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The Effect of Month of Birth on Multiple Sclerosis:
A Case-Control Study in Northeast Iran
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Abstract

Background: Multiple sclerosis (MS) is an autoimmune and multi-factorial (e.g. environmental, genetic)
disease. We conducted a case-control study of month and season of birth (MOB and SOB) and
multiple sclerosis (MS) risk in the east of Iran.

Methods: The MS patients registered in Mashhad and Torbat Heydariyeh MS Society until 20 March
2018 was compared with the MOB and SOB in the healthy population during 1988 to 2018. Case
group was matched for age, sex and place of residence with the control group. Differences in the
distributions of MOB and SOB between the patients and the control groups were assessed using the
chi-square test.

Results: There were 2,160 MS patients in case group and 2,245 in control group. There was a significant
relationship between MOB ans SOB with the risk of MS (P<0.05). Analysis showed a significant
(p<0.01) peak in the MOB during Mar-Apr (OR=1.60), May-Jun (OR=1.30) and Aug-Sep (OR=2.42).

Conclusion: The findings show a relationship between MOB and SOB as risk factor for MS in Northeast

Iran. Further studies are needed to confirm this result.
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INTRODUCTION

MS is a chronic inflammatory disease of the

central nervous system, which, based on the results of
epidemiological studies, is related to interactions between
environmental parameters and genetic factors, but the
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main reason behind this disease is unknown yet"”. In
recent decades, the etiological effects of MS have been
studied and various theories have been presented”.
There have been studies on the association between
environmental factors and geographical conditions
with MS prevalence®®. Various environmental factors,
including infectious agents (especially Epstein—Barr virus
and helminthes), exposure to chemicals, smoking and
socioeconomic factors, can be effective in development
of MS"™. Furthermore, urbanization, industrialization,
modernization and consequently, lifestyle factors such as
reduced activity, unhealthy diet and obesity are among
the most important factors in the incidence of MS"%"?.
Therefore, considering environmental factors associated
with the month and season of years, variables such as birth
time can be effective in development of MS"”. Several

studies have been carried out on this parameter with
different results"*'”. Most studies have been conducted in
the northern hemisphere, suggesting the highest incidence
of disease in the spring-born persons and the lowest level
in the autumn-born persons*'”. Due to limited studies on
the MOB in Iran, This study was conducted to determine
the effect of MOB on MS risk in the eastern part of Iran.

METHODS

This case-control study was conducted in Mashhad
metropolitan and Torbat Heydariyeh city, East of Iran
(fig. 1), with a population of about 3,615,000 people.
The data of the MS Society of Mashhad and Torbat
Heydariyeh were collected from January 1988 until
March 20, 2018. The study was designed based on the

Figure 1. Study location.

Razavi Khorasan Province

For each patient, we consider a code to protect the privacy of individuals. For each MS case, one control was
randomly selected from inpatients without major neurological deficits, matched by age, sex, and residential
area. After that, the month of birth (MOB) of MS patients was compared to the control group. To investigate the
relationship between MS disease and MOB (or SOB), odds' ratio (OR) for each month (or season) compared to
other months (or season) and Chi-square test was used. The seasons were grouped as follows: spring (21March—
20June), summer (21June-20September), autumn (21September—20December), and winter (21December—
20March) based on Iran climate. Statistical analysis was carried out using STATA 14 software. Figure 2 was drawn
by Graph pad prism 6 software. This study was approved by the Iran National Committee for Ethics in biomedical
Research and Torbat Heydariyeh University of medical sciences (IR.THUMS.REC.1398.045 and IR.THUMS.

REC.1395.47).
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Tablel. Demographic data for case and control groups

gender Male 477 (22.1%) 542 (24.1%) 1019
Female 1683 (77.9%) 1703 (75.9%) 3386

City Torbat 135 ( 6.2%) 148 ( 6.6%) 283
Mashhad 2025 (93.7%) 2097 (93.4%) 4122

Mean age (SD) Total 36.39 (9.41) 37.51 (12.84) -

Table 2. Odds' ratio distribution by month of birth

Case(n=2160)

Farvardin (21Mar-21Apr) 290
Ordiehesht (21Apr-21May) 192
Khordad (21May-21Jun) 200
Tir (21Jun-21Jul) 186
Mordad (21Jul-21Aug) 155
Shahrivar (21Aug-21Sep) 419
Mehr (21Sep-210ct) 85

Aban (210ct-21Nov) 104
Azar (21Nov-21Dec) 121
Day (21Dec-21Jan) 135
Bahman (21Jan-21Feb) 162
Esfand (21Feb-21Mar) 111
“significance in 95% confidence level

Control(n=2245) 95% CI
198 1.60 <0.001 1.32-1.94
193 1.03 0.73 0.84-1.27
163 1.30 0.01 1.05-1.61
179 1.08 0.44 0.87-1.34
191 0.83 0.1 0.66 —1.03
203 242 0.0001 2.02-2.89
192 0.43 0.0001 0.33-0.57
182 0.57 0.0001 0.44-0.73
180 0.68 0.001 0.53-0.86
202 0.67 0.001 0..53-0.84
178 0.94 0.59 0.75-1.17
184 0.60 0.0001 0.47-0.77

Table 3. Odds' ratio distribution by season of birth

Spring 682 554
Summer 760 573
Fall 310 554
Winter 408 564

*significance in 95% confidence level

1.40 0.0001 1.23-1.60
1.58 0.0001 1.39-1.80
0.51 0.0001 0.43-0.59
0.69 0.0001 0.60—-0.80

STROBE checklist'”'¥. In summary, the diagnosis of MS
was confirmed by neurologists using MRI images and
McDonald diagnostic criteria"”. Those who could not
specify their date of birth or the necessary information
were excluded. The details of study are briefly given in
Table 1. Study including date of birth, place of birth and
gender of patients and control group were gathered.

RESULTS

The total samples comprised of 2160 MS patients
and 2245 control subjects. The mean age of patients
and controls was 36.39+9.41 and 37.50+12.84 years,
respectively. All of the populations were Persian. A

summary of the demographic detailed for the case and
control groups are showed in Tablel.

The odds ratio distribution of MOB for cases and
controls are showed in table 2 and Figure 2; also for SOB
in table 3 and Figure 2.

The results showed a statistically significant difference
between the case and control group in all months except
April-March, Jun-July, July-August and January-February
(P>0.05). Also, there was a significant difference between
the case and control group in different seasons (P<0.01).
The spring and summer have odds' ratio greater than 1, but
for the autumn and winter, odds' ratio were recorded less
than 1.
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Figure 2. Odds' ratio distribution with 95% CI by month and season of birth

DISCUSSION

Given the unknown etiology of MS and the increased
growth of the disease in Iran 20, the aim of this study was
to assess the risk of MS in one of the biggest provinces in
the east of Iran (Mashhad and Torbat Heydariyeh Cities).
Iran is located in a low-risk region of MS, but in some
areas, especially Isfahan and Tehran, the prevalence report
very high®”. Some regions in northest Iran also report high
prevalence of MS but in small-scale region"”. Mashhad
reported the lowest prevalence of moderate to severe
vitamin D deficiency among both women and men®”.
Many studies have been carried out in different regions of
the world on two challenging parameters of the season and
month of birth, as factors contributing to the development
and progression of MS"****"_ We found that most of the
births (67%) in the case group occurred in the spring and
summer, 21 March-21 September. The spring and summer
have odds' ratio >1, which consider a risk factor for MS,
but for the autumn and winter, odds' ratio were recorded
< 1, which consider a protective factor. This shows that

a number of cultural and social factors have affected
the birth pattern in different regions. In previeus studies
reported that Iranian womens had low level of D vitamin
serum. The previous studies represents that vitamin D
levels are generally low in Iranian society, especially in
women®?®. The relationship between vitamin D and
the incidence of diseases and sunlight exposure has been
explored in studies”’"”. Iranian female have less exposure
to the sunlight due to their culture and lifestyle such
as Hijab, which can lead to vitamin D deficiency and,
consequently, increased risk of diseases”™ ",

These findings are somewhat matching with the
previous studies' results”****”. According to the previous
studies, the association between MS and the birth
month is related to the latitude and hemisphere in which
the individual is born. For example, in the northern
hemisphere, MS cases have been frequently observed in
the spring months, and fewer cases are observed in the fall

14,16,23,35,38 .3 . .
hs! 162339 However, in the southern hemisphere,

mont
people born in the winter months are at higher risk of

developing MS,5 which agrees with the findings of our
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study. Our findings revealed an approximate sinusoidal
pattern between the MOB and the chance of MS, which
had the highest significant correlation in Aug-Sep (OR =
242,95% CI=2.02-2.89,P <0.01).

Considering that the birth peak in the population
studied was in February and the sinusoidal pattern of MS
was proportional to the birth pattern of the whole study,
it seems that in Iran, like other countries with similar
latitude, most cases of MS are seen in several months of
the spring and summer seasons. A possible reason for this
result is maternal exposure to sunlight and consequent
vitamin D production**”. The first and second trimesters
of the mothers whose children were born through spring
and summer had been in the cold seasons (Sutumn and
Sinter) that it can lead to vitamin D deficiency during
first and second trimesters. Regarding to the importance
of these trimesters for the formation and health of the
fetus, it can cause future problems®”*". As well some
studies showed a correlation between an increased risk
of MS with decreased sun exposure of pregnant mothers
and children®***”. Recent study by Karin Hedstrém et
al. has shown that exposure to sunlight, both directly and
indirectly, can increase the risk of developing MS“?. Also,
these findings support the assumption that the hot climate
and the ample sun exposure have a protective effect on the
risk of developing MS.

In addition, those who spend their first and second
trimester in autumn and winter are heavily influenced by
various infectious and environmental factors. In these
seasons, the attack rates of infectious agents such as
measles, rubella, and influenza, have been increased to
mothers and increased the risk of developing abnormally
tissue and hormone in the fetus, which may lead to an
increase in the risk of MS in children®**”. In addition to
many environmental factors that can endanger the health
of the fetus during pregnancy, the infections that happened
during childhood can also affect the development of MS

. . L. (48-50
in different societies™®*>"

, which require extensive future
studies.

In the present study, we had some limitations that
have a large number of potential confounding factors in
season and month of birth such as, education, smoking,
vitamin supplements, genetics, nutritional patterns, living
standards and health-care facilities in Iran””. On the

other hand, a large case-control study and good quality

11

recording of MS data in the MS Society of Khorasan are
the strengths of this study.

CONCLUSION

As a general conclusion, this study provides evidence
of a seasonal influence of month of birth on multiple
sclerosis incidences. Sun exposure and vitamin D may
be considered as key factors in the development of
MS. Furthermore, the effect of pregnancy time on the
probability of developing MS was evident in this region,
but further research in this area is needed in another region
of Iran.
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