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Results: We registered 932 cases with MS since 2017, of whom 74.4% were girls. There was
no significant difference in mean age between girls and boys with MS (mean difference=0.73
years, P=0.133). Most of the children who were diagnosed were between the ages of 15 to 18
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Introduction

ultiple sclerosis (MS) is one of the

most common morbidities of central

nervous system in young adults [1, 2].

It was pathologically diagnosed for the

first time in the 19th century [3]. This

disorder is defined as inflammation and destruction of

myelin in the central nervous system, characterized by

small and large, single/multiple plagues leading to vari-

ous complications, such as visual impairment, spastic

paralysis, impairment of sphincters control, sexual dys-

function, especially in men, imbalance, speech dysfunc-
tion, convulsion, action tremor, and depression [4, 5].

The main cause of MS is unknown and previous stud-
ies suggested different etiologies. Genetic, ethnic, envi-
ronmental, infectious, toxic, and immunologic factors
are responsible for the development of MS [6-9]. The
disease is characterized by various clinical manifesta-
tions from mild to severe and from transient to chronic
[2, 3, 5]. It is difficult to predict the future course of MS,
but evidence shows that 50% of patients will need as-
sistance 15 years after diagnosis [2]. The disease is clas-
sified into relapsing-remitting, primary progressive, and
secondary progressive types [2, 10, 11]. Prevalence of
MS in women is 2-4 folds compared to men [2]. The dis-
ease occurs in young and middle-aged adults; however,
it can affect children 2 years of age [2, 3, 8, 12]. The clini-
cal pattern of MS in children is similar to that of adults
and causes adverse impacts on different aspects of child
activities [3, 8, 12].

In 2002, all countries were classified into three zones
according to the prevalence of MS, including high preva-
lence (>30 per 100,000), moderate prevalence (5-29 per
100,000), and low prevalence (<5 per 100,000) [2]. Eu-
ropean and American countries and New Zealand and
Australia have high rates of MS and are considered high-
prevalence countries [13]. Abedini et al. estimated a
moderate prevalence for Iran, while according to Kurtz-
ke’s three-zone scale, the country is in a low prevalence
zone [2, 14].

The age of MS in children is incompatible with the
common age of this disorder and is often misdiagnosed.
Therefore, it is crucial to distinguish between pediatric
MS and other neurological disorders in children. MS is
usually ignored in most cases and raises further men-
tal and economic challenges in families. Therefore, de-
signing a comprehensive survey can provide a suitable
structure for investigating different aspects of pediatric
MS. Based on our investigations, there is a scarcity of in-
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formation about MS in children. The current survey can
provide a reasonable infrastructure for the promotion
of medical, educational, and research activities in Iran
and the world. This registry investigates the clinical and
epidemiological aspects of MS among Iranian children
to provide diagnostic criteria and regional patterns for
policymakers and physicians. This registry by providing
an appropriate registration system, in addition to the
mentioned objectives, provides a suitable platform for
conducting interventional and observational studies.
Accordingly, the objectives of the study are as follows;
investigating the clinical and paraclinical characteristics
of MS in Iranian children (onset, frequency of sensory,
motor, visual, cerebellar, urinary, and brain stem disor-
ders, range of signs and symptoms, time of diagnostic
delay, clinical trend, treatment response, degree of dis-
ability, level of consciousness, muscular power, tonicity,
deep tendon reflexes, pyramidal assessment, ophthal-
moscopic results, and visual evoked potentials); examin-
ing the diagnostic criteria for Iranian children with MS;
investigating the epidemiological characteristics of Ira-
nian children with MS (sex, age, residence area, socio-
economic status, education, seasonal and geographi-
cal situation of the disease incidence, familial history
in first-degree and second-degree relatives, race and
ethnicity, previous history of infectious and immuno-
logic diseases, history of drug use, stress, quality of life
considering physical, mental, social, and environmental
health); investigating the risk of relapse in Iranian chil-
dren with MS (time gap between the first attack and
first relapse, the time gap between second and third
relapses, and also between third and fourth relapses).

Methods

The registry system of pediatric MS in Iran was sub-
mitted to the National Institute for Medical Research
Development (NIMAD) in 2016 and approved with a co-
hort approach in 2017. The study began in 2017 and is
predicted to end in 2022. The location of the MS registry
in Iran is Mofid Children’s Hospital affiliated with Shahid
Beheshti University of Medical Sciences. The decision
to continue the registry from 2022 will be made after
evaluating the effectiveness of the registration system.

To achieve the objectives of this study, two phases
were considered. Phase 1 includes designing software
for the registration of Iranian children with MS. First, a
software engineer who was highly experienced in dis-
ease registry programs was employed. Then, a list of
variables and methods of the registry were provided
and an entry strategy of the software was developed. In
parallel, a pilot phase was carried out in Mofid Hospital,



http://National Institute for Medical Research Development (NIMAD)
http://National Institute for Medical Research Development (NIMAD)
https://en.mch.sbmu.ac.ir/
https://en.sbmu.ac.ir/
https://en.sbmu.ac.ir/
https://en.mch.sbmu.ac.ir/

Journal of Pediatrics Review

April 2024, Volume 12, Issue 2, Number 35

Table 1. The mean age at diagnosis in children with multiple sclerosis by gender

95% Confidence Interval

Gender No. Mean1SD (y) St:::;rd m::: I:z):‘ T;_ae:zf_ P
Lower Upper
Boys 239 10.9616.25 0.40 10.16 11.76 1 18
Girls 693 11.68+6.49 0.25 11.20 12.17 1 18 0.73 0.133
Total 932 11.50+6.44 0.21 11.08 11.91 1 18

“Mean difference in diagnosis age between male and female patients.

to assess the efficacy and probable deficiencies. At the
end of each week, the research team investigated the
software function. After the complete implementation
of MS registry software, final reports were presented.

The second phase was considered to achieve the goals
of the registry in Iran. At first, a list of relevant research
centers, pediatric hospitals, MS support associations,
and names of specialists was provided. All of these
people were interviewed. A representative for the data
registry was introduced in each province with an official
tie. Monthly reports of the pediatric MS registry were
provided. In addition, several relevant programs were
designed to manage the software, hardware, and tech-
nical challenges.

Variables observed at this phase included sex, age,
residence area, socio-economic status, education, the
seasonal and geographical incidence of the disease, fa-
milial history among first-degree and second-degree rel-
atives, race and ethnicity, previous history of infectious
and immunologic diseases, history of drug use, stress,
quality of life considering physical, mental, social and
environmental health, onset, frequency of sensory, mo-
tor, visual, cerebellar, urinary and brain stem disorders,
range of signs and symptoms, diagnostic delay, clinical
trend, treatment response, degree of disability, level of
consciousness, muscular power, tonicity, deep tendon
reflexes, pyramidal assessment, ophthalmoscopic re-
sults, visual evoked potential, magnetic resonance im-
aging and cerebrospinal fluid results, and definite and
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probable clinical diagnosis. This information will be pre-
sented as total and regional data in the Excel software
and then will be transferred to the STATA software, ver-
sion 14. After data cleaning, descriptive indicators will
be presented. In addition, comparing these indicators
between different groups will be conducted using dif-
ferent statistical tests, including univariate and multi-
variate regression models and time series. The spatial
analysis will be performed using a geographic informa-
tion system.

In the present article, as an introduction to the pro-
tocol, primary data were reported using percentage,
Meanzstandard deviation and were compared between
different groups using an independent t-test and chi-
square test.

Results

Following the approval of the Pediatric MS registry in
Iran in 2017, a total of 932 children (0-18 years) were
registered, of whom 74.4% were girls. The mean ages
at diagnosis of MS for boys, girls, and total were 10.96,
11.68, and 11.50 years, respectively. There was no sig-
nificant difference in mean age between girls and boys
(Mean difference=0.73, P=0.133) (Table 1). Most cases
were 15-18 years at diagnosis (52.4%).

The age group distribution of the time at diagnosis by
gender is presented in Table 2, where the differences
were statistically significant.

Table 2. Distribution of age group at the time of diagnosis of children with multiple sclerosis by gender

No. (%)
Gender P
1-4 Years 5-9 Years 10-14 Years 15-18 Years Total
Male 59(24.7) 35(14.6) 40(16.7) 105(43.9) 239(100)
Female 176(25.4) 79(11.4) 55(7.9) 383(55.3) 693(100) <0.001
Total 235(25.2) 114(12.2) 95(10.2) 488(52.4) 932(100)
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Discussion

The pediatric MS registry was submitted to the NIMAD
and received approval. The registry process began in
2017 and will continue until 2022. After designing the
software, 932 MS cases aged 0-18 years with a female-
male ratio of 2.90 were registered. The mean age of on-
set of MS in children was 11.50 years.

In a longitudinal study in Colombia, 116 cases were di-
agnosed with MS under the age of 16 years. Their mean
age was 12.73, of whom 3.6% had early MS [15]. The
prevalence of early onset of MS is reported at 19.8% in
Jordan [10] and 3.6% in Russia [16]. In another study in
Isfahan City, Iran, the mean, minimum, and maximum
ages of MS patients were 33.4, 13, and 73 years, respec-
tively [17]. According to previous studies, 2% to 5% of
patients with MS show the first evidence of the disease
before the age of 16 years [18]. The prevalence of early
MS in different parts of the world varies greatly from
0.4% to0 10.5% [19].

The age group of MS patients being recorded in this
registry is 0-18 years. According to a review study about
cohort studies of pediatric MS in different parts of the
world, the age ranges of patients were 0-18 years in
three cohorts, 1-18 years in one cohort, under 18 in two
cohorts, and 15 or more in two cohorts [20]. Another
review study reported a female-male ratio of the cases
from 1.2 in children under 12 to 2.8 in children over 12
years [21].

About 4%-5% of MS patients are children [22]. There-
fore, the pediatric MS registry is of great importance. A
population-based study carried out in Ontario, Canada
reported that administrative data provides a practical
and reliable tool for estimating the prevalence and inci-
dence of MS in children [23].

MS is a rare condition in children; however, long-time
clinical consequences of the disease can lead to cogni-
tive and physical disabilities during adulthood. Achiev-
ing no evidence of disease activity is the final goal of MS
treatment in children. Therefore, early diagnosis of MS
could help to achieve this goal [24].

Benefits and expected results from this registry include
the following items: Implementing a suitable infrastruc-
ture for the registration of MS in Iranian children; pro-
viding a platform for regional and international research;
designing a cohort study based on the MS population in
children; designing a nested case-control study to inves-
tigate the risk factors; designing a case-control study to
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investigate the risk factors; designing interventional stud-
ies in the context of a registration system created for MS
cases in children; detecting the prevalence and incidence
of MS among Iranian children in different regions; detect-
ing the first and most common manifestations of MS in
children; improving the knowledge of physicians for early
diagnosis of the disease; decreasing the economic and
mental burden of the disease through early diagnosis;
and having an effective role in promoting scientific pro-
duction in Iran and the world.

As an innovation, this study will be performed more
extensively in the country and will comprehensively in-
vestigate all necessary factors that were not addressed
during previous studies. There is not enough identifica-
tion for MS patients in all parts of Iran.

Conclusion

Although the pediatric MS registry is in its early stages,
the initial results showed that this system could be of
great benefit in making early diagnosis of more cases of
the disease.

Registration of MS in children in Iran can lead to ac-
curate awareness of health policymakers about the in-
cidence of pediatric MS throughout the country and dif-
ferent geographical areas, the first and most common
symptoms in this population, raising physicians’ aware-
ness and early diagnosis of the illness and consequently
lead to reduction of economic, psychological and psy-
chological burden of the disease.

Limitations

Several limitations may have influenced the results
obtained in this study. First, we were unable to access
study samples which would be managed using differ-
ent communication channels. Another limitation was
some unexpected deficiencies in diagnostic tools dur-
ing the study that will be controlled by quality control
programs.

Ethical Considerations
Compliance with ethical guidelines

The present study was approved by the National Insti-
tute for Medical Research Development (NIMAD) Ethics
Committee (Code: IR.NIMAD.REC.1396.091). All ethical
principles of the Helsinki Ethical Declaration have been
met and informed consent has been obtained from all
participants.
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