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Short Communication

Introduction

Both genetic and environmental factors are thought to 
contribute to the development of tic disorders, including 
Tourette syndrome  (TS).[1] Research focusing on specific 
environmental factors occurring during the prenatal and 
perinatal periods identified possible risk factors. Advanced 
parental age, prematurity, low birth weight, perinatal 
complications, maternal stress, and smoking during pregnancy 
have been suggested to increase the risk for the development 
of tics, increased tic severity, and presence of TS‑related 
comorbidities such as obsessive‑compulsive disorder and 
attention‑deficit/hyperactivity disorder.[2-8]

While the exact mechanisms remain unclear, these factors 
collectively suggest a strong environmental influence on 
the development and severity of tics, as well as associated 
neurodevelopmental conditions. Our study examined possible 

associations between tic disorders and several prenatal/
perinatal risk factors, including premature birth, low birth 
weight, and maternal smoking during pregnancy.

Materials and Methods

Comprehensive demographic and clinical data were collected 
from all premature newborns weighing <1500 g who were 
admitted to the Neonatal Intensive Care Unit of the Filippo 
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del Ponte Hospital in Varese, Italy, between 2008 and 2012. 
The following data were systematically retrieved from 
neonatology records: sex, gestational age, birth weight, 
length, head circumference, venous pH, APGAR scores at 
1  min and 5  min, maternal age, maternal smoking during 
pregnancy, hypertension, and infection (s) during pregnancy. 
A follow‑up assessment was conducted 8–11 years after initial 
data collection via telephone interview with the parents of 
the participants. As part of a routine health status update, 
we ascertained the possible development of tics through 
a two‑stage approach. In stage 1, parents were asked the 
following two questions:  (1) “Is your child currently under 
the care of a child neuropsychiatry rehabilitation service? 
If so, for which condition (s)?”  (2) “Have you noticed that 
your child has developed repetitive, sudden, nonrhythmic 
movements  (such as blinking, eye rolling, mouth opening/
pulling, tongue protrusion, grimacing, nose wrinkling, 
and neck jerking/stretching) and/or vocalizations  (such 
as grunting, sniffing, coughing, and throat clearing)?.” In 
Stage 2, all parents who answered affirmatively to at least 
one question were invited to accompany their child to a 
face‑to‑face neuropsychiatric assessment with an experienced 
child and adolescent psychiatrist to validate their tic disorder 
diagnosis. The study was performed in accordance with 
internal institutional ethical guidelines from the Filippo del 
Ponte Hospital in Varese, Italy, which granted ethics approval 
to the study protocol (Reg. no. 51/2008). As per the Research 
Ethics Committee’s advice, research limited to secondary use 
of anonymized information previously collected in the course 
of an approved study is exempt from further informed consent 
requirements.

Final data analysis was conducted in 2019. The Statistical 
Package for the Social Sciences for Windows  (SPSS Inc., 
Chicago, IL, USA, version  25) was used to perform all 
statistical analyses. We used the Chi‑square test for categorical 
variables and Student’s t‑test (independent‑samples, unpaired 
two‑tailed comparison) for continuous variables to assess 
possible differences in the demographic and clinical 
characteristics.

Results

We identified a total of 406 premature newborns with a 
birth weight below 1500 g. Of these, 42  (10.3%) died and 
142  (35.0%) were lost at follow‑up. Of the remaining 264 
children, 19 were invited to a face‑to‑face neuropsychiatric 
assessment for possible tic disorder, as their parents had 
answered affirmatively to at least one screening question. 
A diagnosis of neurodevelopmental tic disorder was confirmed 
in all children but one, yielding a prevalence figure of 
18/264 (6.8%; age range 8–11 years; male: female ratio 11:7). 
There were no significant differences in any demographic or 
clinical characteristics between those who developed a tic 
disorder and those who did not [Table 1].

Albeit not statistically significant, the risk of the offspring 
having a tic disorder was found to increase linearly with 
maternal smoking habits. Data about maternal smoking 
during pregnancy were available from 207 mothers. A total 
of 22 mothers (10.6%) reported smoking during pregnancy. 
Of them, 12 (5.8%) smoked between 1 and 4 cigarettes per 
day and 10 (4.8%) smoked between 5 and 10 cigarettes per 
day. The prevalence of children with a tic disorder among 
those with smoking mothers (3/22, 13.6%) was higher than 
among those with nonsmoking mothers (15/185, 8.1%), and 
the prevalence of children with a tic disorder among mothers 
smoking 5–10 cigarettes per day (2/10, 20.0%) was higher than 
among mothers smoking 1–4 cigarettes per day (1/12, 8.3%).

Discussion

In our study, 6.8% of 264 children who were born premature 
developed a tic disorder during childhood (before the age of 
8–11 years). This figure is over twice the prevalence reported 
by a large epidemiological study of 2347 school‑aged children 
of similar age  (6–11  years) from a nearby geographical 
area  (2.9%).[9] Thus, our data provide support to the 
hypothesis that prematurity may represent a risk factor for the 
development of tic disorders. Prematurity might be associated 
with a particular neurodevelopmental phenotype, as females 
were overrepresented in our sample compared to the general 
population of patients with tic disorders (male: female ratio 
of 11:7 vs. 4:1).[1]

We did not find significant differences in any demographic or 
clinical characteristics between children born premature who 
developed a tic disorder and those who did not. However, 
mothers who smoked five or more cigarettes per day during 
pregnancy were two‑to‑three times more likely to have children 
with a tic disorder than nonsmoking mothers  (20.0% vs. 
7.6%). These findings are in line with the results of a recent 
meta‑analysis showing a significant association between 
maternal smoking during pregnancy and tic disorders in the 
offspring.[10] Specifically, prenatal exposure to maternal smoking 
was found to increase the risk of developing TS by 35%.

Our data did not suggest that lower birth weight should be 
included among the risk factors for the development of tic 
disorders. However, this finding could be explained by our 
recruitment strategy, as our cohort of premature newborns was 
characterized by very low and extremely low birth weight, 
whereas less severe phenotypes of premature newborns with 
low birth weight  (1500–2500  g) were not included. Other 
limitations of our study included the screening questions at 
follow‑up, which relied on proxy reports. Finally, although 
most children with tic disorders develop tics before 12 years, 
the age at tic onset is between 12 and 18 years in a subgroup 
of patients. It is therefore possible that our prevalence figure 
is an underestimate of the real prevalence of tic disorders in 
premature children.
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Conclusion

The findings of the present study support the hypothesis that 
premature children have an increased risk of developing 
tic disorders, and prompt further research into the possible 
contributing role of maternal smoking during pregnancy as 
a modifiable risk factor. Future studies are needed to shed 
further light into the intricate relationship between preterm 
birth and the development of tics. Observing larger premature 
populations, incorporating a more comprehensive range of 
factors, and implementing prospective data collection methods 
would be beneficial to validate the results of the present study 
and to explore alternative hypotheses for the higher prevalence 
of neurodevelopmental tic disorders in premature children.
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Table 1: Demographic and clinical characteristics of children born premature who developed tics versus those without tics

Characteristics Total sample (n=264) Children with tics (n=18) Children without tics (n=246) P
Age at follow‑up – years, mean (SD) 8.1 (1.4) 8.3 (1.3) 8.0 (1.4) 0.35
Female sex (n, %) 127 (48.8) 7 (38.9) 118 (48.0) 0.92
Gestational age – week, mean (SD) 29.6 (2.8) 30.7 (2.8) 29.4 (2.8) 0.05
Birth weight (g), mean (SD) 1120.9 (290.6) 1242.4 (240.4) 1100.9 (303.8) 0.06
Length at birth (cm), mean (SD) 37.6 (3.7) 37.9 (3.1) 37.5 (3.8) 0.59
Head circumference at birth (cm), mean (SD) 27.1 (2.4) 27.7 (2.0) 27.1 (2.4) 0.34
Venous pH at birth, mean (SD) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 0.51
Apgar score at 1 min, mean (SD) 5.8 (2.3) 5.9 (2.4) 5.8 (2.3) 0.73
Apgar score at 5 min, mean (SD) 7.9 (1.4) 8.2 (0.9) 8.0 (1.3) 0.44
Maternal age (years), mean (SD) 32.1 (5.3) 31.1 (6.4) 32.8 (4.6) 0.47
Maternal smoking during pregnancy, n (%) 22 (10.6) 3 (16.7) 19 (7.7) 0.40
Hypertension during pregnancy, n (%) 39 (17.8) 3 (16.7) 36 (14.6) 0.90
Infection (s) during pregnancy, n (%) 30 (11.4) 4 (22.2) 26 (10.6) 0.29
SD: Standard deviation


