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ABSTRACT
Malaria is a vector-borne infectious disease caused by parasitic protozoa of the Plasmodium type. The objective of our study was to analyze the extent of
malaria cases and also to assess the factors associated with the occurrence of disease in patients attending Urban Health Centre, Jeppinamogaru attached to
Father Muller Medical College and Hospital, Manglaore, India. Among population of 17,622, the case records of fever who attended the centre were
scrutinized from January to December 2013. Data were collected and analyzed. A total of 1,564 slides was taken and among them 405 slides were proved
positive for malaria. About 299 cases were males and 106 cases were females. Among them, 65 cases belong to the paediatric age group between 0-14 years
and 203 cases belong to adults between the ages 21-40 years. The peak cases were recorded in the month of July, August and November which was 51, 53 and
57 respectively. The minimum numbers of cases were recorded during the month of January, February and March which was 19, 15 and 18 respectively.
Among all the recorded malaria cases, 380 were positive for P.vivax and 25 for P.falciparum. Religion wise distribution shows more number of cases from
Hindu religion suffering from P.vivax with lesser percentage compared to the Christian religion with higher percentage, but none of the cases from Christian
religion suffered from P. falciparum infection. Only one mixed infection case in male was recorded in the age group of 21-40 belonging to the Hindu religion,
but no P.ovale, P. malariae or P. knowlesi infections were observed in our study.
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INTRODUCTION
Malaria is an illness or disease that is due to parasites of the
genus Plasmodium in the blood or tissues. It is a generic term
often used for protozoa of the genus Plasmodium, usually as
part of the compound term ‘malaria parasites’. Malaria
transmission is a phrase utilizing this definition (malaria
parasites are transmitted, malaria disease is not). The
presence of parasites on any stage, in any part of the human
body indicates the presence of malarial infection, which may
or may not be causing disease. It is a public health problem
afflicting a community, and consisting of the combined
effects of the infection in the population as a whole1. Malaria
occurs throughout most of the tropical regions of the world,
with P. falciparum causing the largest burden of disease,
followed by P. vivax. P. falciparum predominates in Africa,
New Guinea, and Hispaniola (Haiti and the Dominican
Republic); P. vivax is more common in the Americas and the
western Pacific. The prevalence of these two species is
approximately equal in the Indian subcontinent, eastern Asia,
and Oceania. P. malariae is uncommon and is found in most
endemic areas, especially in sub-Saharan Africa. P. ovale,
even less common, is relatively unusual outside of Africa
and, where it is found, comprises <1 percent of isolates. P.
knowlesi, similar morphologically to P. malariae, has been
identified by molecular methods in patients in Malaysia,
Philippines, Thailand and Myanmar; this species have not yet
been proven to be transmitted from humans to mosquitoes
(i.e. a monkey reservoir may be required to infect
mosquitoes2-5. The vectors involved in the transmission of
malaria in this area were found to be mainly by female
Anopheles Fluviatilis and Anopheles Stephensi. As the

environment in the city has become conducive for the
breeding of this vector, the density of the mosquito has
increased substantially. The factors facilitating transmission
of malaria in urban areas of Mangalore, India include
following factors such as artificial collections of water
(e.g.coconut shells, broken bottles, discarded plastic
containers, used tyres of automobile vehicles, low lying areas
of stagnant water collection, building construction sites with
water storage tanks, open wells etc. which facilitate the
growth of aquatic plants favouring a suitable environment for
the breeding of mosquitoes. The signs and symptoms of
malaria typically begin 8–25 days following infection6.
However, symptoms may occur later in those who have taken
antimalarial medications as prevention7. The presentation of
the symptoms includes headache, fever, shivering, joint pain,
vomiting, hemolytic anemia and jaundice, hemoglobin in the
urine, retinal damage and convulsions. The classic symptom
of malaria is paroxysm—a cyclical occurrence of sudden
coldness followed by shivering and then fever and sweating,
occurring every two days (tertian fever) in P. vivax and P.
ovale infections, and every three days (quartan fever) for P.
malariae. P. falciparum infection can cause recurrent fever
every 36–48 hours or a less pronounced and almost
continuous fever8,9. Severe malaria is usually caused by P.
falciparum (often referred to as falciparum malaria).
Symptoms of P. falciparum malaria arise 9–30 days after
infection. Individuals with cerebral malaria frequently exhibit
neurological symptoms, including abnormal posturing,
nystagmus, conjugate gaze palsy (failure of the eyes to turn
together in the same direction), opisthotonus, seizures or
coma10. There are several serious complications of malaria.
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Among these is the development of respiratory distress,
which occurs in up to 25 % of adults and 40 % of children
with severe P. falciparum malaria. Although rare in young
children with severe malaria, acute respiratory distress
syndrome occurs in 5–25 % of adults and up to 29 % of
pregnant women. Renal failure is a feature of blackwater
fever, where haemoglobin from lysed red blood cells leaks
into the urine. Infection with P. falciparum results in cerebral
malaria that involves encephalopathy associated with retinal
whitening, which is a useful opthmological clinical sign in
distinguishing malaria from other causes of fever.
Splenomegaly, severe headache, hepatomegaly (enlarged
liver), hypoglycemia, and hemoglobinuria with renal failure
may occur. Malaria in pregnant women is an important cause
of stillbirths, infant mortality and low birth weight,
particularly in P. falciparum infection, but also with P. vivax.
Malaria is a major health problem in much of the tropics and
subtropics. The Centers for Disease Control and Prevention
estimates that there are 300 to 500 million cases of malaria
each year, and more than 1 million people die of it. Malaria is
a major disease hazard for travelers to warm climates. In
some areas of the world, mosquitoes that carry malaria have
developed resistance to insecticides. In addition, the parasites
have developed resistance to some antibiotics. These
conditions have led to difficulty in controlling both the rate of
infection and spread of this disease11,12. Considering the
morbidity and mortality of malaria which is endemic in
Mangalore, India the present retrospective epidemiological
analysis was undertaken.
MATERIAL AND METHODS
A retrospective study was undertaken by scrutinizing the
records registered in Jeppinamogaru Urban Health Centre
area attached to Father Muller Medical College Hospital,

Mangalore, India; having a population of 17,622. All the
fever cases were taken for blood smear from January to
December 2013. The referred cases to Father Muller Medical
College and Hospital, Manglaore, India were also considered
in our study.
Statistics
The data was analyzed and statistical tests applied for this
study was expressed in the form of rates and proportions by
considering chi-square test.
RESULTS
Data were collected and analyzed. A total of 1,564 slides
were taken and among them 405 (25.8 %) slides were
positive and 1,159 (74.19) were negative for malaria
respectively (Table 1). About 299 (73.82 %) were males and
106 (26.17 %) were females (Table 2). About 65 (16.04 %)
cases belong to age between 0-14 (pediatric age group) and
majority of the cases occurred among adults (21-40 years)
and it was 203 (51.4 %) (Table 3); religion wise distribution
shows more number (297) of cases from Hindu religion
suffering from P.vivax with lesser percentage (93.69 %)
compared to number of cases (21) for Christian religion with
higher percentage (100 %), but none of the cases from
Christian religion suffered from P. falciparum infection
(Table 4). Only one mixed infection case in male was
recorded in the age group of 21-40 belonging to Hindu
religion, but no P. ovale, P. malariae or P. knowlesi
infections were observed in our study. The peak cases were
recorded in the month of July, August and November and it
was 51 (12.59 %), 53 (13.08 %) and 57 (14.07 %)
respectively. The minimum number of cases were recorded
during the month of January, February and March which
were 19 (4.69 %), 15 (3.70 %) and 18 (4.44 %) respectively.

Table 1: The Number of Malaria Cases
No. of malaria positive slides
405

P. vivax
380

P.falciparum
24

P. vivax + P. falciparum
1

Table 2: Distribution of Malaria Cases according to Gender
Gender
Male
Female

Number
277
103

P. vivax
Percentage
92.30
25.93

P. falciparum
Number
Percentage
21
7.35
03
31.25

P. vivax + P. falciparum
Number
Percentage
1
0.33
0
0

Total
299
106

Table 3: Distribution of Malaria Cases according to Age and Species of the Parasite
Age (Years)
0-14 Years
15-20 Years
21-40 Years
40 Years and above

P. vivax
Number
Percentage
62
95.38
78
92.85
193
95.07
47
88.67

P. falciparum
Number Percentage
03
4.6
06
7.14
9
4.43
06
11.32

P. vivax + P. falciparum
Number
Percentage
0
0
0
0
1`
0.49
0
0

Total
65
84
203
53

Table 4: Distribution of Malaria Cases according to Religion and Species of the Parasite
Religion
Hindu
Muslim
Christian

Number
297
62
21

P. vivax
Percentage
93.69
92.53
100

P. falciparum
Number
Percentage
20
6.31
05
7.46
0
NIL

P. vivax + P. falciparum
Number
Percentage
1
0.31
0
0
0
0

Total
317
67
21
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DISCUSSION AND CONCLUSION
Knowing the number of malaria cases that occur annually in
any country is an essential component of planning national
health services and evaluating their effectiveness13. Reliable
data from each endemic country are needed to assess progress
globally towards the United Nations Millennium
Development Goals. At present there are broadly two
approaches to estimating malaria incidence country by
country. One method uses routine surveillance reports of
malaria cases compiled by health ministries, adjusted to take
into account incomplete case detection by health facilities,
the potential for overdiagnosis of malaria among patients
with fevers and the way patients use public and private health
services. The second, cartographic method uses populationbased surveys of parasite prevalence and case incidence from
selected locations to generate, by extrapolation, risk maps
(i.e., maps of case incidence per 1,000 populations) across
malaria endemic regions of the world. This second method is
favored by the Malaria Atlas Project (MAP). A major
challenge for malaria epidemiologists is to evaluate the
strengths and weaknesses of both methods in estimating
malaria incidence and time trends, especially as malaria
control programmes are intensified worldwide14-21. Malaria is
endemic in Mangalore, India which is rapidly undergoing
industrialization, witnessing an unprecedented spurt in
construction activities in recent years, thus facing the
problem of mosquito breeding in man-made clear water
sources like wells, overhead tanks, sumps, cisterns as well as
other defective and illegal drainage systems22. It is observed
that the number of cases belonged to migratory labors
showing less resistance to malarial infection when compared
to the local population, so it was difficult for us to
discriminate the number of positive cases among migratory
labor and local population as the occupational history in the
record was not properly entered. We have seen a change in
the pattern of malaria cases which may be due to variations in
rainy season and climatic conditions. A number of
construction sites in Mangalore city, India encourage
constant breeding of Anopheles mosquitoes throughout the
year. Hence the transmission of malaria occurs even outside
the monsoon months. The control measures need to be
concentrated on the construction sites and low level areas in
the city where mosquito breeding is rampant. Hence we
strongly suggest that entering the occupational history in the
record for all cases of fever with blood screening, timely
approach with right drug and the right dose for the right
patient with advice for better precautions (mosquito net,
coils, window mesh etc) against malarial infection would
serve better improvement in our health care system.
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