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Abstract:

Background: It was found that the occurrence of Guillain-Barre Syndrome (GBS) varies in respect to 

the month and season; this variation has not been adequately studied. 

Objective: To determine the month and seasonal variation of GBS in children in the Khuzestan 

province, south west Iran, during a 10-year period (2006-2015). 

Patients and methods: We extracted data retrospectively from acute flaccid paralysis committee 

from healthcare centers in all cities of the province, over a 10-year period (from January 1, 2006 to 

December 31, 2015). In this study all children under 15 years of age with Guillain-Barre syndrome 

were surveyed. In order to compare the frequency of GBS in different seasons and months we used the 

Chi Square test.  

Results: From 187 cases of GBS, 101 (54%) were males, 86 (46%) females with sex ratio 1.17:1. The 

mean age of the children was 5.39 ± 4.02 years. The highest occurrence of GBS was observed in 

autumn (32.1%) followed by winter (27.3%). The highest number of cases (28; 15%) occurred in 

December and the lowest (8; 4.3%) in September. There was seasonal (P=0.006) and monthly 

(P=0.036) variation in occurrence of GBS throughout the year with more prevalence in autumn , 

September and December.   

Conclusion: Our study showed that there is a significant monthly and seasonal variation in children 

with GBS in Khuzestan province.  

Keywords:  Guillain-Barre syndrome, seasonal variation, children, South-West Iran  

Introduction: 

 

Guillain-Barre syndrome (GBS) is a nervous system 

disorder. This syndrome is an autoimmune disease 

that manifests as an acute and rapidly progressive 

inflammation of the peripheral nerves which causes 

loss of sensation and muscle weakness. [1] The 

underlying mechanism of this disorder is not yet 

known, but there have been indications that 

autoimmune processes are involved, as two third of 

the cases occur after a gastrointestinal or respiratory 

infection. [2,3] Since poliomyelitis has been 

eradicated through initiatives of World Health 

Organization (WHO), GBS has become the most 

prevalent cause of acute flaccid paralysis in all ages, 

especially in children.[4] A considerable number of 

studies have been conducted on GBS in Iran and 

around the world. Mcgrogan et al (2009) conducted 

an epidemiologic study on the incidence of GBS 

around the world and reported the incidence in 

children under the age of 15 yrs to be 1.1-1.8 per 

100,000 people and suggested that GBS incidence 

varies in different seasons and climates. [5] 
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Studies on the incidence of GBS in Asian countries 

have also indicated that its incidence varies in 

regions with different climates, and that there is an 

association with the incidence of seasonal infections. 

[6] Barzegar et al, have explored epidemiology of 

GBS in the northwest of Iran and reported its 

incidents to be 2.27 per 100,000 for children under 

15 years of age and suggested that GBS incidents 

were higher in winter. [7] Higher incidence of GBS 

in some countries and some particular geographical 

locations is a topic that has been studied, yet due to 

some controversies it is still debated. [8, 9, 10, 11, 

12] Therefore, it is still necessary to undertake more 

studies on this topic. Although there are numerous 

studies on GBS around the world, there has been a 

lack of studies in Iran on the epidemiology and 

seasonal variations of GBS for less than 15 year olds 

old age children, especially in different areas of the 

country that has different climates. An 

understanding of epidemiological characteristics of 

GBS and possible risk factors in its incidents will be 

helpful in preventing mortality and long term 

morbidity of this disorder.  

 

Patients and methods: 

In this cross-sectional study all children under 15 

years of age who were diagnosed with GBS were 

surveyed. We extracted data from the Acute Flaccid 

Paralysis Committee (AFPC) records retrospectively 

over a 10-year period (from January 1, 2006 to 

December 31, 2015), the largest referral center in 

Khuzestan province, south west of Iran. During the 

study period, two hundred fifty four cases were 
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reported in the AFPC, but only 187 were included in 

the study, 67 cases that were recorded to have acute 

flaccid paralysis, paralysis of lower limbs or 

suspicion of GBS were excluded. They were 

followed by localy and finally assessed by provincial 

AFPC for at least 60 days and then the completed 

data were sent to central AFPC related to ministry of 

health and medical education of Iran. All children 

with acute flaccid paralysis from healthcare centers 

in different cities of the province were seen by 

trained local pediatricians and finally assessed by 

provincial pediatric neurologist. The diagnosis of 

GBS, according to AFP surveillance protocol by 

WHO was made on history, clinical evaluation, 

electrophysiological studies, CSF examination and 

stool sampling for isolation of polio virus.[13, 14] 

Patient demographics including age, sex, date of 

onset, admission and discharge were recorded.  

Season definition. In Iran spring states from 21 

march up to 21 June (In Persian calendar; Farvardin 

up to Khordâd), summer is from 22 June up to 22 

August (In Persian calendar; Tir up to Shahrivar), 

autumn is from 23 August up to 21 December (In 

Persian calendar; Mehr up to Âzar) and winter is 

from 22 December up to 20 March (In Persian 

calendar; Dey up to Esfand). [15] Data were 

analyzed with SPSS Software Package version 18.0. 

In order to compare the frequency of GBS in 

different month and seasons we used the Chi Square 

test. All tests for statistical significance were at a < 

0.05. 

 

Results: 

Out of 187 cases of GBS, there was male 

predominance with 54% (n=101) while female with 

46% (n=86), having male to female ratio of 1:17 to 1 

without significant differences between the two 

sexes. Mean age was 5.39 ± 4.02 years, with 53% 

being less than 5 years old.  The occurrence of GBS 

in spring, summer, autumn and winter has been 

showed in table 1. Autumn had the highest incidence 

60(32.1%) and summer had the lowest 27(14.4%). 

Seasonal variation among GBS was observed 

throughout the year with more prevalence in autumn 

followed by winter. There was a statistically 

significant difference in the incidence of GBS in 

different seasons (p=0.006), as it's seen in table 1 

 

Table1: Seasonal trends in childhood GBS over a 

10-year period 

Significance Percentage% 

Number of 

cases over 
10 years 

(187) 

Season 

Chi square test           

of homogeneity 

(p=0.006) 

(27.3%) 51 Winter 

26.2% 49 Spring 

14.4% 27 Summer 

32.1% 60 Autumn 

 

The highest numbers of Guillain-Barre Syndrome 

cases (28; 15%) were seen in December and (19; 

10.2%) were in November; and the lowest numbers 

were seen during September and July with (8; 4.3%) 

and (9; 4.8%), respectively (Figure 1). There was a 

statistically significant difference in the incidence of 

GBS in different months (p=0.036). As it's seen in 

figure 1. 

 

 
Figure 1: Distribution of GBS according to 

month during 2006-2015 in Khuzestan, 

Southwest Iran 

 

 

Table 2: Comparison of seasonal variation GBS 

by age and sex  
P-value % Frequency  Seasons  Variables 

0.115 

 24.2 24 Spring 
 Less 

than 5 
year 

Age 

17.2 17 Summer 

34.3 34 Autumn 

24.2 24 Winter 

0.032 

30.7 27 Spring  Higher 
than 5 

year 

11.4 10 Summer 

29.5 26 Autumn 

28.4 25 Winter 

0.054 

   

Male  

sex 

32.7 33 Spring 

13.9 14 Summer 

26.7 27 Autumn 

26.7 27 Winter 

0.018 

20.9 18 Spring 

  

Female 

15.1 13 Summer 

38.4 33 Autumn 

25.6 22 Winter 

 

There was a statistical significant difference in the 

frequency of GBS in different seasons in children by 

different ages and gender (Table 2). A significantly 

higher incidence of GBS was found in children 

higher than 5 years (p = 0.032) when compared with 

ones; while a higher incidence of GBS was found in 

female cases (p = 0.018). As it's seen in table 2 

 

Discussion: 

Seasonal and monthly trends in the occurrence of 

Guillain-Barre syndrome was defined more than a 

century ago but the seasonal variation in children 

from different studies are not consistent, which 

might be due to geographical diversity and racial 

difference. [16] In this study, we found that the GBS 

occurrence varies significantly with respect to 

months and seasons. Seasonal variation was not seen 

in some studies from Spain [5], Northwest of Iran 

[7], central India [17] and Greece. [18] In contrast, 
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seasonal variation has been seen in several other 

studies in different parts of the world. In some 

studies, higher incidence has been reported in 

autumn. [19, 20] which is similar to this study, and 

in other studies in winter.
 
[7, 11] or spring. [21, 22, 

23] Others have reported a higher incidence in 

summer and it has been associated it with the 

incidence of intestinal infections caused by or 

campylobacter jejuni. [16, 24] Higher frequency of 

autumn and winter seasons (colder seasons) which 

was seen in our study has been similar to the reports 

in other studies. [7, 11, 19, 20] Frequency of GBS in 

European countries with similar climates is also 

reported to be in winter. [25, 26] These results could 

indicate the role of geography and climate on the 

seasonal variations of GBS. Akbayram et al, in 

Turkey [24], Zaheer et al in Pakistan [27], Sharma et 

al in India [22] and Hughes et al in China [28], have 

all reported a higher incidence of GBS in summer 

which is probably due to climate similarities of the 

locations of these studies. Bae et al, has explored the 

epidemiology of GBS in Asian countries and have 

suggested that there is an association between the 

incidence of GBS and gastrointestinal (GI) 

infections in summer and respiratory infections in 

winter. [6] The seasonality of Campylobacter has 

been reported by Singh et al. which showed the 

highest prevalence of C. jejuni in the fecal samples 

during the rainy seasons and in the summer months. 

[29] In most studies, the highest incidence of GBS 

was seen in the Colder seasons (autumn and winter); 

while the lowest incidence was seen in warmer 

season (summer). This observation can be attributed 

to the fact that the major preceding infections like 

gastroenteritis and Influenza tend to occur during 

these seasons and hence an  increasing risk of 

acquiring GBS. [30] There are a number of other 

well defined microbial and viral infections related to 

GBS. Amin et al explored the incidence of GBS in 

children in a 20-year period in the city of Shiraz in 

Iran that has a moderate climate, and reported that 

GBS has a higher incidence in colder months of the 

year associated with the incidence of particular 

diseases such as flu or bacterial intestinal infections. 

[31] In our study because of being retrospective, we 

cannot recognize the prevalence of upper respiratory 

infection (URI) and GI infections; it will be better 

done in prospective studies focusing on recent 

infections to find any possible relations. Webb et al, 

have reviewed the literature on the seasonal 

variations of GBS and have reported that there are 

differences in seasonal variations of GBS in 

different parts of the world. [10] The probable 

reason could be that the gastrointestinal and 

respiratory infections can occur in various seasons in 

different regions. Summer in some Asian countries 

is warm and humid, whereas in European countries 

it is mild and dry. Therefore, in European countries 

the climate is not suitable for campylobacter jejuni 

growth and the resulted gastrointestinal infections, 

and this may have affected the low incidence of 

GBS in European countries in summer. In contrast, 

in some Asian countries in summer have 

temperatures that can reach up to 40-42 degrees 

Celsius, with high humidity resulting in growth of 

campylobacter jejuni and high incidence of 

gastrointestinal infections and this may have 

affected the high incidence of GBS in Asian 

countries in summer. [32, 33]  Abdulkarim et al in a 

similar study in Iraq explored seasonal variation of 

GBS and reported the lowest incidents of GBS to be 

in summer [19], which is consistent to the results of 

our study. The similarity of climates of Khuzestan 

with a neighbor country of Iraq could justify the 

similarity of the results of these two studies. 

Khuzestan province is located in the southwest of 

Iran with very hot temperature that can exceed 

higher than 50 degrees Celsius in summer season. 

This can be associated with decreasing the incidence 

of some diseases. While there is no evidence to 

support higher incidents of other infections in those 

seasons, it is still highly likely that the incidents of 

infectious diseases in summer with temperatures 

higher than 50 degrees Celsius will be less prevalent, 

and infectious diseases especially viral infections 

could have higher incidence in autumn, where there 

are more frequent rains and lower temperatures. This 

will justify the lower incidence in summer and the 

higher incidence in autumn. There are limited 

studies on the epidemiology of infectious agents 

proposed to trigger GBS in Iran, so we could not 

suggest a possible link between an outbreak of any 

causative organism and our seasonal and monthly 

variations. Comparison of incidence of GBS 

between children under or higher than 5 years of 

age, and between females and males has indicated 

significant differences. Whilst the incidence of GBS 

did not differ in children under 5 years old, it was 

significantly lower in children over 5 years of age in 

summer. It is probable that similar living conditions 

and the dependency of children under 5yrs on their 

parents may be the underlying reason for constant 

incidence in various seasons. In contrast, the relative 

independence and freedom of children more than 5 

years may justify the seasonal variations of GBS in 

these age groups. In addition, we identified that the 

seasonal incidence of GBS varied amongst male and 

females. GBS had a higher incidence in autumn for 

females but was considerably lower in spring and 

winter as compared to males. It is likely that 

differences in lifestyle and habits of males and 

females could justify such differences. This study 

has some limitations; we relied on data from AFPC, 

which is based on reports collected from health care 

organization throughout the Khuzestan province; 

hence due to the retrospective nature of the study 

and failure to make follows-up on patients. 

Consequently, validity of our data is dependent upon 

the accuracy of those reports. 

 

Conclusions: 

Our findings showed that there is significant 

seasonal and monthly variation in the children with 

GBS. The highest incidence was seen in autumn and 
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the lowest in summer (p= 0.006). The highest 

incidence was seen in December and lowest in 

September (p=0.036).  
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