

disabilities in all Lebanese regions (Beirut, Bekaa, Mount 

Lebanon and North), except for the South where no spe-

cialized school agreed to participate. All parents of autis-

tic children were contacted; all age groups were included. 

One child per family was selected. All children were di-

agnosed as having autistic disorder by psychiatrics based 

on the Diagnostic and Statistical Manual of Mental Dis-

orders, 4
th
 edition, Text Revision (DSM-IV-TR criteria). 

Controls were randomly selected from lists provided 

by ten non specialized public schools administrators, age-

matched and taken from the same regions as the corre-

sponding cases. The number of controls was to be the 

double of cases. No exclusion criteria were applied for 

both cases and controls. The study was conducted be-

tween March and July 2012. 

Data collection 

Information concerning potential risk factors was ob-

tained using a questionnaire that was addressed to the 

parents of the children, through the schools administra-

tion and after the approval of the institutions' review 

boards. Anonymity and confidentiality of the data were 

ensured through a written informed consent form.  

The questionnaire consisted of three parts: socio-

demographic characteristics (age of parents, parents’ oc-

cupation, number of siblings, dwelling region, presence 

of industrial plants in the vicinity of the house), charac-

teristics of the child (sex, age, diagnosis age if autistic, 

type of autism, other known diseases, specific diet, vac-

cination history, drugs taken, tests performed, infection 

history, type of school and sport performing), and finally 

health characteristics of parents (age of mother and father 

at the beginning of the pregnancy, drugs taken by mother 

during pregnancy, vaccination of the mother, known dis-

ease of the mother, presence of other autistic children in 

the family, history of previous abortion, number of abor-

tions, sadness during pregnancy, complications during 

pregnancy, war exposure during pregnancy, type of de-

livery, alcohol consumption and smoking). These risk 

factors were chosen based on predisposing factors sug-

gested in previous studies
3-6; 13-15

.        

Statistical analysis 

Data were entered and analyzed using SPSS (Statisti-

cal Package for Social Sciences), version 20. Data entry 

was checked twice by lay persons. A P-value of less than 

0.05 was considered significant. The Chi-square test was 

used to compare nominal variables, and Fisher exact test 

was used in case expected values within cells were infe-

rior to five.  For quantitative variables, we used the Stu-

dent t-test to compare means between two groups, after 

checking their distribution normality.  

For multivariate analysis, we used a forward stepwise 

likelihood ratio logistic regression, taking the variable 

(autistic/non autistic) as the dependent variable, and vari-

ables which resulted in a P-value of <0.20 in the bivariate 

analysis as the independent variables: sex, father occupa-

tion, dwelling region, family hereditary disease history, 

type of family disease, mumps-measles and rubella vac-

cination in mother and child, drug intake during pregnan-

cy, sadness during pregnancy, delivery type, siblings dis-

ease and infection. 

Results 

Description of the sample  

Table 1 presents the main characteristics of each of 

the two groups: cases and controls and a comparison of 

boys and girls in each group.  In total, 86 autistic cases 

were evaluated; they were aged between three and 27 

years, 68 (79.1%) boys and 18 (20.9%) girls.  The control 

group was chosen from non-specialized schools in five 

different regions in Lebanon: a total of 172 children were 

assessed, including 100 boys (58.1%) and 72 girls 

(41.9%). Moreover, we describe in Table 1 some parental 

variables, such as parental consanguinity, the presence of 

hereditary diseases in the family, dwelling region, moth-

er’s and father’s work; there were no statistically signifi-

cant differences between boys and girls of both cases and 

controls regarding the listed characteristics. 
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Table 1: Comparison of the characteristics of cases (68 boys and 18 girls) and controls (100 boys and 72 girls) using t-test for continuous variables and 

Fisher's exact test for dichotomous variables
 

Characteristics 

Cases 

P value 

Controls 

P value Boys Girls Boys Girls 

Mean age (± SD) (yr)      

Child 12.39 ± 5.92 10.83 ± 3.23 0.144
 

8.09 ± 3.38 8.45 ± 3.74 0.502
 

Mother’s age at  pregnancy 28.88 ± 5.03 28.72 ± 5.35 0.906 28.66 ± 5.57 30.40 ± 5.81 0.052 

Father’s age at pregnancy 35.16 ± 5.99 33.66 ± 5.86 0.347 34.78 ± 6.03 36.34 ± 6.71 0.111 

Parents’ consanguinity, n (%)   0.692   0.329 

Yes 8 (72.7) 3 (27.3) 
 

8 (47.1) 9 (52.9)  

No 60 (80.0) 15 (20.0)  92 (59.4) 63 (40.6)  

Disease hereditary in the family, n (%)  0.692   0.455 

Yes 8 (72.7) 3 (27.3)  54 (55.7) 43 (44.3)  

No 60 (80.0) 15 (20.0)  46 (61.3) 29 (38.7)  

Dwelling region, n (%)    0.976   0.051 

Beirut 16 (80.0) 4 (20.0) 
 

19 (55.9) 15 (44.1) 
 

Mount Lebanon 39 (79.6) 10 (20.4)  43 (59.7) 29 (40.3)  

North 1 (100.0) 0 (0.0)  21 (80.8) 5 (19.2)  

South 3 (75.0) 1 (25.0)  12 (41.4) 17 (58.6)  

Bekaa 9 (75.0) 3 (25.0)  5 (45.5) 6 (54.5)  

Smoking mother, n (%)   0.973   0.153 

Yes 21 (80.8) 5 (19.2) 
 

29 (67.4) 14 (32.6) 
 

No 47 (78.3) 13 (21.7)  71 (55.0) 58 (45.0)  

Mother consumption of alcohol, n (%)  0.310   0.570 

Yes 11 (68.8) 5 (31.2) 
 

20 (54.1) 17 (45.9)  

No 57 (81.4) 13 (18.6)  80 (59.3) 55 (40.7)  

Mother’s work, n (%)   0.280   0.086 

Jobless 44 (78.6) 12 (21.4) 
 

68 (57.1) 51 (42.9) 
 

Working /self Worked 19 (79.2) 5 (20.8)  27 (69.2) 12 (30.8)  

Health worker 5 (83.3) 1 (16.7)  5 (35.7) 9 (64.3)  

Father’s work, n (%)   0.392   0.342
 

Jobless 2 (100.0) 0 (0.0) 
 

1 (100.0) 0 (0.0) 
 

Self employed 22 (71.0) 9 (29.0) 
 

30 (56.6) 23 (43.4) 
 

Employee 43 (84.3) 8 (15.7)  63 (61.2) 40 (38.8)  

Health profession 1 (50.0) 1 (50.0)  6 (40.0) 9 (60.0)  
 

Socio-demographic comparison between cases and con-

trols 

We analyzed the potential association of the different 

socio-demographic factors with autism in both cases and 

controls groups and their potential association with au-

tism. There was a significant difference between cases 

and controls regarding dwelling region (Mount Lebanon 

and Bekaa included the highest percentages of cases; 

P<0.001) (Table 2). 

In both case and control groups, maternal and paternal 

age at pregnancy were close (28.84 and 29.38 for cases 

and 34.84 and 35.43 for controls, respectively). The per-

centage of working mothers show a non-significant dif-

ference between the two groups. Other factors such as 

living close to an industrial plant, parental consanguinity, 

type of family diseases, autism in the family and in addi-

tion mother’s and father’s work and age were not signifi-

cantly different between cases and controls (Table 2). 

Mother’s health related factors comparison between 

cases and controls 

In Table 3, we present mother’s health differences be-

tween cases and controls: mothers of the case group have 

significantly lower vaccination against rubella, measles 

and mumps compared with controls (P<0.001 for all); 

they also had higher drug intake during pregnancy 

(P=0.007), higher frequency of sadness during pregnancy 

(P<0.001), and preterm delivery (P<0.001). Other moth-

er’s health related factors such as mother chronic diseas-

es, previous abortions, complications during pregnancy, 

war exposure during pregnancy, smoking and alcohol 

consumption during pregnancy did not show any signifi-

cant association with autism. 

Table 2: Comparison of socio-demographic distribution between cases (n=86) 

and controls (n=172) using t-test for continuous variables and Fisher's exact 
test for dichotomous variables 

Risk factors Cases Controls P value 

Dwelling region, n (%) 
  

0.001 

Beirut 20 (37.0) 34 (63.0) 
 Mount Lebanon 49 (40.5) 72 (59.5)  

North 1 (3.7) 26 (96.3)  
South 4 (12.1) 29 (87.9)  

Bekaa 12 (52.2) 11 (47.8)  

Lives close to an industrial plant, n (%) 
 

0.728 

  Yes 16 (35.6) 29 (64.4)  

  No 70 (32.9) 143 (67.1) 
 Consanguinity, n (%) 

  
0.479 

  Yes 11 (39.3) 17 (60.7) 

   No 75 (32.6) 155 (67.4) 

Type of family disease, n (%) 
  

0.101 

Cardiovascular 9 (9.7) 84 (90.3)  

Cancer 0 (0.0) 10 (100.0)  

Anemia 0 (0.0) 1 (100.0)  
Epilepsy  2 (50.0) 2 (50.0)  

Autism in the family, n (%)                    
  

1.000 

   Yes  0 (0.0) 1 (100.0) 

    No  86 (33.5) 171 (66.5) 

Mother’s work, n (%) 
  

0.643 

   Jobless 56 (32.0) 119 (68.0) 
    Working 24 (38.1) 39 (61.9)  

   Health professional 6 (30.0) 14 (70.0)  

Father’s work, n (%) 
  

0.113 

   Does not work 2 (66.7) 1 (33.3)  

   Self employed 31 (36.9) 53 (63.1)  
   Employee 51 (33.1) 103 (66.9)  

   Health profession                                                  2 (11.8) 15 (88.2)  

Mother’s age at pregnancy, 

Mean ± SD 
28.84 ± 5.07 29.38 ± 5.72 0.459 

Father’s age, Mean ±  SD 34.84 ± 5.96 35.43 ± 6.35 0.476 
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Child’s health related factors distribution between cases 

and controls 

Concerning cases, there were more boys (P=0.001), 

more siblings with autism (P=0.012), more previous in-

fection (P=0.005), and less vaccination against mumps 

(P=0.017) and measles (P=0.002) compared with con-

trols (Table 4). However, the type of previous infection 

(P=0.692) and vaccination against rubella (P=0.109) 

showed no significant difference. 

Table 3: Mother’s health related factors distribution between cases 

and controls using either Fisher's exact test or Chi-square test 

Variables Cases Controls P value 

Mother chronic disease, n (%) 
 

0.404 

Yes 3 (50.0) 3 (50.0)  

No   83 (32.9) 169 (67.1) 
 

Vaccination against rubella, n (%) 
 

0.001 

Yes  58 (25.9) 166 (74.1)  

No 8 (57.1) 6 (42.9)  

Unknown 20 (100.0) 0 (0.0) 
 

Vaccination against measles, n (%) 
 

0.001 

Yes  58 (25.9) 166 (74.1)  

No  8 (57.1) 6 (42.9)  

Unknown 20 (100.0) 0 (0.0) 
 

Vaccination against mumps, n (%) 
 

0.001 

Yes  58 (26.1) 164 (73.9)  

No 8 (50.0) 8 (50.0)  

Unknown 20 (100.0) 0 (0.0) 
 

Drug intake during pregnancy, n (%) 
 

0.007 

Yes  7 (77.8) 2 (22.2)  

 No  79 (31.7) 170 (68.3) 
 

Had an abortion, n (%) 
 

0.780 

Yes 30 (34.9) 56 (65.1)  

No   56 (32.6) 116 (67.4)  

Sadness during pregnancy, n (%) 
 

0.001 

Yes  40 (55.6) 32 (44.4)  

No  46 (24.7) 140 (75.3) 
 

Complications during pregnancy, n (%) 
 

0.603 

Yes  2 (50.0) 2 (50.0)  

No            84 (33.1)        170 (66.9)  

War exposure during pregnancy, n (%) 
 

0.249 

Yes  58 (26.1) 164 (73.9)  

No 8 (50.0) 8 (50.0)  

Unknown 20 (100.0) 0 (0.0) 
 

Delivery type, n (%) 
 

0.001 

At term and normal 55 (31.1) 122 (68.9)  

At term and caesarian 18 (27.3) 48 (72.7)  

Preterm and normal 7 (100.0) 0 (0.0)  

Preterm and caesari-

an 

6 (75.0) 2 (25.0) 

 

Smoking mother, n (%) 
 

0.371 

Yes 26 (37.7) 43 (62.3)  

No  60 (31.7) 129 (68.3) 
 

Mother consumption of alcohol, n (%) 
 

0.586 

Yes  16 (30.2) 37 (69.8)  

No  70 (34.1) 135 (65.9) 
 

 

Multivariate analysis 

The retained model explained 76.9% of the autism 

variability (Nagelkerke R
2
 = 0.769); Hosmer-Lemeshow 

test had a P-value of 0.26, and 89.9% of individuals were 

correctly classified. We found that living close to an in-

dustry (OR=6.58; P=0.018), older parents (OR=1.27; 

P<0.001), maleness in children (ORa=3.38; P=0.024), 

previous childhood infection (OR=8.85; P=0.017) and 

mother’s sadness during pregnancy (OR=5.77; P=0.001) 

were all associated with autism (Table 5).   

Excluded variables include: dwelling region, delivery 

type, vaccination of mother, and child against rubella, 

measles and mumps, drug intake during pregnancy, and 

siblings’ disease. 

Table 4: Comparison of Children’s characteristics among cases 

(n=86) and controls (n=172) using t-test for continuous variables and 

Chi square or Fisher's exact tests for dichotomous variables 

Characteristic Cases Controls P value 

Sex of the child, n (%) 
 

0.001 

  Boy 68 (40.5) 100 (59.5) 
 

  Girl   18 (20.0) 72 (80.0) 
 

Siblings with autism, n (%) 
 

0.012 

  Yes  

  No 

4 (100.0) 

82 (32.3) 

0 (0.0) 

172 (67.7)  

Vaccination against rubella, n (%) 
 

0.109 

   Yes  83 (32.7) 171 (67.3) 
 

   No  3 (75.0) 1 (25.0) 
 

Vaccination agaisnt measles, n (%) 
 

0.002 

   Yes  79 (31.6) 171 (68.4)  

   No  7 (87.5) 1 (12.5)  

Vaccination agaisnt mumps, n (%) 
 

0.017 

   Yes 81 (32.1) 171 (67.9)  

   No  5 (83.3) 1 (16.7)  

Previous infection, n (%) 
 

0.005 

   Yes 10 (66.7) 5 (33.3) 
 

   No  76 (31.3) 167 (68.7) 
 

Type of infection, n (%) 
 

0.692 

   Otitis 4 (44.4) 5 (55.6)  

   Bronchitis  1 (100.0) 0 (0.0) 
 

   Varicella 1 (100.0) 0 (0.0) 
 

   Pseudomonas 1 (100.0) 0 (0.0)  

   Urinary Tract Infection 1 (100.0) 0 (0.0)  

   Viral diarrhea 1 (100.0) 0 (0.0) 
 

 

Table 5: Multivariate analysis: risk factors of autism using logistic 

regression (stepwise forward) 

Correlates OR a CI 95% P value 

Living close to an industry 6.58 1.38, 31.44 0.018 

Older age of the child 1.27 1.12, 1.43 0.001 

Male sex of the child  3.38 1.18, 9.69 0.024 

Previous childhood infection 8.85 1.47, 53.39 0.017 

Mother’s sadness during pregnancy 5.77 2.11, 15.80 0.001 

ORa = Odds ratio adjusted for all other variables in the table 

Discussion  

In this study, we were able to describe the characteris-

tics of an autistic population, in comparison with normal 

children, and we found that autism was associated with 

several characteristics. Male predominance (79.1%) 

among autistic infants was observed in comparison with 

normal children, similar to other researchers findings; in 

fact, the most constant collective finding in autism spec-

trum conditions is gender ratios showing a greater pre-

ponderance of males over females (approximating 4:1) 
17

.  

Several studies show that the age of both parents is as-

sociated with autism
18-20

. Advanced maternal and paternal 

age may increase the chance of chromosomal abnormali-

ties in offspring, and the risk for gestational brain damage 

in fetus
21,22

. However, in the present study, we found no 
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significant relation between parental age and gender, and 

the prevalence of autism. It may be partly a consequence 

of the small sample sizes. Previous findings showed that 

children with autism had a higher risk of having autistic 

siblings
23

. In our study we found a higher frequency of 

siblings with autism in the cases group but no correlation 

was established with this potential risk factor. 

Our investigation identified mother's sadness during 

pregnancy as a risk factor for autism (ORa=5.77). Previ-

ous research revealed that unhappy emotional state dur-

ing pregnancy, regardless of causes, was significantly 

associated with autism
24

. This may be because of a higher 

secretion of maternal hormones such as adrenalin causing 

placental vasoconstriction which may affect fetal hor-

mone levels, with a negative impact on fetal develop-

ment. Moreover, exposure to environmental or social 

stressors including family problems has been associated 

with increased risk for autism
25-27

. 

Previous studies reported that preterm delivery of 

children occurs more frequently in the birth of autistic 

children 
28

. Our study found maternal delivery type sug-

gestively associated with autism in the unadjusted analy-

sis, with a high frequency for preterm normal and pre-

term cesarean deliveries for cases group. This association 

did not reach statistical significance. The strongest factor 

associated with autism was childhood infections which 

were frequently seen in the case group and resulting in an 

8.85 fold increase in the risk of autism. The observed in-

fections were otitis, bronchitis, varicella, pseudomonas, 

urinary tract infections and viral diarrhea. However, stud-

ies that explore the association between childhood infec-

tions and autism show that during the first 2 years, chil-

dren with autism may be at higher risk for certain types 

of infections and lower risk for others 
29

. Other signifi-

cant associations were observed. In fact, living close to 

an industry is more frequently observed in the case 

group. It showed an almost 6.58 fold increased risk for 

autism. Recent studies found that women living in high-

pollution areas were twice as likely to have a child with 

autism
30,31

 

Although dwelling region was significantly different 

between cases and controls in bivariate analysis, this fac-

tor was not retained in the final model; apparently, the 

differences between cases and controls were better ac-

counted for by other variables.  

Consanguinity is high in Middle Eastern communities. 

In Lebanon, the overall prevalence of consanguineous 

marriages is 35.5%
32

. Consanguinity is an important fac-

tor which was found to increase the risk of autism. In a 

Saudi Arabian study, Al-Salehi and colleagues found that 

almost one third of a cohort of children with autism had a 

history of consanguinity
33

. However in our study this cor-

relation was not evident. It may be due to the relatively 

small number of cases of consanguinity included in the 

study. 

Some limitations of our study should be noted. First, 

information were based on self-administered question-

naires completed by parents and may have differential 

reporting by cases as compared with controls; although 

we used standardized questionnaires, recall bias is still 

possible and may direct the results away from the null. 

Missing replies were recorded, which may cause selec-

tion bias; moreover, the fact that cases and controls were 

selected from different types of schools may also induce 

selection bias. However, in Lebanon, the majority of cas-

es of autism go to specialized schools, where they do not 

mingle with normal children who go to public or private 

non-specialized schools. It was also not possible to have 

information about the temporality of some factors versus 

that of autism diagnosis; it is possible that infections and 

living close to an industry occurred after autism diagnosis 

was established. This remains to be established in future 

prospective studies. Finally, residual confounding is pos-

sible due to unmeasured variables. In order to complete 

collected data, medical records of obstetric examinations 

and delivery should be consulted and discussion with 

parents should be performed. The sample size should also 

be increased. 

Conclusion 

Our findings support several prenatal and perinatal 

risk factors for autism. We found that male sex, older 

age, living close to an industry; previous childhood infec-

tion and mother’s sadness during pregnancy were all as-

sociated with autism. Additional studies are necessary to 

confirm our results, and public health measures could be 

taken to avoid modifiable risk factors.   
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