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Abstract

Dengue fever (DF), “Break bone” fever or Haddi Todh Bukhar is a mosquito borne Flaviviral
(an RNA virus of the family Flavividio) infection. It is one of the fastest infectious disease
increasing in tropical and subtropical areas.It is now well documented that the main causal
vector for the transmission of dengue fever is the mosquito Ae. aegypti.During the recent
part, the number of dengue cases is increasing within the Country and the state of Rajasthan
IS no exception. It was therefore proposed to carry out a survey in North West Rajasthan
taking into consideration three districts viz., Bikaner, Sriganganagar and Hanumangarh. The
survey was aimed to study the dengue incidence from March to Novemebr.Overall,
maximum cases from Bikaner were documented in October and from Hanumangarh and
Sriganganagar during November. Minimum number of cases from all the three districts were
reported in the month of August.

Introduction

Dengue fever (DF), “Break bone” fever or Haddi Todh Bukhar is a mosquito borne Flaviviral
(an RNA virus of the family Flavividio) infection. It is one of the fastest infectious disease
increasing in tropical and subtropical areas. According to the World Health Organization it is
currently endemic and covers more than 100 countries with more than 2.5 billion populations
at risk. The annual number of infection is associated with 50 million people around globally
with 5,00,000 severe cases accounting for majority of approximately 12,500 deaths.

It is now well documented that the main causal vector for the transmission of dengue fever is
the mosquito Ae. aegypti. The first isolation of dengue in India occurred in Kolkata in 1945-

46 but India’s first dengue fever epidemic was reported in 1963-64, when dengue gradually
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spread from the country’s southern regions to its northern states and progressively to the
whole country by 1968. The National Vector Borne Disease Control Program estimated that
the average annual number of cases varies widely from the average annual 33 million
apparent cases (Shephard et al., 2013). Understanding the economic and disease burden of
dengue in India is essential to assist policy makers and public health managers to prepare for
and control outbreaks and encourage international collaboration to develop and evaluate
prevention, control and management measures, and technologies to control further epidemics
(Kakkar, 2012; Chakravati et al., 2012).

During the recent part, the number of dengue cases is increasing within the Country and the
state of Rajasthan is no exception. It was therefore proposed to carry out a survey in North
West Rajasthan taking into consideration three districts viz., Bikaner, Sriganganagar and
Hanumangarh. The survey was aimed to study the dengue incidence from March to
November.

The incidence of dengue has increased 30 fold between 1960 and 2010. This increase is
believed to be due to multiple factors like, rapid urbanization population growth, international
travel from endemic areas and lastly global warming. The geographical distribution is around
the equator mainly affecting Asia and Pacific regions. First outbreak was reported in Kolkata
in 1963 (NVB DCP Reports, 2007). The next major outbreak of dengue fever was reported in
Delhi and neighboring states in 1996. According to Srinivas & Srinivas (2015), data for the
last 10 years reveal maximum number of cases (16,000) in 1996, while the next increase
(12,000) was noted in 2003.

Material and method

The Study area

The present survey pertaining to dengue fever was carried out in three districts of North West
Rajasthan viz. Bikaner, Sriganganagar, and Hanumangarh from March to November.
Bikaner district

Bikanerlies between 27°11° & 29°3° North and 71°54> & 74°12° East covering an area of
2744 sq. Km? The district comprises of 926 villages with 8 Tehsils,Panchayat Samities, 4
towns and 4 municipalities. The minimum temperature during summer is about 28°C and
maximum mean is 48°C, while during winter minimum mean is generally 4°C and maximum
mean 22°C. The annual rainfall is about 25 cm. The places/areas surveyed in this district

included Bikaner city, Deshnoke, Nokha city, Nokha rural, Dungargarh and Kolayat.
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Sriganganagar district

Sriganganagar lies between 28%°4> & 30°%° North and 72°2° & 75°3° East covering an area of
11,15466 km?. The district comprises of 9 Tehsils and 18 town and small villages, 8
Panchayat Samities. Theminimum mean temperature during summer is about 28°C and
maximum mean is 48°C, while during winter minimum mean is generally 2°C and maximum
mean 21°C. The annual rainfall is approximately 200mm.The places/areas surveyed in this
district included Sriganganagar city, Suratgarh, Padampur, Sadulshahar, Keshrisinghpur.
Hanumangarh district

Hanumangarh lies in the extreme north of Rajasthan covering as are of 12,645 km?. The
district comprises of 7 Tehsils, 1907 villages, 7 Panchayat Samities. The minimum mean
temperature during summer is about 25°C and maximum mean is 47.2°C, while, during
winter minimum mean is generally 4.7°C and maximum mean 28.1°C. The annual rainfall is
approximately 312 mm. The places/areas surveyed in this district included Hanumangarh,
Hanumangarh rural, Ravatsar, Pilibanga, Tibbi.

The data related to dengue was collected from the three districts surveyed viz. Bikaner,
Sriganganagar and Hanumangarh.The data thus obtainedhas beeb presented in the form of
table related to dengue incidence and seasonality. The data was further analyzed, compared
and interpretations were made and conclusion were reached upto.

Result

Dengue incidence and seasonality at Bikaner district

The survey was done during March to November and most number of dengue cases were
noted in the month of October and minimum in the month of August as presented in Table 1.
Further, it could also be inferred that 16% of the total cases of dengue were reported during
October, followed by 15% in April, 14% in May,13% in June, 12% in November,11% in
March,10% in September,5% in July and 4% in August as presented in Figs.1,2.

Dengue incidence and seasonality at Sriganganagar district

The results pertaining to dengue cases from Sriganganagar district have been presented in
Table 2.

From Sriganganagar district the maximum dengue cases were documented in the month of
November and minimum in August. Further, it could also be inferred that 16% of dengue
cases were reported during November, followed by 15% in April,14% in September, 14% in
March,12% in May,11% in October,10% in June, 4% in July,4% in August as presented in
Figs.3,4.
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Dengue incidence and seasonality at Hanumangarh district

Of the total cases,73 caseswere reported during November followed by 68 in October and a
minimum of 15 in the month of August as presented in Table 3.

Further,it could also be inferred that 18% of the total cases of dengue were reported during
November, followed by 17% in October, and March, 13% in May, 12% in April, 10% in
June,5% in September, 5% in July, and 4% in August as presented in Figs.5,6.

Discussion

The present survey for dengue fever was carried out in Bikaner, Sriganganagar, and
Hanumangarh districts from March to November for a period of nine months. From Bikaner
district the maximum number of dengue cases were reported during October (16%),
followed by 15% in April, 14% in May, 13% in June, 12% in November, 11% in March,
10% in August. From Sriganganagar district the maximum number of dengue cases were
reported in November (16%), followed by 15% in April, 14% in September,14% in March,
12% in May, 11% in October, 10% in June, 4% in July and August. From Hanumangarh
district the maximum number of dengue cases were reported in November (18%), followed
by 17 % in October and March, 13% in May,12% in April,10% in June, 5% in September
and July, and 4% in August.

Pandya (1982) suggested that the vector thrives in urban and semi urban localities congested
with human population. The mosquito breeds usually during rains or in any water logged
containers. The author further suggested the reason to be due to rise in vector population
resulting in the febrile phase to commence during July or August and perpetuate till
September or October. Highest number of epidemics have been reported to occur in the
month of September and lowest between December and June. According to the author an
exceptionally long epidemic period in Calcutta where the fever continues from July to
March. Earlier reports by Rodrigues et al. (1972) and George & Soman (1975) the epidemic
season in Nagpur and Banglore also deviated from the normal. One of the possible reason
for the seasonal aberration could be the fluctuating breeding habit of Ae. aegypti in different
types of containers was suggested.

Earlier Kalra & Wattal (1970) have reported some cities of Rajasthan and Madhya Pradesh
to exhibit relatively higher vector densities between July through October (Wet season), as
compared to February to April (Dry season). Studies on epidemics in India indicate that the
onset of an epidemic parallels the buildup of mosquito population density (Rodrigues &
Dandawate, 1977; Kalra & Wattal, 1970). According to Cecilia (2004) desert is the only area
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where epidemics of dengue have been reported in summer season. Das et al. (2005)
documented 64 dengue cases of which 23 were reported during October, 35 during
November and only 6 during December. They suggested the outbreak of dengue to subside
in December when the breeding condition for the vector becomes unfavourable in North
India, as the temperature drops to around 30°C.

Lall & Dhanda (1996); Ram et al. (1998) and Parida et al. (2002) have all observed
occurrence of out breaks of dengue infections during the post monsoon period. Vajpayee et
al. (1999) observed the peak of dengue in Delhi during the 1996 epidemic from September
to November similar to the earlier reports of Broor et al. (1997) suggesting that it being the
post monsoon season there is an increase in mosquito breeding which leads to increase in
transmission of dengue virus.

During the present study also maximum dengue cases were documented during October-
November. Many factors have been identified by different works in the spread of mosquito
density and their consequent dengue fever cases in a particular region. It has been suggested
that there is a strong correlation between mosquito density and temperature & relative
humidity. In addition, many studies indicate that climatic changes are important in expanded
geographical range for dengue fever cases (Ramchurn & Goorah, 2013; Reeves et al., 1994,
Monostarsky, 1996; Patz et al., 1996; Jetten & Focks, 1997). It has been suggested that as
the temperature of a region increases, the geographical range of mosquitoes reaches to
higher altitudes (Hoppe & Foley, 2005) Christosphers (1960)and Rueda et al. (1990) also
supported the fact that climatic condition strongly control the geographic distribution and
abundance of Ae. aegypti. Similarly, many researchers have studied and concluded that
temperature, humidity and fall rain significantly influence the mosquito density, their life
cycle, breeding habitat, survival and dengue viral development (Schoof, 1967; Hales et al.,
2002; Focks et al., 1993; Watts et al., 1987; Koopman et al., 1991; Dibo et al., 2008;
Nicholls, 1993; Hales et al., 1996; Martens et al., 1999; Sutherst, 2004).

Alshehri (2013) from his study concluded that the favourable temperature for mosquito
growth may accelerate the metabolic process in the Aedes mosquito resulting in the
increased biting rate and there by more egg production and abundance of the adult
population. In addition, the feasible temperature range may also result in escalating the
number of flights and the distance for each flights that a mosquito can cover. Similarly,
humidity contributes to the transmission of dengue fever by influencing the activities and
survival of the mosquito vector. Low humidity causes mosquitoes to feed more frequently to
compensate for dehydration, while, high RH increases the metabolic process in adult
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mosquitoes. Rainfall directly influences the density of mosquitoes by increasing their
breeding places. However, heavy rainfall causing fluids may result in the disappearance of
small ponds and there by the feasible places for mosquito breeding. Also a rise in
temperature may evaporate small pond and other places for mosquito breeding, thus
reducing the growth of mosquitoes.

Hopp& Foley (2001) and Tun-Lin et al. (2000) have suggested high temperature to
accelerate mosquito development and increase abundance. Alshehri (2013) suggested
temperature above 400C is not suitable for rapid mosquito growth. Favourable temperature
for mosquito growth is between 25C to 27° C has been suggested by Mc Michel et al.
(1996). This could be true for the present study also.

Favier et al. (2006) found that there is a relationship between RH and mosquito density.
While, Russell et al. (2009) indicated that rainfall has no significant influence number the
same. Chowell & Sanchez (2006) showed that while precipitation, mean temperature and
minimum temperature had their highest correlation with dengue incidence without a lag
period, maximum temperature and evaporation were mostly correlated with dengue fever
incidence with a lag of one and three months. The significant positive correlation of
temperature and rainfall with dengue cases has been reported in other studies also (Koopman
et al., 1991; Schultz 1993; Mourya et al., 2004).

Depradin & Lovell (2004) showed that the increase in minimum temperature has stronger
effect on mosquito density than maximum temperature, while, Rasa Freitas et al. (2006)
suggested that temperature and RH have some fluctuating relation on dengue cases.
However, Schultz (1993) and Chadee et al. (2007) suggested no association between rainfall
and dengue fever.

A major outbreak of dengue infection in northern India from October to December was
reported by Das et al. (2005). They reported outbreaks to occurs after a heavy rainy season
and subsiding in December, when the breeding conditions become unfavorable, as the
temperature dropped to around 30°C.

During the present survey, besides post monsoon winter monsoon, the number of dengue
cases were also quite high during summer months suggesting that in Rajasthan, owing to
tendency of over storage of domestic water by the inhabitants, mosquito and vertically
transmitted virus get pronounced during summer season which could precede the active
transmission season of dengue during following rainy season as has been concluded by Angel
& Joshi (2008) earlier. Warm temperature in night favours the survival of Ae. aegypti, while,
cooling during night is harmful to the mosquito activity. Similarly, extreme hot temperature
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may also increase the rate of mosquito mortality and thus decrease dengue risk and rainfall
can have long linear contrasting effects on dengue risk has been suggested by Kumar (2015).
Darbin et al. (2011) reported majority of the dengue cases during the monsoon and the post
monsoon season as also observed by Ritter (2001) and in accordance with the reported
pattern of dengue transmission. An increase in the number of rainy days and a decrease in
relative humidity were associated with dengue incidence (Wong Koon et al., 2013). Rainfall
has been found to correlate with dengue in many countries (WongKoon et al., 2011,
Thammapalo et al., 2005b). Increased rain may increase larval habitats and vector population
size by creating a new habitats or increase adult survival (Gubler et al., 2001).

Overall, maximum cases from Bikaner were documented in October and from Hanumangarh
and Sriganganagar during November. Minimum number of cases from all the three districts
were reported in the month of August.

References

Alshehri, M.S.A. 2013. Dengue fever outburst and its relationship with climatic factors. World
Applied Sciences Journal, 22(4): 506-515.

Angel Bennet & Vinod Joshi 2008. Distribution and seasonality of vertically transmitted dengue
viruses in Aedes mosquitoes in arid and semi-arid areas of Rajasthan, India. J. Vector Borne
Disease, 45: 56-59.

Broor, S., Dar, L., Sengupta, S. 1917. Recent dengue epidemic in Delhi, India. In: Saleuzzo J.F.,
Dodet, B. eds. Proceeding of Emerging Diseases-Factors in emerges of ARBO virus diseases.
Paris, Elsevier, 123-127.

Cecilia, D. 2004. Dengue: The re-emerging disease. National Institute of virology. Commemorative
Compendium: 278-307.

Cecilia, D., Kakade, M.B. and Bhagat, A.B. Joyprashant Vallentyne, Anand Singh, Jayashri, A.,
Patil, Shankar, M. Todkar, Sunitha, B. Varghese and Paresh, S. Shah 2011. Detection of
dengue -4 virus in Pune, Western India after an absence of 30 years its association with two
severe case. Virology Journal, 8 (46).

Chadel, D.D., Shivnath, B., Raulins, S.C. and Chen, A.A. 2007. Climate mosquito indices and
epidemiology of dengue fever in Trinidad (2002-2004). Annals of Tropical Medicine and
Parasitology, 101: 69-77.

Chakarvati, A. Arora, R. and Luxemburger C. 2012. Fifty years of dengue in India. Trans. R. Soc.
Trop. Med. Hyg. 106: 273-282.

Chowell, G. & Sanchez, F. 2006. Climate-based descriptive models of Dengue fever: The 2002
epidemic in Colima, Mexico. Journal of Environmental Health, 68(10) 40-44.

Christophers, S.R. 1960. Aedes aegypti (L.) the yellow fever mosquito: Its life history, bionomics
and structure. Cambridge Univ. Press., London 739 pp.

Das, P.K., Saxena, P., Abhyankar, A., Bhargava, R. and Jana, A.M. 2005. Emergence of dengue
virus type-3 northern India. Southeast Aian J, Trop Med. Public Health. 36: 370-377.

Depradine, C.A. & Lovell, E.H. 2004. Climatological variables and the incidence of dengue fever in
Barbados. Int. J. Env. Health Res., 14(6): 429-441.

Dibo, M.R., Chierotti, A.P., Ferrari, M.S., Mendonca, A.L. and Neto, F.C. 2008. Study of the
relationship between Aedes Aegypti ett and adult densities, dengue fever and climate in
Mirrassol state of Sao Paulo Brazil, Memorias do Instituto Oswaldo Cruz, 103: 554-560.

© Association of Academic Researchers and Faculties (AARF)
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 32



Faner, C., Degallier, N., Vilarinhos, P.D.T.R., Carralho, M.D.S.L.D., Yorhizawa, M.A.C. and Know
M.B. 2006. Effects of climate and different management strategies on Aedes aegypti breeding
sites: a longitudinal survey in Brasilia DF, Brazil. Trop. Med. Int. Health, 11, 1104-1118.

Favier, C. Degallien N., Vilarinhos, P.T.R., Carralho, M.S.L., Yoshizawa, M.A.C. and Knox, M.B.
2006. Effects of climate and different management strategies on Aedes aegypti breeding sites.
a longitudinal survey in Brasilia. Tropical Medicine and International Health, 11: 1104-1118.

Focks, D.A., Haile, D.G., Daniels, E. and Mount G.A. 1993a. Dynamics life-table model for Aedes
aegypti (Diptera: Culicidae): Analysis of the literature and model development. J. Med.
Entomol. 30, 1003-1017.

George, S. & Soman, R.S. 1975. Dengue infection in India. Indian J, Med. Res. 63, 396

Gubler, D.J., Reiter, P., Ebi, K.L., Yap, W., Nasci, R. and Patz, J.A. 2001. Climate variability and
change in the United States; Potential impacts on vector and rodent borne diseases.
Environment Health Perspect. Suppl. 2 (Suppl.2): 223-33.

Hales, S. de Wet, N. Main and Donald, J. 2002. Potential effect of population and climate changes on
global distribution of dengue fever. Lancet, 360 (P336): 830-34.

Hales, S. Weinstein, P. and Woodward A. 1996. Dengue Fever epidemics in the south pacific:
Driven by El Nino South Oscillation? Lancet, 348-1664-65.

Hopp, J.M., & Foley, A.J., 2001. Global scale relationships between climate and the dengue fever
vector Aedes aegypti, Climate change, 48: 441-463.

Jetten, T.H. & Focks, D.A., 1997. Potential changes in the distribution of dengue transmission under
climate warning. American Journal of Tropical medicine and hygiene, 57: 285-297.

Kakkar, M. 2012. Dengue fever is massively under reported in India, BMJ, 345: 8574,

Kalra N.L. & Wattal B.L., 1970. Annual Report. National Institute of Communicable Disease, Delhi,
58.

Koopman, J.S., Prevots, D.R., Marin, M.A., Dantes, H.G., Aquino, A.M.L., and Amor, J.S. 1991.
Determinants and predictors of dengue infection in Mexico. American Journal of
Epidemiology, 133: 1168-1178.

Kumar, S. 2015. Clinical Imbalance and their effect on prevalence of dengue fever in India,
International Journal of Current Microbiology and Applied Science, 4 (11): 185-191.

Lall, R. & Dhanda, V. 1996. Dengue haemorrhagic fever in Delhi. Indian J, Med Res. 9: 20-43.

Martens, W.J.M., Jetten, T.H. Rotmans, J. and Niessen, L.W. 1995. Climate change vector-borne
diseases. Global Environment Change. 5, 195-209.

Mc Michel A.J., Haines A., Slooft P. and Kovati S. 1996 B. (eds.) Climate change and Human
health. Word Health organization, Geneva.

Monastersky, R., 1996. Health in the hot zone. How would global warming affect humans? Science
News, 149: 218-220.

Mourya, D.T., Yadav P., and Mishra A.C., 2004. Effects of temperature stress on immature stages
and susceptibility of Aedes aegypti mosquito virus, American Journal Tropical Medicine and
Hygiene, 70: 346-350.

Nicholls, N. 1993. 'El Nino-Southern Oscillation and Vector Borne Disease. Lancet 342: 1284-1285.

NVP DCP Reports 2007-https:/nvbdcp.gov.in

Pandya, G. 1982. Defence Research and development establishment in Gwalior,India. Def. Sci. J., 3
(4): 359-370.

Parida, M.M., Dash, P.K., Upadhyay, C., Saxena, P. and Jana, A.M. 2002. Serological & Virological
investigation of an outbreak of dengue fever in Gwalior, India. Indian J., Med. Res. 116: 248-
254,

Patz, J.A., Epstin, P.R., Burke, T.A. and Balbus J.M., 1996. Global climate change and emerging
infectious diseases. Journal of the American Medical Association, 275: 217-223.

Reiter, P. 2001. Climate change and mosquito-borne disease, Environmental Health Perspective,
109: 141-161.

© Association of Academic Researchers and Faculties (AARF)
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 33



Ram, S., Khurana, S., Kaushal, V. Gupta, R and Khurana, P.B. 1998. Incidence of dengue fever in
relation to climatic factors in Ludhiana, Punjab Indian Journal of Medical Research, 108:
128-33.

Ramchurn, S.K. & Goorah, S.S. 2013. Letter to the editor: Ongoing outbreak of dengue type 1 in the
autonomous. Region of Madeira, Portugal. Euro Surveill., 18(2): 20351.

Rasa-Freitas, M.G. Schreiber, K.V., Tsouris, P., Desouza Weimann, E.T., and Luitgards-Moura, J.F.,
2006. Associations between dengue and combinations of weather factors in a city in the
Brazilian Amazon, Revista Panamericana de Salud Publica, 20: 256-267.

Reeves, W.C., Hardy, J.L., Reisen, W.K. and Milby, M.M. 1994. Potential effect of global warming
on mosquito borne Arboviruses. J. Med. Entomol. 31, 323-332.

Rodrigues, F.M. & Dandawate C.N. 1977. Arthropod borne viruses in northeastern region of India:
A serological survey of Arunachal Pradesh and Assam. Indian J. Med. Res., 65: 453-465.

Rodrigues, F.M., Patankar, H.R., Banerjee, K., Bhatt, P.N., Goverdhan, M.K., Pavri, K.M. and
Vittal. 1972. Etimology of the 1965 epidemic of febrile illness in Nagpur city, Maharashtra
state, India. Bull W.H.O. (46): 173.

Rueda, L.M., Patel, K.J., Axtell, R.C. and Stinner, R.E., 1990. Temperature dependent development
and survival rate of Culex quinquefasciatus and Aedes aegypti, Journal of Medical
Entomology, 27: 892-898.

Russell, R.C., Currie J.C., Michael, D.L. Mackenzie, J.S., Ritchie, S.A. and Whelan, P.l., 2009.
Dengue and climatic change in Australia. Predictions for the future should incorporate
knowledge from the past. Medical Journal of Australia, 190: 265-268.

Schoof, H.F.1967. Mating, resting habits and dispersal of Aedes aegypti. Bulletin of the world Health
Organization, 36: 600-601.

Schultz, G.W.1993. Seasonal abundance of dengue vectors in Manila Republic of Philippines, South-
east Asian Journal of Tropical Medicine and Public Health, 24: 369-375.

Shepard, D.S., Undurraga, E.A. and Halasa, Y.A. 2013. Economic and disease burden of dengue in
Southeast Asia. PlosNegl Trop Dis. 7: 2055.

Srinivas & Srinivas 2015. Outbreak of dengue in India. India J.Med. Res., 32 (2): 342-349.

Sutherst, R.W. 2004. Global change and human vulnerability to vector-borne diseases. Clin.
Microbial. Rev. 17(1): 136-173.

Thammapalo, S., Chongsuwiwatwong, V., Mc Neli, D. and Geater, A. 2005 b. The climatic factors
influencing the occurrence of dengue hemorrhagic fever in Thailand. Southeast Asian Journal
of Tropical Medicinie and Public Health, 36: 191-196.

Tun-Lin, W., Burket, T.R., and Key, B.H. 2000. Effects of temperature and larval diet on
development rates and survival of the dengue vector Aedes aegypti in North Queensland
Australia, Medical and Veterinary Entomology, 14: 31-37.

Vajpayee, M., Mohan Kumar K., Wali, J.P., Dar, L., Seth, P. and Broor, S. 1999. Dengue virus
infection during post-epidemic period in Delhi, India Southeast Asian J. Trop. Med. Public
Health, 30(3): 507-510.

Watts, D.M., Burke D.S., Harrison, B.A. Whitmire, R.E. and Nisalak, A. 1987. Effect of temperature
on the vector efficiency of Aedes aegypti for dengue 2 virus. Am. J. Trop. Med. Hyg., 36 (1):
143-152.

Wongkoon, S., Jaroensutasinee, M., Jaroensutasinee, K. and Preechaporn, W. 2007. Development
sites of Aedes aegypti and Ae. albopictus in Nakhon Si Thammara, Thailand. Dengue Bull.
31:141-152.

Wongkoon S, Jaroensutasinee M, Jaroensutasinee K. 2011. Climatic variability and dengue virus
transmission in Chiang Mai, Thailand. Biomedica, 27:5-13.

Wongkoon, S., Jaroensutasinee, M. and Jaroensutasinee, K., 2013. Distribution, seasonal variation
and dengue transmission prediction in Sisaket, Thailand. Indian J. Med. Res., 138(3): 347-
353.

© Association of Academic Researchers and Faculties (AARF)
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 34



Table 1. Total number of dengue cases reported during different months from Bikaner

district (Mar. — Nov.)

Area/
Month

Mar.

Apr.

May

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Total

Bikaner
district

48

65

59

54

23

19

42

67
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Fig. 1. Distribution of dengue cases during different months from Bikaner district (Mar. —

Nov.)
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Table 2.

Total number of dengue cases reported during different months from
Sriganganagar district (Mar. — Nov.)

Area/ Mar. | Apr. | May | Jun. | July | Aug. | Sep. | Oct. | Nov. | Total
Month
Sri- 65 70 55 45 21 18 67 54 76 471
ganganagar
district

Fig. 2 Per cent month wise distribution of dengue cases from Bikaner district during March to November
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Fig.3.Distribution of dengue cases during different months from Sriganganagar district (Mar.
—Nov.)
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Fig. 4. Per cent distribution of month wise dengue cases reported from Sriganganagar district
during March to November
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Table 3. Total number of dengue cases reported during different months from

Hanumangarh district (Mar. — Nov.).

Area/ Months Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Tot.

Hanumangarh 65 47 52 42 18 15 21 68 73 401
district
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Fig. 6. Per cent month wise distribution of dengue cases reported from Hanumangarh district
during March to November
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