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Malaria is a serious global health challenge, which is responsible for more than one million deaths a year. Malarial infection is more 
prevalent in developing countries including Pakistan. Significant efforts have been made to control malaria; however, due to socio-
environmental factors, it remains a frequent problem in Quetta. The present study was undertaken to determine the malarial incidence, 
species prevalence, and its demographic evaluation in human population of Quetta, Pakistan. A total of 1831 subjects, comprising 
1072 male and 759 female presenting symptoms of malaria, were included in this study. Blood samples from clinically suspected in-
dividuals were subjected to the standard immunochromatographic and malaria parasite smear analysis for malaria diagnosis. Out of 
1831 subjects, 338 (18.45%) patients were positive for malarial parasite while the species prevalence was found as 276 (81.66%) and 
62 (18.34%) for Plasmodium vivax, and Plasmodium falciparum, respectively. Furthermore, seasonal variations gradual increase in 
the prevalence rate. The age group of 21–30 years (30.47%) was found more prone to malaria. The suspected malaria cases were 
found more frequent in rural (72.1%) as compared to urban (27.9%). In addition, the malaria burden was high in urban area (22.89%) 
population as compared to the rural area (16.74%) population. It was observed that the highest disease occurrence was caused by P. 
vivax, which reflects a serious threat for public health. The current findings will be helpful to plan effective strategies to prevent and 
control malaria in this area.
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Introduction

Malaria is a serious public health problem which repre-
sents the fifth leading cause of death from infectious dis-
ease worldwide [1], which accounts for about one million 
deaths every year [2]. The malarial control economical 
burden is alarming as the annual cost for financial assist-
ance to malaria-endemic countries has been rising from 
approximately $100 million annually to nearly $1.8 bil-
lion during 2003–2010 [1]. In addition, a global estimated 
budget of US$ 5 billion a year between 2010 and 2015 and 
US$ 4.75 billion between 2020 and 2025 will be required 
to control malaria [3]. Malarial problem mainly persists 
in tropical and subtropical regions, as their temperature 
and rainfall favor the survival of malaria-causing Plas-
modium parasites [4]. It has been found that 7% of the Pa-
kistani population is at risk of contracting malaria, with 
an estimated nationwide burden of 1.6 million cases per 
year [5]. In 2009, 4.2 million malaria cases were reported 
in Pakistan. Among all confirmed cases, Plasmodium 
falciparum accounts for about 30% while 42% of the 
confirmed cases are originated in Balochistan province 
[5]. Recent reports revealed that Pakistan is endemics for 

both Plasmodium vivax and P. falciparum [6, 7] account-
ing for 75% and 25% malarial cases, respectively [8]. The 
predisposition factors include uncontrolled migration of 
Afghan refugees, urbanization, an expansive irrigation 
network, uncontrolled population growth rate, sudden en-
vironmental changes due to excessive and monsoon rains, 
earth quakes, floods, and water development projects 
making the environment of Pakistan favorable for per-
sistence of malarial species [8]. In addition, malnutrition, 
low individual immunity, or passage to high transmission 
areas, overstretched health infrastructure, and unhygienic 
camps providing mosquito breeding places are contribut-
ing factors for increased incidence of malaria transmis-
sion in Pakistan especially in Afghan refugee camps [6, 
9]. Malaria is associated with seasonal variations as most 
of the malarial infection occurs in September and No-
vember, following the monsoon season [8]. Furthermore, 
epidemic outbreaks in particular geographical areas, es-
pecially in the provinces of Balochistan, Sindh, Khyber 
Pakhtunkhwa, and the federally administered tribal areas 
have the highest malaria burden [8]. Due to malarial con-
trol programs operated by several organizations in the 
world, the estimated number of malarial cases reduced 
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from 244 million in 2005 to 225 million in 2009 and as-
sociated with a 21% decrease in estimated global malaria 
deaths from 2000 to 2009 [1, 5].

In the past, the malaria research was confined to P. fal-
ciparum infection as compared to P. vivax due to its high 
mortality rate in various parts of the world. Nowadays, P. 
vivax has been accepted as an emerging threat to human, 
as it is considered a major cause of malaria morbidity out-
side Africa, especially Asia and the Americas. In addition, 
P. vivax is an alarming threat to almost 40% of the world’s 
population, including 132 to 391 million clinical infec-
tions annually [10, 11].

The present study was carried out in Quetta district 
of Balochistan, Pakistan an endemic malaria region to 
identify the prevalence of malarial vectors and to identify 
major risk factors associated with parasitemia along with 
socioeconomic and geographical patterns risk factors. The 
undertaken study might be helpful to plan cost-effective 
interventions for malaria control.

Materials and methods

Study population

The prospective study was conducted on 1831 clinically 
suspects in a span of 4 months from January 2011 to April 
2011 in Bolan medical complex hospital (BMC), Quetta, 
Pakistan. Quetta is on the Western edge of Pakistan and 
provincial capital of Balochistan. It is located at 30° 12́ 
38̋ N, 67° 1́  8̋ E at an average altitude of 1654 m above 
sea level. Quetta, which sits near Durand line border with 
Afghanistan and Taftan with Iran, is an important trade 
and communication center. Average population of the city 
according to 2001 censuses is 896,090. Average tempera-
ture of city is approximately 38 °C, and average rain fall is 
32 mm, lacking moon soon season of sustained heavy rain 
fall, supporting the breeding of mosquitoes. 

The following inclusion criteria were used to select 
samples in this study: age (1 to 70 years) from both sexes 
and clinical features of shaking chills, high fever, sweat-
ing associated with fatigue, headache, dizziness, nausea, 
vomiting, abdominal cramps, dry cough, muscle pain, and 
back ache. 

Sample collection

The detailed history (age, gender, area, and clinical signs) 
of all suspected individuals was documented. The blood 
samples of malarial suspects were collected aseptically 
according to standard protocols and with patient con-
sent. Blood samples were screened for malarial parasite 
through rapid routine serological test and microscopic ex-
amination of thick and thin blood smears slides in Bolan 
medical complex hospital (BMC), Quetta, Pakistan. All 
samples were processed without delay. 

Malaria diagnosis

Rapid diagnostic test
The malaria pf/pan rapid test was performed according to 
the manufacturer‘s instructions. This is a rapid chromato-
graphic immunoassay [12] for the detecting P. falciparum, 
P. vivax, Plasmodium ovale, and Plasmodium malariae 
antigen in the whole blood.

Microscopic analysis
Slide preparation technique was also preformed to detect 
the type and stage of the malarial parasite. Thick and thin 
blood films were prepared on clean glass slides, fixed, and 
Giemsa stained [13]. Thin films were used for to catego-
rize the patients as mild, moderate, high, and very high 
parasite density. In addition, thick smear was examined 
under oil immersion lens of the microscope, and malarial 
parasites species were counted against 300 white blood 
cells (WBCs). On the basis of microscopic features, ma-
laria species were identified. 

Results and discussion

The obtained data from suspected cases were checked ac-
cording to the season, age, gender, and area in human pop-
ulation of Quetta district. Among the total suspected ma-
laria cases (1831), a total of 81.50% suspected cases (1493) 
were found to be negative for malaria parasite. The overall 
incidence of malaria was found to be 18.45% (338) (Fig. 1). 
In our data, the male was more affected than female. The 
incidence of P. vivax was more in male (52.66%) (Fig. 2). 

Fig. 1. Incidence of malaria among the suspected individuals

Fig. 2. Prevalence of malaria species with respect to gender
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In order to find the involvement of age factor on malaria 
incidence, the data showed high rate of malaria affecting 
the adults of age group 21–30 years (30.47%) (Fig. 3).

To figure out any difference of disease burden in the 
urban and rural area of Quetta, the study was divided into 
2 groups and data were collected from respective areas. 
The incidence of malaria positive cases was found more 
frequent in urban (22.89%, n=117) as compared to rural 
(16.74%, n=221) (Fig. 4). Seasonal variation pattern was 
also documented which exhibits a gradual increase in the 
malaria incidence from January (8.88%) to April (55.33%) 
(Fig. 5). 

In global perspective, the rate of mortality and morbid-
ity associated with malaria is a major challenge to public 
health. According to the recent WHO report, about half 

of the world’s population is at risk of malaria, and an esti-
mated 250 million cases led to nearly 1 million deaths in 
2006 [5]. Among them, Pakistan is also endemic for both 
P. vivax, and P. falciparum associated malaria infections 
[6, 14, 15].

The present study was conducted in Quetta district 
which has the highest rate of malaria prevalence [6, 16]. 
Among all the suspected patients (n=1831), the rate of 
malaria burden we found was 18.45% (n=338), which is 
in line with the previous study executed in other parts of 
Balochistan [6, 16].

According to this data, male (11.46%, n=210) was 
more prone to malaria than female (6.99%, n=128) 
(Fig.  1). The predominance malaria prevalence in males 
in our study can be justified by the fact that males have 
more exposures to malaria vector than females due to their 
activities, as they work in mines or fields at peak biting 
times or migrate to areas of high endemicity for work. An-
other explanation might be restricted mobility of female 
in Quetta district. A similar investigation in Pakistan re-
ported malaria incidence higher in male in contrast to fe-
male patients [17]. Our findings are also consistent with 
another study in Iran which showed high prevalence of 
malaria in male as compared to female [18].

In addition, P. vivax was the main causative agent of 
malaria in male (52.66%, n=178) and in female (28.42%, 
n=96) population as compared to P. falciparum (Fig. 2). 
Previous studies conducting in other parts of Pakistan re-
ported higher prevalence rate of P. vivax infection as com-
pared to P. falciparum [6, 19, 20]. P. vivax is more com-
monly distributed in temperate zones and is more preva-
lent than P. falciparum [21]. It is believed that P. vivax has 
the greater ability to produce gametocytemia under tem-
perate conditions [22]. Furthermore, the possible explana-
tion will be the climate change which might be responsible 
for the natural distribution of malaria [23, 24] associated 
with P. vivax in this area. Though some groups reported 
the mixed infections of P. vivax and P. falciparum [20, 
25, 26], however, we have not observed any case of mixed 
infection in our study.

In order to document the age factor on the malaria in-
cidence, it was found that malaria can affect all the age 
groups; however, the age group between 21 and 30 years 
was more susceptible to malaria infection (30.47%) (Fig. 
3). These findings are in line with the previous study 
which reported 66.1% of malaria cases in the age group 
above 14  years [18]. The people belonging to this age 
group are involving in different professional activities and 
have greater exposure to mosquitoes bite as they remained 
outside during most part of day.

The clinically suspected malaria cases in the rural area 
of Quetta were at highest rate (n=1320) as compared to 
urban region (n=511) while, interestingly, the percent pos-
itivity was higher in urban (22.89%, n=117) when com-
pared to rural (16.74%, n=221) region (Fig. 4). Moreover, 
we found gradual increase in malaria incidence. Malaria 
was more prevalent in April (55.33%) while least preva-
lence was documented in the month of January (8.88%) 

Fig. 5. Seasonal variations affect on malaria distribution

Fig. 3. Malaria incidence in various age group of human popu-
lation in Quetta district

Fig. 4. Malaria incidence in rural and urban area
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(Fig. 5). It is already reported that the gradual increase in 
temperature was favoring the development and multipli-
cation of Plasmodium species [21]; thus, temperature in-
crease in the month of April might be one reason of ma-
laria spread in the Quetta district.

In conclusion, our study reported the highest disease 
burden caused by P. vivax, which reflects a serious threat 
for public health. The findings of the undertaken study will 
be helpful to setup an emergent anti-malarial campaign to 
prevent and control the spread of malaria in this area.
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