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ABSTRACT 

Introduction: The reason for higher susceptibility in younger adult in tropical settings were poorly understood 

and may related to properties of varicella virus sensitive to heat, climate, population density and risk of 

exposure. Objectives: This study was under taken to assess the Trends, Seasonal variations and meteorological 

condition in the outbreak of varicella among university students in Tamilnadu. Methodology: A retrospective 

study was conducted with Medical records of 256 cases admitted with chicken pox for  period of 4 years. The 

data on variables such as year of study, month and seasonality of occurrence cases, temperature and humidity 

were analyzed. Results: Number of cases was less during autumn (July to September) in all four years. It was 

observed that the number of varicella cases increased with the increase in temperature and decrease in 

humidity. Conclusion: The trend in the incidence of varicella cases is definitely influenced by the 

meteorological conditions. 
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Introduction 

Chickenpox or varicella is an acute highly contagious disease caused by varicella zoster virus. 

Chickenpox usually occurs among children below the age of 10 years and could be more severe 

in adult. The extent of the disease and severity in adults in tropical climate is greater compared to 

temperate climate. 1,2,3 Over 80% of people have been infected by 10 years of age in the United 

States, the United Kingdom, and Japan, while many people have been infected by 20 to 30 years 

of age in China, India, Southeast Asia, and the West Indies. Furthermore, a mortality rate of 2–3 

per 100,000 infected persons has been reported. Therefore, chickenpox remains an important 

public health issue, especially in China, India, Southeast Asia, and the West Indies. 4 Since the 

absence of vaccination program and vaccination policy for chickenpox vaccination in India more 

than 35% of the young adults become susceptible to varicella infection. 5  

In tropical countries like India most number of cases occurs in the coolest and dry seasons during 

winter and spring. 6 Outbreaks are periodic and usually occur as epidemic cycle of 2 - 5 years. 7 

The reason for higher susceptibility in younger adult  in tropical settings were poorly understood 

and may  related to properties of varicella virus sensitive to heat, climate, population density and 

risk of exposure. 8,9 Studies have reported that the differences in temperature and humidity could 

affect virus transmission. 10,11 The increasing evidence for rapid global climate change has 

highlighted the need to examine the relationship between weather variability and infectious 

diseases incidence. However, the impact of weather fluctuations on varicella is still not well 

understood and published evidence is inconsistent. 12 This study was under taken to assess the 

Trends, Seasonal variations and meteorological condition in the outbreak of varicella among 

university students in Tamilnadu. 

Material and Methods 

A retrospective study was carried out at SRM Medical College hospital & Research Centre 

Medical records of 256 cases admitted with history of chicken pox for a period of 4 years 
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between January 2015 and December 2018 were included in the study. The data on variables 

such as age, sex, year of study, month and seasonality of occurrence cases, temperature and 

humidity were analyzed. Temperature and humidity were obtained from the Chennai 

Meteorological Department. Chi-square statistics was used in finding out the association and 

making inferences. 

Results 

A retrospective study was carried out at SRM Medical College Hospital from the hospital 

notifiable disease register to identify varicella cases admitted during January 2015 to December 

2018.   

Age and sex distribution  

Table 1 depicts a total of 347 cases of varicella were diagnosed at the university hospital. Of 

these about 283(81.6%) were males, 64(18.4%) were females and 326 (93.9%) were residents in 

dormitory blocks of a single college.  There were 69 cases reported in the year 2015, it was 110 

in 2016, it was 77 in 2017 and 91 in the year 2018. More number of cases were reported in 

younger age group 17-20 years (81.6%) compared to 21-25 years (18.4%) and it was found 

statistically significant (p<0.0001). 

Month wise occurrence of cases  

The analyses of monthly cases of varicella for three years showed total peak number of cases 

were in the month of March and April for all four years. An unusual increase in the number of 

cases admitted was notice for the year 2016 in the month of November with 34 cases compared 

to other three years (Table 2). 

Seasonal distribution  

Seasonal distribution of the cases of varicella was analyzed for each year showed number of 

cases was less during autumn (July to September) in all four years.  Bimodal cycle of distribution 

of varicella cases was observed for 2016 with cases of chickenpox reported throughout the year 

and uni-modal for the years 2015, 2017 and 2018. Zero cases reported in some months in 2015, 

2017and 2018 (Table 3). The average number of cases admitted during spring was 33.3 and the 

least average was noted for the autumn with 5.8. 

 

Years of study (Half yearly variation) 

Half yearly distribution cases of varicella showed 253 (72.9%) cases were  reported in the first 

half of the year compared to second half of the year with 94 (27.1%) of cases. the number of 

cases reported were higher in the first half of the year compared to second half and it was found 

statistically significant (Table4). 

Duration of stay in hostel  

 It was noticed a gradual decrease in the admission rate of students with chicken pox with 

increase in duration of stay in the campus there is sharp decline in the number of cases following 

two years of stay in the campus as shown in figure 1.  

Temperature and relative humidity  

Figure 2 shows the relationship between number of cases of chickenpox and mean monthly 

temperature and humidity.  More number of cases was reported in the month of March and April 

for all four years. In the year 2016 in the month of November there was unusual 34 cases of 

chickenpox were reported. We compared with any changes in mean humidity and temperature  

of other three years  showed   mean temperature & humidity slightly higher for 2015,2017and 

2108 (26.13*C, 26.43*C, 26.79*C & 87.90, 84.80 and 74.83) compared to 2016 (26.93*C & 

72.0). Figure 3A shows the average yearly temperature, humidity and number of cases of 
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varicella for all four years. It was observed that the number of varicella cases increased with the 

increase in temperature and decrease in humidity.  

Discussion 

Of the 347cases of chickenpox reported for 4 years put together, nearly two third of them were 

males and almost all of them were residents in dormitory blocks of the university. Similar 

finding was reported by Noha Saleh et al 13, Liese JG et al 14 and Theodoridou M et al 15 with 

higher percentage male hospitalized with chickenpox compared to females. More number of 

cases were reported in younger age group 17-20 years (81.6%) compared to 21-25 years (18.4%) 

and it was found statistically significant (p<0.0001).  This could be due to the level of sero-

prevalence. Several studies had reported the sero-surveillance increases as the age advances. The 

incidence drastically reduces after the age of 25. 16,17   

The analyses of seasonal distribution of cases of varicella for four years showed peak number of 

cases were in the month of March and April for all four years and lowest in the month of July, 

august and September. Similar picture with the highest seasonal index was during March and 

April and the lowest was during summer months July and August was reported by Noha Saleh et 

al13. Meyers et al reported peak incidence in November and April; the larger November peak 

represented a marked variation from the usual seasonal pattern. 18 

Katarina Widgren et al19 reported high numbers of cases during winters to spring. The lowest 

numbers were seen in August or September of each year. Brisson M et al20 reported the peak 

incidence of chickenpox was in the late winter to spring. An unusual increase in the number of 

cases admitted was notice for the year 2016 in the month of November with 34 cases compared 

to other three years showing a bimodal cycle of distribution of varicella cases for 2016. Kokaze 

A et al21 had reported two peaks in chickenpox incidence and a close correlation between second 

peak of epidemic pattern of chickenpox incidence and temperature within a year.  Similar 

incidence of two peaks per year was reported by Banghua Chen et al4 one in winter and another 

in spring. Two peaks of varicella incidence were detected in Jinan, Consistent with other areas of 

China, the major peak occurred in November–January, and a minor one in April–May. A similar 

situation was also observed in Korea, located in the same climate zone as Jinan.22 However, in 

southern Japan, which has a subtropical monsoon climate, the incidence of varicella was highest 

in August and lowest in winter.23 These findings further support the role of climate factors in 

VZV transmission.12 

It was noticed the mean temperature of the year was higher and humidity was lower for the 2016 

compared to 2015, 2017and 2018. Comparison of the mean temperature and humidity of 

November month for all the four showed  slight decrease of temperature  0.8* Celsius, 0.5* 

Celsius and 0.14* Celsius for 2015, 2017 and 2018 respectively and humidity was slightly higher 

15.9, 12.8 and 2.83 for 2015, 2017 and 2018 respectively compared to 2016. 

A study in Hong Kong24 found no significant association between temperature and varicella 

incidence, contrary to earlier studies in the West Indies25 that suggested that temperature was 

inversely correlated with the incidence of varicella. Studies from Mexico26 and Taiwan27 have 

suggested that temperature is positively associated with varicella incidence. A recent study 

showed that atmospheric pressure and rainfall were positively associated with varicella 

incidence.28 Another study also reported the mean temperature and rainfall have significant 

influence on the incidence of chickenpox and these factors might be important predictor of 

chicken pox incidence.4 
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Conclusion 

The trend in the incidence of varicella cases is definitely influenced by the meteorological 

conditions, though multi-centric studies in various temperate and tropical regions have to be 

conducted to provide strong evidence. There is a documented evidence of increase in the cases of 

varicella among the young adults joining the universities. Varicella vaccination should be 

strongly recommended among university students at the time of admission and can be brought 

into policy. 
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Age group Male Female Total X2, df & p 

value 

17-20 Years 263(86.8%) 40(13.2%) 303(87.3%) X2=43.66,df=1, 

P<0.0001 21-25  years 20(45.5%) 24(54.5%) 44(12.7%) 

Total 283(81.6%) 64(18.4%) 347(100%)  

 

Table 2 . Monthly distribution of students with varicella admitted to hospital 

Months  2015  2016 2017 2018 Total  

Jan  10(47.6%) 6(28.6%) 4(19.0%) 1(4.8%) 21(6.1%) 

Feb  9(20.9%) 10(23.3.0%) 18(41.9%) 6(13.9%) 43(12.4%) 

Mar  19(27.5%) 14(20.3%) 14(20.3%) 22(31.9%) 69(19.9%) 

Apr  22(22.0%) 13(14.8%) 17(19.3%) 36(40.9%) 88(25.4%) 

May 2(7.1%) 9(32.1%) 12(42.9%) 5(17.9%) 28(8.1%) 

Jun  1(25%) 2(50%) 1(25%) 0(0.0%) 4(1.5%) 

Jul  0(0%) 3(42.9%) 1(25%) 3(42.9%) 7(1.5%) 

Aug  3(30.0%) 3(30.0%) 0(0%) 4(40.0%) 10(2.9%) 

Sep  1(16.7%) 4(66.6%) 1(16.7%) 0(0.0%) 6(1.7%) 

Oct  0(0%) 8(42.1%) 2(10.5%) 9(47.4%) 19(5.5%%) 

Nov 0(0%) 34(75.6%) 6(13.3%) 5(11.1%) 45(12.9%) 

Dec  2(28.6%) 4(57.1%) 1(14.3%) 0(0.0%) 7(1.5%) 

Total  69(19.9%) 110(44.5%) 77(22.1%) 91(26.2%) 347(100%) 

 

 

Table 3A: Seasonal Distribution Students with Varicella Reported To Hospital 

Year  Spring  

( Jan-Mar) 

 Summer 

(Apr- Jun)  

Autumn  

(Jul- Sep) 

Winter  

( Oct- Dec) 

X2 , df & p 

value 

2015 38 25 4 2 X2 = 61.6  

df = 9 

p = 0.000 
2016 30 24 10 46 

2017 36 30 2 9 

2018 29 41 7 14 

Mean  33.3 30.0 5.8 17.8 

Total  133 120 23 71 

 

 

Table 3B. Half yearly distribution of cases of varicella 

Year  Spring & 

Summer 

( Jan-Jun) 

Autumn  

(Jul- Dec) 

X2 , df & p 

value 

2015 63 6 X2 = 50.6  

df= 3 

p = 0.000 
2016 54 56 

2017 66 11 

2018 70 21 

Total  253(72.9%) 94(27.1%) 
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Figure 1 .Number of varicella cases admitted in the hospital by year of study 

 
 

Figure 2 month wise comparison of varicella cases with mean monthly temperature and humidity 

 

 
 

 

Figure 3: Year wise comparison of mean temperature, humidity and number of cases of Varicela 
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