
 

[ISSN 0975 - 6272]               

 

Volume II Number 2 2011 [23-28] 

27Prevalence of malaria in the population of Purnia Distrit, Bihar

   

Prevalence of malaria in the population of Purnia Distrit, Bihar 
 

B. N. Pandey, Ranjana Kumari, Md. Jahangeer and D. Kumar 

  

Received: August 22, 2012 ⏐ Accepted: January 02 , 2013 ⏐ Online: May 15, 2013 
 

Abstract  

Prevalence of malaria was studied in Purnia 
district of Bihar. Various factors such as 
environmental factors (temperature, rainfall 
and humidity etc), nature of houses, location of 
houses, habits of sleeping outside, rearing of 
animals as well as drainage system were 
correlated with the prevalence of incidence of 
malaria. The study indicates the incidence of 
malaria is more due to abundance of swampy 
areas in the district, earthen walls of the hut, 
poor sanitation and poor drainage system. 
Prevalence of malaria was found more in males 
in comparison to females which is possibly due 
to their outdoor activities and habits of 
sleeping outside the house. The findings of this 
study indicate that families living in houses 
with the poorest construction and close to the 
vector breeding sites should be the primary 
target for the provision of bed nets. Further the 
frequency of malaria was more in persons 
belonging to blood group O.  
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Introduction 

Malaria is one of the oldest and major public 
health problems of the world and is number 
one killer of children, pregnant women and 
elderly persons (Greenwood and Mutabingwa, 
2002).  It has now been identified as the 
disease most likely affected by climate change 
(WHO/WMO/UNEP, 1996). In 2008, there 
were an estimated 243 million cases of 
malaria, the vast majority of cases (85%) 
occurring in the African Region. In 2008, 
malaria accounted for an estimated 863,000 
deaths (WHO, 2009). According to a report 
published in the Lancet, 20th Nov., 2010,  In 
India, malaria causes 205000 deaths per year 
before age of 70 years (55000 in early 
childhood, 30000 at ages 4 – 5 years, 120000 
at ages 15 – 69 years) and 90% of death occurs 
in rural areas. Many factors affect increases in 
malaria cases, including changes in land use, 
drug resistance, malaria control programs, 
socioeconomic issues, and climatic factors.  
The geographical condition and climate of 
India is favourable to transmission of malarial 
infection. No study has examined the 
relationship between malaria epidemics and 
climatic factors in Purnia district of Bihar. The 
present paper deals with incidence of malaria 
in relation to pattern of settlement, 
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environmental factors and socioeconomic 
condition in Purnia district (Bihar). 

Methods 

Purnia is one of the oldest districts of Bihar 
located at a height of 350meters from the sea 
level. The district is rich in flora and fauna. It 
is popularly known as poor’s men Darjeeling. 
Once upon a time it was popularly known as 
‘Kala Pani’. Monthly malaria case data from 
June 2010 to May 2011, monthly rainfall, 
temperature and humidity were recorded in 
different villages of Purnia district. Literacy 
was measured as the number of individuals that 
can both read and write as a percentage of the 
total population. Purnia has very high vector 
species diversity and vectors suited to these 
habitats may be responsible for the observed 
results. 

Results and Discussion 

Climate, local ecology, and active control 
affect the ability of malaria parasites and their 
anopheline mosquito vectors to coexist long 
enough to enable transmission. The frequency 
of transmission, or endemicity, depends on the 
density and infectivity of anopheline vectors. 
These features depend on a range of climatic, 
physical, and population characteristics, for 
example, rainfall, location of human 
settlements near or at rivers or other mosquito 
larval breeding sites, and the density of human 
populations in a village. The most significant 
determinant of the intensity of parasite 
transmission is climate (Snow and 
Omumbo.2006). 

Meteorological factors are important drivers of 
malaria transmission by affecting both malaria 

parasites and vectors directly or indirectly 
(Abebe et al., 2011). The three main factors 
that affect malaria are temperature, rainfall and 
relative humidity (Pampana, 1969) and, 
therefore, with spread of the disease. Changes 
in temperature, rainfall, and relative humidity 
due to climate change are expected to influence 
malaria directly by modifying the behaviour 
and geographical distribution of malaria 
vectors and by changing the length of the life 
cycle of the parasite. (Abebe et al., 2011). 
Climate change is also expected to affect 
malaria indirectly by changing ecological 
relationships that are important to the 
organisms involved in malaria transmission 
(the vector, parasite, and host). 

The ambient temperature plays a major role in 
the life cycle of the malaria vector.  
Temperatures within the range of 20°C–30°C 
affect malaria transmissions in several ways: 
(a) Development of Anopheles is shortened  

(b) Biting capacity of mosquitoes is increased, 
and  

(c) Mosquitoes survive long enough to acquire 
and transmit the parasite.  

Temperatures lower than 16 °C or higher than 
30 °C have a negative impact on the growth of 
the mosquitoes (Yang, 2000). 

Development of the parasite within the 
mosquito (sorogonic cycle) is dependent upon 
temperature. It takes 9 to 10 days at 
temperature of 280C, but stops at temperatures 
below 16 0C. The minimum temperature for 
parasite development of Plasmodium 
falciparum and P. vivax are approximately 18 
0C and 15 0C respectively (Craig et al., 1999). 
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The daily survival of the vector is also 
dependent on temperature. At temperature 
between 160c and 360C, the daily survival is 
about 90%. According to Craig et al., (1999) 
and Jonathan et al., (2006) at temperatures 
between 280C – 320C the high proportion of 
vectors surviving the incubation period is 
observed.  In the present study temperature 
ranges was quite favourable for the survival of 
the vector (Table – 1).  

Table 1- Mean temperature, rainfall and humidity of 

Purnia district (Bihar). 

Season       Temperature        Rainfall Humidity 
             (mm)      (%) 
 

Winter        18.730C            0.80   78.32 

Rainy        24.140C           9.70              83.66 

Summer       27.690C           5.48              67.52 

Rainfall plays an important role in malaria as it 
increases relative humidity and thereby the 
longevity of the adult mosquitoes, besides 
providing water as the medium for the aquatic 
stages of the mosquitoes (McMichael and 
Martens, 1995). No doubt, rainfall provides 
breeding ground of the mosquitoes, if it is 
moderate while it destroys breeding sites and 
flush out larvae, when it is in excess. Rainfall 
provides breeding sites for mosquitoes to lay 
their eggs, and ensures a suitable relative 
humidity of at least 50 to 60% to prolong 
mosquito survival (Reiter, 2001). Many 
workers have reported a positive correlation 
between rainfall and the incidence of 
Plasmodium falciparum (Gupta, 1996 and 
Bouma et al., 1996).  However, in the present 
study average relative humidity was 76.5% 

which is much suitable for the survival of 
mosquitoes.  Excessive rainfall does not 
always trigger an epidemic.  Gonzalea et al, 
(1997) have observed a negative correlation 
between rainfall and malaria incidence in a 
nine years study on Colombian Pacific Costa. 
According to Hicks and Majid (1937) it was 
high humidity and not the total rainfall which 
was key factor leading to an epidemic. A weak 
correlation between number of rainy days and 
incidence of malaria has been observed by 
Singh and Sharma in Madhya Pradesh (2002). 
However, no such correlation was observed in 
the present investigation. Rainfall also affects 
malaria transmission because it increases 
relative humidity and modifies temperature, 
and it also affects where and how much 
mosquito breeding can take place. Plasmodium 
parasites are not affected by relative humidity, 
but the activity and survival of anopheline 
mosquitoes are. High relative humidity allows 
the parasite to complete the necessary life 
cycle, so that it can transmit the infection to 
several persons (Pampana, 1969).  If the 
average monthly relative humidity is below 
60%, it is believed that the life of the mosquito 
is so shortened that there is no malaria 
transmission (Mouchet et al., 1998). The 
average relative humidity in the present study 
was found quite suitable for the completion of 
the life cycle of the mosquito. When the 
relative humidity drops below 60%, it is 
believed that malaria transmission cannot 
occur because of the reduced lifespan of 
mosquitoes. The peak of malaria incidence 
during present study was found between 
September – November, pointing out that 
increase in vector breeding results in increase 
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incidence of malaria. Thus pointing out that 
cases of malaria increases in later part of the 
rainy season (Madhavan et al., 2000).The 
findings of this study support the results of 
Wagbatsome and Ogbeidae, 1995; Craig et al., 
1999; Thomson and Connor, 2001; Mc 
Michael et al., 2003; Thomson et al., 2005a 
and 2005b that transmission of malaria varies 
by weather, which affects the ability of the 
main carrier of malaria parasites, anopheline 
mosquitoes, to survive or otherwise. Tropical 
areas including Nigeria have the best 
combination of adequate rainfall, temperature 
and humidity allowing for breeding and 
survival of anopheline mosquitoes. The burden 
of malaria varies across different regions of the 
world and even within a country. This is driven 
by the variation in parasite– vector–human 
transmission dynamics that favour or limit the 
transmission of malaria infection and the 
associated risk of disease and death. 

The extremes of both low and high population 
density modify malaria transmission and have 
profound consequences for estimates of its 
public health burden (Snow et. al., 1999 and 
Robert et al., 2003). There is strong association 
between malaria incidence and type of house 
construction (Gamage-Mendis et al.   In the 
present study it was noticed that prevalence of 
malaria was more in the villages having 
poorest type of house characterized by 
incomplete construction with thatched roofs 
and walls made up of mud in comparison with 
houses made up of bricks and cement. Further 
the incidence of malaria was more where 
number of persons living in a room was more 
(4 – 5 persons).The risk of malaria was found 

to be 2.5 fold higher for people living in poorly 
constructed houses than for those living in 
houses of good construction.  In the present 
investigation the frequency of malaria was 
found more in persons whose houses were 
located near the swamps, river beds and 
agricultural fields. Frequency of malaria was 
found more in adult males, as they work in 
fields located near river beds or swampy areas, 
suggesting an occupational risk. Forest 
degradation, increased housing in the local 
forest and climate changes are strong 
influences on Anopheles populations (Paulo et 
al., 2011)  Deforestation changes 
microclimates, leading to more rapid 
sporogonic development of P. falciparum and 
to a marked increase of malaria risk (Aw et 
al.,2008). Natural climatic disasters such as 
floods and cyclones may also have significant 
relationship with malaria outbreaks (Epstein, 
2005). Flood is the regular feature of this zone 
causing outbreak of the malaria. Further these 
populations belong to low socio-economic 
group having very low literacy and as such 
they are unable to manage preventive measures 
against bite of mosquitoes and spread of 
malaria.  The prevalence of malaria was found 
more in persons belonging to blood group O. 

 Thus the study clearly indicates that in 
addition to climatic factors, many other 
variables such as environmental modification 
(e.g. deforestation, increases in irrigation) 
blocked swamp drainage), pattern of 
settlement,, type of houses, population growth, 
socio-economic condition and limited access of 
health care system affect malaria transmission.  

 



 

[ISSN 0975 - 6272]      Pandey et al. 

 

31

Volume IV Number 1 2013 [27 – 32] 

Prevalence of malaria in the population of Purnia Distrit, Bihar

References 

Abebe Alemu, Gemeda Abebe, Wondewossen 
Tsegye and Lemu Golassa. (2011): 
Climatic variables and malaria 
transmission dynamics in Jimma town 
South West Ethiopia. Parasite vector, 
(4):4 – 30  

Bouma, M. J., Dya C., Van der Ky, H. J. (1996): 
Falciparum malaria and climate changes in 
The Northwest Frontier Province of 
Pakistan. Am. J. Trop. Med. Hyg., 
55(2):131 – 7.  

Craig M. H., Snow R. W. and le Sueur, D. (1999): 
A climate-based distribution of malaria 
transmission in sub-Saharan Africa. 
Parasitol. Today, 15:105 – 11. 

Epstein, P. R. (2005): Climate change and human 
health. N. Engl. J. Med.353: 1433- 1436.  

Gamage-Mendis, A. C., Carter, R., Mendis, C., De 
Zoysa, A. P. K., Herath, PRJ and Mendis, 
K. N. (1991): Clustering of malaria 
infections within an endemic population: 
risk of malaria associated with the type of 
housing construction. Am.J. Trop. Med. 
Hyg., 45: 77 – 85.  

Gonzalez, J. M., Olano,, V., Vergara, J., Arevalo-
Henera, M., Carrasquilla, G., Herrera, S., 
Lopez, J. A. (1997): Unstable low-level 
transmission of malaria on the Colombian 
Pacific coast. Ann. Trop. Parasitol., 91: 
349 – 58. 

Gunawardena, D. M., Wickremasinghe, A. R., 
Muthuwatta,  L, Weerasingha, S, 
Rajakaruna J, Senanayaka, T. Kotta, P. K., 
Attanayake, N., Carter, R. and Mendis, K. 
N. (1998): Malaria risk factors in an 
endemic region of Sri Lanka, and the 
impact and cost implications of risk-

factorbased interventions. Am. J. Trop. 
Med Hyg., 58: 533 – 542.   

Gupta, R. (1996): Correlation of rainfall with 
upsurge of malaria in Rajasthan. J.Assoc. 
Phys. Ind., 44: 385- 9. 

Hicks, E. P. and Majid, S. A.  (1937): A study of 
the epidemiology of malaria in a Punjab 
district. Rec. Mal. Surv. Ind., 7: 1 – 46. 

Hay S. I., Gething P. W. and Snow R. W. (2010): 
India’s invisible malaria burden. The 
Lancet, 20:376 (9754): 1716 – 1717. 

Madhavan, K.T., Jajoo, U.N., Bhalla, A. (2001):  
Seasonal variations in incidence of severe 
and complicated malaria in central India. 
Indian J Med Sci., 55:43-6. 

Mc Michael. A. J. and Martens, W. J. M (1995): 
The health impact of global climate 
changes: grasping with scenario predictive 
models and multiple uncertainties. Ecosyst. 
Hlth., 1:23 – 33. 

Mc Micheal, A. J., Campbell-Lendrum, D. H., 
Corvalan, C. F., Ebi, K. L., Githenko, A.K. 
(2003): Scheraga, J. D., Woodward, A., 
(eds), Climate Change and Human Health: 
Risks and Responses, WHO, Geneva. 

Mouchet, J., Manguin, S. and Manguin, S. (1998): 
Evolution of malaria in Africa for the past 
40 years:Impact of climatic and human 
factors J. Am. Mosq. Cont. Assoc., 14 (2): 
121 – 130.    

Pampana, E. (1969): Ed. A Text Book of Malaria 
Eradication. Oxford University Press. 
London (U. K.). 

Paulo R Moutinho, Luis HS Gil, Rafael B Cruz and 
Paulo EM Ribolla (2011): Population 
dynamics, structure and behaviour of 
Anopheles darlingi in rural settlement in 



 

[ISSN 0975 - 6272]      Pandey et al. 

 

32

Volume IV Number 1 2013 [27 – 32] 

Prevalence of malaria in the population of Purnia Distrit, Bihar

the Amazon rainforest of Acre, Brazil. 
Malaria Journal, 10: 174,  

Poveda, G., Rojas, W., Quinones, M. L., Velez, I. 
D., Mantilla, R. I., Ruiz, D. Zuluaga, J. S., 
Rua, G. L. (2001): Coupling between 
annual and ENSo timescale in the malaria-
climate association in  Colombia. Eny. 
Hlth. Perspectives, 109: 489 – 93.  

Robert, V. Macintyre,K. Keating,J., Trape, J. F., 
Duchemin, J. B., Warren, M., Beier, J. C. 
(2003): Malaria transmission in urban sub-
Saharan Africa. Am. J. Trop. Med. Hyg., 
68: 169 – 176.  

Singh, N. And Sharma, V. P. (2002): Pattern of 
rainfall and malaria in Madhya Pradesh, 
central India. Ann. Trop. Med. 
Parasitol., 96 (4): 349 – 59.  

Snow, R. W., Craig, M., Deichmann and U., 
Marsh, K. (1999): Estimating mortality, 
morbidity and Disability due to malaria 
among Africa’s non-pregnant population. 
Bull. World Health Organ, 77: 624 – 640.  

Thomson, M. C. And Connor, S. J. (2001): The 
development of malaria early warning 
systems for Africa. Trends Parasitol., 17: 
438 – 445. 

Thomson, M. C., Graves, P. M., Barnston, A. G., 
Bell, M., Ceccato, P., Connor, S., del 
Corral, J., Giannini. A., Obsomer, V., 
Wolde-Georgis, T., Jaiteh, M., Levy, M. 
And Lukang, L. (2005a): Towards a 

Malaria Early Warning System for Eritrea. 
Final Report to Environmental Health  
Project, Washington, DC: USAID 
Thomson, M. C., Connor, S.J., Phindela, T. 
and Mason, S. J. (2005b): Rainfall and sea 
surface Temperature monitoring for 
malaria early warning in Botswana. Am. J. 
Trop. Med. Hyg., 73: 214 – 221. 

Wagbatsoma, V. A. And Ogbeide, O. (1995): 
Towards malaria control in Nigeria. The J. 
Royal Society for the Promotion of Health, 
115 (6): 363 – 365. 

WHO. (2009): World malaria report, 2008. 

WHO/WMO/UNEP (1996): Climate Change and 
Human Health: An Assessment Prepared 
by a Task Group on Behalf of the World 
Health Organization, the World 
Metrological Organization, And the United 
Nations Environment Programme.  

McMichael, A. J. A., Haines, R. Sloof and S. 
Koyats (Eds.), Geneva, Yang, H. M. 
(2000): Malaria transmission model for 
different levels of acquired immunity and 
temperature dependent parameters (vector), 
Revista de sauder Publica, Vol. 34 (3): 223 
– 231.  

Zulueta, J. D. E., Mujtaba, S. M. and Shah, I. H. 
(1980): Malaria control and long term 
periodicity of   the disease in Pakistan. 
Trans. R. Soc. Trop. Med. Hyg., 74: 624 – 
32. 

 


