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 Abstract: Background: Malaria, a non-fatal disease if detected promptly and treated properly, still causes 

many deaths in malaria-endemic countries. The present study is intended to find out changing pattern of 

malarial morbidity and mortality in western India Methods: A retrospective record base study was conducted on 

malarial cases reported at medical out-patient door (OPD) of SMS Hospital Jaipur (Rajasthan) during last 

decade i.e. from 1st Jan 2003 to 31st Dec 2012. Available data regarding socio-demographic and mortality 
profile was collected and analyzed. Case fatality Rates and Proportional Death rates were found out along with 

cause of death in malaria cases. Chi-squire test was used to find out the significance of difference between 

proportions. Results: Out of total 3748 malaria cases, maximum cases were reported in Aug to Oct i.e. 2614 

(69.74%). Mean age of diseases was 37.4 years with 3.2 M:F Ratio. Maximum Case Fatality Rate was reported 

in 2003 which decreases with time with sum ups and downs and in 2012 it remains only 1.8%. Most frequent 

(33%) cause of death was cerebral malaria. Conclusions: Malaria has seasonal variation with maximum cases 

in post monsoon season affecting mainly middle aged persons. Although there is no certain trend on malarial 

morbidity but malarial mortality has significantly declined trend. 
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I. INTRODUCTION  
Malaria, a non-fatal disease if detected promptly and treated properly, still causes many deaths in 

malaria-endemic countries. Approximately, 5% of the world’s population is infected, out of total malaria cases 

mainly reported from African regions (81%), followed by the South-East Asia (13%), and the Eastern 

Mediterranean region (5%)[1]. In 2010, there were 106 malaria endemic countries with 3.3 billion people at risk 

with 216 million episodes of malaria cases were reported worldwide[1]. WHO with all associated countries 

including India plans to eliminate malaria and other diseases by 2015, by implementing millennium 

development goals [1].1 
India contributes about 77% of total malaria cases in South East Asian Region [2]. Currently 80.5% of 

Indian population are living in at risk area for malaria [3]. About 92% cases and 97% deaths due to malaria were 

reported from Orisa, Chhattisgarh, Jharkhand, M. P., A.P., Gujraj and Rajasthan. Urban areas also contribute 

15% of total malaria cases reported in India [4]. Rajasthan reported 50945 malaria cases and 2331 P Falciparum 

cases with 26 deaths due to malaria during 2011.  

Malaria is curable and deaths occur due to complication which can be preventable. Early diagnosis of 

malaria and treatment can reduce the morbidity and prevent deaths. It also contributes in reducing transmission 

of the disease. 

 

II. METHOD 
A retrospective record base study was conducted on malarial cases reported at medical outpatient door 

(OPD) of SMS Hospital, Jaipur (Rajasthan) during last decade i.e. 1st Jan.2003 to 31st Dec. 2012. Records of 

malaria patients attended during study period were obtained from the record room of the SMS Hospital. 

Available information was gathered and complied in the form of master chart in MS excel 2007. Data thus 

collected were classified and analysed. Chi-square test was used to find out the significance of difference 

between proportions. For significance ‘p’ value equals to or less than 0.05 will be considered significant. 
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III. RESULTS 

a. Trend of Malarial Morbidity 

Out of total 3748 malaria cases reported during 1st Jan 2003 to 31st Dec 2012, initialy in 2003, 281 

malaria cases were reported to attend at SMS Hospital, Jaipur, which start increasing with some ups and down 

and become 512 (13.66%) i.e. maximum in year 2008.   Suddenly in year 2009 it reduces to 327 cases after that 
it again start increasing upto 467 in year 2011. (Table No.1) Mean age of cases was 37.4 years with 3.2 M:F 

Ratio. Maximum i.e. 1604 (42.8%) cases were reported in 20-40 years age group. 

 

b. Seasonal Variation Malarial Morbidity 

When seasonal variation was concerned, about two third cases reported from Aug to Oct i.e. 2614 

(69.74%) with maximum cases in the month of September i.e. 1119 (29.8%). This difference in proportion as 

per the month was found highly significant (P<0.001). (Fig 1) 

 

c. Trend of Malarial Mortality 

Among all 216 deaths due to malaria during study period, maximum (about 1/3 i.e. 32.41%) were 

reported in year 2007 and 2008 (35 deaths in each of the month). After that proportion of deaths starts 

decreasing so and so that in year 2012 there are only 5 deaths due to malaria. This difference in proportion was 
also found highly significant (P<0.001). 

Although proportional death deaths were maximum in year 2007 and 2008 but Case Fatality Rate was 

reported maximum (10.32%) in 2003 which decreases with time with sum ups and downs and in 2012 it remains 

only 1.8%. This difference in CFRs as per the time was also found highly significant (P<0.001). 

 

d. Association of Age with Malarial Morbidity and Mortality 

Although maximum proportion of cases and deaths due to malaria was reported in 20-40 years of age 

group but maximum CFR was observed in cases below 20 years of age and minimum (3.7%) CFR was observed 

in 40-60 years of age group. This difference in CFRs as per the age was found significant (P=0.002). 

 

e. Causes of Malarial Mortality 
Out of 216 total deaths due to malaria during study period, cause of death was unknown in 24 (11.11%) 

cases. Cause of death in maximum of cases was cerebral malaria followed by MODS, Liver failure, Cardio-

pulmonary arrest etc.  

 

IV. FIGURES: FIGURE 1  - LINE DIAGRAMME – SEASONAL VARIATION OF MALARIA CASES 
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a. Figure 2  - Year-wise malarial morbidity and mortality 

 
Years  

 

Chi-square =   51.705 with 9 degrees of freedom;    P < 0.001  LS=HS 

 

Table No. 1 

Year-wise distribution of Malaria Cases and Deaths due to Malaria 
S. No. Year Malaria Cases Malaria Deaths Case Fatality Rate (CFR in %) 

1 2003 281 29 10.32 

2 2004 246 19 7.72 

3 2005 314 22 7.01 

4 2006 441 29 6.58 

5 2007 368 35 9.51 

6 2008 512 35 6.84 

7 2009 327 13 3.98 

8 2010 330 12 3.64 

9 2011 467 17 3.64 

10 2012 462 5 1.08 

11 Total 3748 216 5.76 

Chi-square test for Malaria Deaths trend from 2003 to 2012 = 

Chi-square =   51.705 with 9 degrees of freedom;   P < 0.001 LS=HS 

 

Table No. 2 

Age-wise distribution of Deaths due to Malaria (total Deaths=216) 
S. No. Age Group 

(Years) 

Malaria Cases Malaria Deaths Proportional Death Rate 

(PDR in %) 

Case fatality Rate  

(PDR in %) 

1 <20  507 37 17.1 7.69 

2 20-40 1604 108 50 6.73 

3 40-60 1162 41 19 3.7 

4 >60 473 30 13.9 6.55 

5 Total 3748 216 100 5.76 

Chi-square test for Malaria cases as per age groups = 

Chi-square =   15.430 with 3 degrees of freedom;   P = 0.002 LS=S 
 

Table No. 3 

Cause of Death-wise distribution of Deaths due to Malaria (total Deaths=216) 
S. No. Cause of Death Malaria Deaths Proportional Cause of Death Rate  

(PDR in %) 

1 Cerebral Malaria 43 19.91 

2 MODS 33 15.28 

3 Cardio-pulmonary Arrest 21 9.72 

4 Shock 15 6.94 

5 Septicemia/Toxemia 9 4.17 

6 Liver Failure 25 11.57 

7 Renal Failure 12 5.56 

8 Haemorrage 7 3.24 

9 Not Known 24 11.11 

10 Total 216  
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V. DISCUSSION 

In the present study, although maximum cases were reported in year 2008 but difference in proportion 

of cases with the time was not significant (p>0.05). Well comparable observations were reported by Yadav R. S. 

etall, [5], who observed a gradual resurgence of malaria by waves of low and high incidences. Very similar to 

the present study observations were reported by Mharakuewa S. etall reported malaria cases initially increased 

from levels in 2003 to a peak in 2008 but then declined from 2008 to 2010 [6]. In contrast to this Anirudh R. 

etall observed a significant decline in the incidenceby 89.3% for the last ten years (2001 to 2011) and the 

percentage of malaria cases shows gradual decrease from the year 2001 to 2011, except in the years 2005 and 

2010 [7]. In spite of control measures for malaria since long time there is no significant decrease in cases, this 

may be because of increase surveillance for malaria and improvement of diagnostic capacity with rapid 

diagnostic tests (RDTs) [6]. 

Seasonal variation was also observed in the present study i.e. maximum cases were reported in Agust 
to Octumber (Post mansoon Season). Seasonal variation was also observed by other authors like Yadav R. S. 

Etall [5], they also reported seasonal variation, with that of P. vivax increasing from January to September but 

then declining as the incidence of P. falciparum increased. Well comparable observation were of Gupta etall [8] 

they also reported that the proportion of P. falciparum malaria cases tends to be greatest during the post-

monsoon season while the proportion of P. vivax malaria cases tends to be greatest in the monsoon season [8]  

In the present study mean age of cases was 37.4 years with 3.2 M:F Ratio and highly significant variation as per 

age (p<0.001). Almost similar was reported by Anirudh etall [7] that the age group prone to malaria is between 

21 to 30 years. In contrast to this Aline Munier etall [9] reported mean age 17.5 years with male/female ratio 

0.83. Likewise Yadav R. S. Etall [5] also reported that age-specific differences seen in incidence were not 

statistically significant (P=0.7). This difference may be because children upto 15 years reported to J.K..Lone 

Children hospital attached to this institute and a special adult age group mostly reporting here. 
Among all 216 deaths due to malaria during study period, maximum (about 1/3 i.e. 32.41%) were 

reported in year 2007 and 2008 (35 deaths in each of the month). After that proportion of deaths starts 

decreasing so and so that in year 2012 there are only 5 deaths due to malaria. This difference in proportion was 

also found significant (P= 0.011). Although proportional death deaths were maximum in year 2007 and 2008 but 

Case Fatality Rate was reported maximum (10.32%) in 2003 which decreases with time with sum ups and 

downs and in 2012 it remains only 1.8%. This difference in CFRs as per the time was also found highly 

significant (P<0.001). Almost similar trend of decline in deaths due to malaria was reported by other authors 

[5,6,8]. 

Although maximum proportion of cases and deaths due to malaria was reported in 20-40 years of age 

group but maximum CFR was observed in cases below 20 years of age and minimum (3.7%) CFR was observed 

in 40-60 years of age group. This difference in CFRs as per the age was found significant (P=0.002). Age 

specific deaths due to malaria were reported maximum after 70 years by many authors [10,11,12]. 
In the present study cause of death maximum of malaria cases was cerebral malaria followed by 

MODS, Liver failure, Cardio-pulmonary arrest etc. Other authors also observed change in pattern of clinical 

representation of sever malaria. More severe complications were observed with the time. Multi-organ failure is 

more common with Plasmodium falcifarum than Plasmodium vivex malaria [2].  

 

VI. CONCLUSIONS 
Although malaria cases did not have decline trend but deaths due to malaria have certainly significant 

decline trend. Malaria has seasonal variation with maximum cases in Aug to Oct i.e. post–monsoon season. It 

affects middle aged population predominately males so may affects economy of the country.  Most frequent 
cause of death was cerebral malaria.  
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