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Abstract 

Background 
Malaria is one of tropical and semi-tropical and vector-borne parasitic diseases produced by the 

protozoan parasites of the genus and species Plasmodium. The aim of this study was to assess the 

epidemiology and the factors associated with the malaria in children in Sistan and Baluchistan 

province in 2013-2016. 

Materials and Methods 

This cross-sectional study was conducted between March 2013 to March 2016 on 247 child cases of 

malaria in Sistan and Baluchistan province. Descriptive statistics were used to describe demographic 

and clinical status of malaria in children. The Chi-square test and Fisher's exact test were used to 

identify factors affecting malaria in children using SPSS 18, software. 

Results: Of 247 cases, 51.8% were boys, 70.9% were in rural areas and 64.4 % were Iranian. 

Plasmodium Vivax with 83.8 % of cases was the most common species of the plasmodium. The 

relationship between parasite species and treatment failure, illness severity and type of treatment were 

statistically significant as (P<0.05). 

Conclusion 

Children are at high risk for malaria in Sistan and Baluchestan province; therefore, it is necessary that 

the primary and second level of prevention programs be done with more emphasis; as a result, prevent 

the occurrence or at least reduce the number of disease cases. 
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1- INTRODUCTION 

    Malaria as a vector-borne parasitic 

diseases in tropical and semi-tropical 

regions produced by genus of parasitic 

protozoans and species of Plasmodium. 

This disease is considered as one of most 

important public health problem with great 

morbidity and mortality. Estimated 

incidence for infection with Plasmodium 

Falciparum in the African area in year 

2000 was 214 million (1), and for other 

years was as follow; 365 million in 2002 

(2), 226 million in 2004 (3), 261milion in 

2007 (4) and 173 million in 2009 (5). Also, 

according to the WHO worldwide report in 

2014, around 200 million cases of malaria 

are reported yearly(6). Malaria spread 

across 108 countries in the world, and 

makes a deep impact on the socio- 

economic status (SES) of the people who 

live in these countries (2, 3, 7). About  

85% of malaria  morbidity and 90% of 

malaria  mortality have occurred in sub-

Saharan Africa (3). In the conducted study 

in 2009 by Cibulskis and et al., totally, 225 

million malaria cases were reported (5th–

95th centiles were 146–315 million), out 

of them, 78%, 15% and 5% were reported 

from World Health Organization (WHO) 

African Region, WHO South-East Asia 

Region and the WHO Eastern 

Mediterranean Region respectively. In 

Africa region, estimated cases per 1000 

population at risk were 214 (95% 

confidence interval [CI] 133–302), in the 

Eastern Mediterranean region were 23 

(95% CI 17–34) and in the Southeast Asia 

region were 19 (95% CI 14–26).  

Based on WHO  report, worldwide malaria  

incidence rate reduced by 37  % and 

mortality rate by 48 % between 2000 and 

2015(6). Although the highest of 

investments and efforts for malaria 

elimination have been conducted in high-

burden countries (8, 9), in region such as 

southern Africa(10, 11), Mesoamerica, 

central Asia(12), and the Asia-Pacific 

region(13, 14),  remarkable 

accomplishments have been prepared in 

malaria –eliminating. So, during the last 5 

years, more countries  such as Morocco, 

Armenia, Turkmenistan and the United 

Arab Emirates have been certified as 

malaria  free(6). Epidemiological studies 

showed that yearly in the world, range of 

0.7 to2.7 million people died by malaria 

infection, that out of them, above 75 % 

occurred among African children (10). 

More deaths from malaria are due to 

infection with Plasmodium Falciparum (2). 

Iran is one of the foci of malaria in the 

world. In recent years, the incidence of the 

disease has fallen sharply (11-13). One of 

important part of Iran that involved with 

malaria is Sistan and Baluchestan 

Province. The epidemiological pattern of 

malaria in this province is similar to two 

countries of Afghanistan and Pakistan that 

are eastern neighbors of Iran. However, the 

number of imported malaria from these 

two countries to Sistan and Baluchestan 

Province are remarkable. In Pakistan in 

2014, about 29 % of population lived in 

high transmission region, 69 lived in low 

transmissions and 2% lived in malaria free 

region. Reported confirmed cases were 

275,149 and numbers of reported deaths 

were 56 cases. Also, in Afghanistan in 

2014, about 27% of population lived in 

high transmission region, 49% in low 

transmission region and 24% in malaria 

free region. Reported confirmed cases 

were 61,362 and numbers of reported 

deaths were 32 cases(13). 

However, malaria remains as a serious 

health problem in Iran, particularly in 

South and Southeastern of country, 

especially in Hormozgan, Sistan and 

Baluchistan, and Kerman provinces. 

Whole number of individuals at risk in 

these regions according to the National 

Census held in 2011 were 7051498 

(Kerman = 2,938,988, Hormozgan = 

1,578,183, Sistan and Baluchistan = 

2,534,327) (14, 15). As a result, malaria  is 

health priority in these areas (16). We 
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haven’t specific information on 

demographic, clinical and laboratory 

characteristics of malaria in children in this 

area; therefore implementation research in 

this area is essential. Given that in recent 

years none study have conducted among 

children in Sistan and Baluchistan 

province as one of the foci of the malaria 

in Iran, the aim of this study was to 

assessment of the epidemiology and the 

factors associated with the malaria among 

children in Sistan and Baluchistan 

province during 2013 to 2016. 

2- MATERIALS AND METHODS 

2-1. Study Design and Population 

     In a cross-sectional study, all malaria 

cases in children under 7 years old in 

Sistan and Baluchistan province were 

recruited. The province located in South 

East of Iran, neighboring Pakistan and 

Afghanistan and its capital is Zahedan city. 

Sistan and Baluchestan is broadest 

province in Iran, with an area of 

187,502 km². The population of Sistan and 

Baluchistan according to the National 

Census held in 2011 was 2,534,327 

people. Sistan and Baluchestan province 

consist of 15 counties including Chabahar, 

Qasar-qand, Dalgan, Hirmand, Iranshahr, 

Khash, Konarak, Nikshahr, Saravan, 

Sarbaz, Soran, Zabol, Zaboli, Zahedan and 

Zehak. Sistan and Baluchistan includes 

two sections, Sistan in the North of the 

province and Baluchistan in the South of 

the province. Today, Sistan and 

Baluchistan province consider as one of 

the driest areas of Iran. The province has 

common borders with Pakistan ) 900km) 

and Afghanistan ) 300 km). 

In this province, the maximum annual 

temperature is 51°C. The coldest and 

hottest county in the Sistan and 

Baluchestan province are mainly Zahedan 

and Iranshahr. Malaria disease has 

endemic form in this province (Figure1).  

2-2. Methods 

Malaria cases were detected by two 

methods of Microscopic Diagnosis and 

Serology: 

2-2-1. Microscopic diagnosis 

In this method as gold standard for 

laboratory confirmation of malaria, 

Malaria parasites is identified by 

examining under the microscope a drop of 

the patient's blood that spread out as a 

blood smear on a microscope slide. The 

specimen is stained with the Giemsa stain 

to give the parasites a distinctive 

appearance.  

2-2-2. Serology 

Serology detects antibodies against 

Malaria parasites, using either indirect 

immunofluorescence (IFA) or enzyme-

linked immunosorbent assay (ELISA). 

2-3. Eligibility criteria 

All patients of equal or less than 7 years 

included in present study they were 

confirmed as malaria cases and during the 

past month have lived in the study area. 

The patients with no information about 

disease history; diagnosis and treatment in 

surveillance system were excluded from 

the study.   

2-4. Ethical considerations  

With masking information about name, 

surname and residency address, other 

information including gender, age, 

nationality, residency, history of disease, 

treatment failure, illness severity, type of 

treatment, epidemiologic classification, 

stage of Parasites, Plasmodium species and 

type of slide were identified.  

2-5. Data analyses 

In descriptive analysis step, distribution of 

background (gender, age, location and 

nationality), clinical and laboratory 

variables (plasmodium species, life stages 

of the parasite, symptoms, history of 

disease, history of treatment failure, 

disease severity, type of treatment and 

classification epidemiological) of patients 

https://en.wikipedia.org/wiki/Pakistan
https://en.wikipedia.org/wiki/Afghanistan
https://en.wikipedia.org/wiki/Zahedan
https://en.wikipedia.org/wiki/Chabahar_County
https://en.wikipedia.org/wiki/Dalgan_County
https://en.wikipedia.org/wiki/Hirmand_County
https://en.wikipedia.org/wiki/Iranshahr_County
https://en.wikipedia.org/wiki/Khash_County
https://en.wikipedia.org/wiki/Konarak_County
https://en.wikipedia.org/wiki/Nikshahr_County
https://en.wikipedia.org/wiki/Saravan_County
https://en.wikipedia.org/wiki/Sarbaz_County
https://en.wikipedia.org/wiki/Sib_o_Soran_County
https://en.wikipedia.org/wiki/Zabol_County
https://en.wikipedia.org/wiki/Mehrestan_County
https://en.wikipedia.org/wiki/Zahedan_County
https://en.wikipedia.org/wiki/Zehak_County
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are shown with the number (%). In 

analytical step, we examined the 

relationship between Plasmodium species 

and demographic, clinical and laboratory 

variables using Fisher's exact test and Chi-

square test. Data were analyzed using 

SPSS version 18 software. P ≤ 0.05 was 

considered as significant level of the tests.  

 

Fig.1: Location of Sistan and Baluchistan Province in Iran 

 

3- RESULTS 

    Totally, 247 cases of positive smears of 

malaria were recorded during the study 

period. Among them, 128 (51.3%) and 119 

(48.2%) were boys and girls respectively. 

Children aged under or equal 1 year and 3 

years had highest and lowest frequency 

(Table.1).The mean (SD) of age of 

patients was 4.43 ± 1.79. 70.9% of 

children with malaria were rural residents. 

The largest number of the patients reported 

from Sarbaz County and the lowest 

number of Khash and Zabol County 

(Figure.2). 64.4 % of patients were Iranian 

nationality. In the active screening 

program 131 (53%) cases of patients have 

been identified while 116 (47%) cases 

were identified during the passive 

screening program. The largest numbers of 

disease incidence were in autumn and the 

lowest number in winter (Figure.3). 

Plasmodium Vivax was the cause of 

disease in 207 (83.8%) of patients, 

Plasmodium Falciparum in 33(13.4%) of 

patients and mixed species in 7 (2.8%) of 

patients. Sarbaz, Saravan and Chabahar 

districts together have 72% of the total 

reported cases of Plasmodium falciparum 

in Sistan and Baluchistan area. In 169 

(68.4%) of patients Plasmodium were at 

Trophozoites stage of the development 

cycle of the parasite, in 24 (9.7%) of 

patients were in the Gametocyte stage, in 

11 (4.5%) of patients were in the  Schizont  

and in 43(17.4%) of patients were in the 

Gametocyte and Trophozoite stage. Most 

patients had no history of disease. Also, 

234 (94.7%) of patients received treatment 

in outpatient basis and 13(5.3%) of 

patients received inpatient medical 

services. All patients that reported in this 

study received appropriate medical 

treatment. All patients recovered and there 

was no case of death due to malaria 

(Table.2). The Chi-square test and Fisher's 

exact test were used to investigate the 

relationship between type of parasite and 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjA4fnP-_XMAhWH2xoKHc3ZBDsQFgg3MAM&url=http%3A%2F%2Fwww.malaria.com%2Fquestions%2Fschizont&usg=AFQjCNH8nHWA2kwy4Abde-CwcNAy_JCHcw&sig2=9-E7z_-P2p6f8BqZhRQcIg&bvm=bv.122676328,d.d24
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demographic, clinical and laboratory 

characteristics of patients. Significant 

relationships were found between 

plasmodium falciparum and biological 

stage of the malaria parasite (P ≤ 0.001), 

residency place (P=0.021), season 

(P=0.021), treatment failure (P ≤ 0.001), 

severity of illness (P ≤ 0.001) and type of 

treatment (P ≤ 0.001). In other words, most 

infection by plasmodium falciparum 

occurred in stage of Trophozoite, in rural 

area, in autumn, without treatment failure 

and no complication and in outpatient 

forms of treatment. However, no 

significant relationship was observed 

between plasmodium falciparum and 

nationality (P = 0.139), gender (P = 0.737), 

age (P = 0.228) and travel to endemic 

areas (P = 0.057) among the children 

(Table.3 and 4).  
 

   Table-1: Demographic characteristics of children with malaria 

Percent Number  Variables 

51.8 128 Boy Gender 

48.2 119 Girl 

03.6 9 1≥  

Age groups (year) 11.7 29 2 

21.5 53 3 

13 32 4 

18.6 46 5 

13.8 34 6 

17.8 44 7 

29.1 72 Urban Residency 

70.9 175 Village 

34 84 Pakistanis  

Nationality 

 
01.6 4 Afghan 

64.4 159 Iranian 

 

 

 

 
Fig. 2: The frequency of Plasmodium vivax, Falciparum and Mixed species in the counties of 

Sistan and Baluchestan Province, Iran (2013-2016)  
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Fig.3: The frequency of Plasmodium Vivax, Falciparum and Mixed species according to 

season in Sistan and Baluchestan Province (2013-2016)  

 

 

 
Table-2: Clinical and laboratory characteristics of children with malaria 

Percent Number  Variables 

87.9 217 Fever suspected Type of slide 

12.1 30 Other 

83.8 207 Vivax Plasmodium species 

 

 
13.4 33 Falciparum 

02.8 7 Mix 

68.4 169 Trophozoite  

Stage of parasites 04.5 11 Schizont 

09.7 24 Gametocyte 

17.4 43 Gametocyte and 

Trophozoite 

02 5 Positive History of disease 

98 242 Negative 

01.6 4 Yes Treatment failure 

98.4 243 No 

94.7 234 No complications Illness severity 

05.3 13 Severe or complicated 

94.7 234 Outpatient Type of treatment 

05.3 13 Hospitalization 

33.2 82 Local transfer  

Epidemiologic 

classification 
06.5 16 Coming from the interior 

59.9 148 Imported from abroad 

0.4 1 The relapse 
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Table-3: Relationship between Plasmodium species and demographic, clinical and laboratory 

characteristics 

Variables  Plasmodium 

Falciparum 

Plasmodium 

Vivax or mix 

P.value Total 

Gender Boy 18(14.1) 110(85.9) 0.737 128(100) 

Girl 15(12.6) 104(87.4) 119(100) 

     

 

 

 

Age (year) 

1≤ 2(22.2) 7(77.8) 0.228 9(100) 

2 7(24.1) 22(75.9) 29(100) 

3 4(07.5) 49(92.5) 53(100) 

4 5(15.6) 27(84.4) 32(100) 

5 3(06.5) 43(93.5) 46(100) 

6 5(14.7) 29(85.3) 34(100) 

7 7(15.9) 37(84.1) 44(100) 

    

 

Nationality 

Pakistanis 16(19) 68(81) 0.139 43(100) 

Afghan 0(0) 4(100) 4(100) 

Iranian 17(10.7) 142(89.3) 84(100) 

    

 

Residency 

Urban 4(05.6) 68(94.4) 0.021 72(100) 

Rural 29(16.6) 146(83.4) 175(100) 

    

 

 

Season 

Spring 5(06.5) 72(93.5) 0.023 77(100) 

Summer 7(10) 63(90) 70(100) 

Autumn 20(22) 71(78) 91(100) 

Winter 1(11.1) 8(88.9) 9(100) 

    

 

 

Stage of 

parasites 

 

Trophozoite 14(08.3) 155(91.7) ≤ 0.001 169(100) 

 Schizont  3(27.3) 8(72.7) 11(100) 

Gametocyte 11(45.8) 13(54.2) 24(100) 

Gametocyte and 

Trophozoite 

5(11.6) 38(88.4) 43(100) 

    

 

Travel to 

endemic 

areas 

 

Yes-in 

country(Iran) 

3(20) 12(80) 0.057 15(100) 

Yes-Pakistan 23(17.3) 110(82.7) 133(100) 

No 7(07.1) 92(92.9) 99(100) 

 

 

Table-4: Relationship between Plasmodium species and severity and treatment status 

Variables  Plasmodium 

Falciparum 
Plasmodium 

Vivax or mix 

P.value Total 

Treatment 

failure 

Yes 3(75) 1(25) ≤ 0.001 4(100) 

No 30(12.3) 213(87.7) 243(100) 

     

Illness 

severity 

No complications 25(10.7) 209(89.3) ≤ 0.001 234(100) 

Severe or 

Complicated 

8(61.5) 5(38.5) 13(100) 

     

Type of 

treatment 

Outpatient 22(09.4) 212(90.6) ≤ 0.001 234(100) 

Hospitalization 11(84.6) 2(15.4) 13(100) 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjA4fnP-_XMAhWH2xoKHc3ZBDsQFgg3MAM&url=http%3A%2F%2Fwww.malaria.com%2Fquestions%2Fschizont&usg=AFQjCNH8nHWA2kwy4Abde-CwcNAy_JCHcw&sig2=9-E7z_-P2p6f8BqZhRQcIg&bvm=bv.122676328,d.d24
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjA4fnP-_XMAhWH2xoKHc3ZBDsQFgg3MAM&url=http%3A%2F%2Fwww.malaria.com%2Fquestions%2Fschizont&usg=AFQjCNH8nHWA2kwy4Abde-CwcNAy_JCHcw&sig2=9-E7z_-P2p6f8BqZhRQcIg&bvm=bv.122676328,d.d24
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4- DISCUSSION 

     During the March 2013 to March 2016 

in Sistan and Baluchistan province, 247 

cases of malaria  in 7- year- old children 

and younger were observed. Disease was 

more common among boys and rural 

residents and in Sarbaz County. Most 

cases occurred during autumn and the 

lowest in winter .Plasmodium Vivax was 

the most common type of Plasmodium 

species. Most patients had no history of the 

disease and received treatment on an 

outpatient basis. 

Similar to other studies (17, 18), in Sistan 

and Baluchistan province malaria was 

more common in boys. Probably its cause 

was the amount of body covered by 

clothing, which in Iranian boys is less than 

girls. Also, compared to girls, boys are 

more likely to be present at night outside 

the home. Therefore, boys due to of higher 

exposure to vectors, have higher risk of 

malaria. At current study, approximately 

70.9% of patients lived in rural areas. 

Similarly in the study conducted by 

Youssefi and Rahimi in Sarbaz County, 

that 91% of patients were lived in rural 

areas (18). These results suggest that the 

risk of malaria is higher in rural areas.  

Similar to the other studies(19, 20), the 

most cases of malaria occurred during 

autumn and lowest in winter. Probably, the 

seasonal distributions of Anopheles 

mosquitoes are associated with seasonal 

difference in incidence of malaria. In 

autumn atmospheric rainfalls led to soil 

moisture and provide temporary water 

bodies on a small scale that have a key role 

in providing the right conditions for 

growth and reproduction of Anopheles 

mosquitoes. Thus led to increases in 

incidence of malaria in autumn. On the 

other hand, in winter reducing the 

temperature of the optimum threshold, led 

to increases in the number of days required 

to complete the external cycle of the 

parasite (20); therefore, the incidence of 

disease reduced. 

In current study, more than 83% of cases 

were infected with Plasmodium Vivax, and 

Plasmodium Falciparum and mix contain 

13.4% and 2.8% of cases, respectively. 

These results were parallel with other 

studies in the country (18, 21, 22). Also, in 

a study that conducted with  Karim et al., 

in Pakistan (2011), Plasmodium Vivax was 

the cause of disease in 86.5% of cases 

(23). According to results of these studies, 

in this area Plasmodium Vivax was the 

first cause of malaria and Plasmodium 

falciparum was ranked second. 

The highest number of malaria occurred in 

Sarbaz, Saravan and Chabahar, 

respectively. In other study that conducted 

with Salehi and et al., in Sistan and 

Baluchistan during 2005-2008, similar 

result observed. These counties have 

tropical climate, with a humidity and 

temperature reaching to optimal condition 

for malaria spread. Spatial modeling 

revealed that temperature, humidity and 

height were positively correlated with 

malaria risk (24). In total, 72% of annual 

reported cases of Plasmodium falciparum 

in Sistan and Baluchistan were from 

Sarbaz, Saravan and Chabahar districts. 

Moreover to the better ecological 

condition for transmission of the disease, 

these areas were in neighboring 

Afghanistan and Pakistan, two large foci 

of malaria in the world. That from which, 

entrance of malaria and especially 

Plasmodium falciparum maybe occurred. 

In our study, similar to other studies in 

Iran (18, 25), 35% of patients were 

imported malaria cases from Afghanistan 

and Pakistan. In many countries with 

malaria -eliminating programs, imported 

malaria cases are the exclusive or leading 

threat to success and preservation of 

elimination (26, 27). So, while in Sistan 

and Baluchistan majority of malaria 

patients were Iranian. But imported cases 

from Pakistan and Afghanistan to this 

province are important. These imported 

cases can lead to an increase in risk of 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20AM%5Bauth%5D
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malaria transmission in Sistan and 

Baluchistan area. Similar to the other 

studies (28, 29) , the highest of treatment 

failure were observed in patients infected 

with Plasmodium Falciparum species. In 

recent years sensitivity of Plasmodium 

falciparum and vivax to chloroquine were 

reduced. The emergence and spread of 

drug resistance led to control, treatment 

and management programs of malaria 

faced with serious challenges(30). 

However, with the end of a decade of 

drought in the south of the country, 

increasing the population of the vectors 

and reduce the immunity of native 

inhabitants due to low transmission of 

disease, the risk of malaria epidemic in 

Sistan and Baluchistan area is not 

unexpected. 

4-1. Limitations of the study 

    Current study had some limitations that 

should be considered; this study was 

conducted based on data from malaria 

surveillance system. So patients that for 

whom malaria detection checklist has been 

completed, reported and registered, 

consider in study. Therefore patients that 

their data is not registered, due to lack of 

access to them information’s, are not 

considered in the study. In addition, this 

information has been collected for a goal 

other than research plan. 

5. CONCLUSION 

     In current study, Malaria occurred more 

in children who were lived in rural areas of 

Sistan and Baluchestan. Plasmodium 

Vivax was the most important cause of 

disease. Chance of treatment failure was 

more in patients suffering from diseases 

caused by Plasmodium Falciparum. Most 

of the patients were observed in Sarbaz, 

Saravan and Chabahar County, 

respectively. All patients that reported in 

this study received appropriate medical 

treatment. All patients recovered and there 

was no case of death due to malaria. Due 

to the fact that malaria is endemic in Sistan 

and Baluchestan province, the children in 

this area are at high risk for disease. 

Therefore, it is necessary that the primary 

level of prevention programs, including 

health education, combating disease 

vectors and eliminate the disease parasite 

reservoirs, use of insecticides and 

mosquito nets done properly. Also, 

secondary level prevention programs such 

as diagnosis and appropriate treatment of 

patients should be done with more 

emphasis.  

6- CONFLICT OF INTEREST 

All the authors declare that they have no 

conflict of interest. 

7- REFERENCES 

1. Snow RW, Newton CRJC. The public 

health burden of Plasmodium falciparum 

malaria in Africa: deriving the numbers. 

Washington DC: The Disease Control 

Priorities Project (DCPP) Working Paper 

Number 11, 2003: 75. 

2. Snow RW, Guerra CA, Noor AM, 

Myint HY, Hay SI. The global distribution of 

clinical episodes of Plasmodium falciparum 

malaria. Nature. 2005; 434(7030):214-7. 

3. Blencowe H, Cousens S, Oestergaard 

MZ, Chou D, Moller A-B, Narwal R, et al. 

National, regional, and worldwide estimates of 

preterm birth rates in the year 2010 with time 

trends since 1990 for selected countries: a 

systematic analysis and implications. The 

Lancet. 2012; 379(9832):2162-72. 

4. Hay SI, Okiro EA, Gething PW, Patil 

AP, Tatem AJ, Guerra CA, et al. Estimating 

the global clinical burden of Plasmodium 

falciparum malaria in 2007. PLoS Med. 2010; 

7(6):e1000290. 

5. Cibulskis RE, Aregawi M, Williams 

R, Otten M, Dye C. Worldwide incidence of 

malaria in 2009: estimates, time trends, and a 

critique of methods. PLoS Med. 2011; 

8(12):e1001142. 

6. World Malaria Report 2015, World 

Health Organization, Geneva. 2015. Available 

at: 



Epidemiology of Malaria among Children, Iran 

Int J Pediatr, Vol.4, N.7, Serial No.31, Jul 2016                                                                                                2238 

http://www.who.int/malaria/publications/world

-malaria-report-2015/report/en/. 

7. Autino B, Noris A, Russo R, Castelli 

F. Epidemiology of malaria in endemic areas. 

Mediterranean Journal of Hematology and 

Infectious Diseases. 2012;4(1):2012060. 

8. Pigott DM, Atun R, Moyes CL, Hay 

SI, Gething PW. Funding for malaria control 

2006–2010: a comprehensive global 

assessment. Malar J. 2012 Jul 28;11(246):10-

186. 

9. Korenromp EL, Hosseini M, Newman 

RD, Cibulskis RE. Progress towards malaria 

control targets in relation to national malaria 

programme funding. Malaria journal. 2013; 

12(1):1. 

10. Breman JG. The ears of the 

hippopotamus: manifestations, determinants, 

and estimates of the malaria burden. The 

American journal of tropical medicine and 

hygiene. 2001; 64(1 suppl):1-11. 

11. Masoumi AH. [Malaria situation in the 

Islamic Republic of Iran]. Meditsinskaia 

parazitologiia i parazitarnye bolezni. 2000 

(1):47-9. 

12. Arshi S, Barough M, Zareh M. The 

malaria situation in the Islamic Republic of 

Iran. Meditsinskaia parazitologiia i 

parazitarnye bolezni. 2000 (2):21. 

13. Lopez AD, Mathers CD. Measuring 

the global burden of disease and 

epidemiological transitions: 2002–2030. 

Annals of tropical medicine and parasitology. 

2013. 

14. Hanafi-Bojd A, Vatandoost H, 

Oshaghi M, Haghdoost A, Shahi M, Sedaghat 

M, et al. Entomological and epidemiological 

attributes for malaria transmission and 

implementation of vector control in southern 

Iran. Acta tropica. 2012;121(2):85-92. 

15. Mesdaghinia AR, Vatandoost H, 

Hanafi-Bojd AA, Majdzadeh R, Raeisi A. 

Conducting international diploma course on 

malaria program planning and management 

(1996-2012). Journal of arthropod-borne 

diseases. 2013;7(2):100. 

16. Hemami MR, Sari AA, Raisi A, 

Vatandoost H, Majdzadeh R. Malaria 

elimination in iran, importance and challenges. 

International journal of preventive medicine. 

2013; 4(1). 

17. Khattak AA, Venkatesan M, Nadeem 

MF, Satti HS, Yaqoob A, Strauss K, et al. 

Prevalence and distribution of human 

Plasmodium infection in Pakistan. Malar J. 

2013;12(1):297. 

18. Reza YM, Taghi RM. Prevalence of 

malaria infection in Sarbaz, Sistan and 

Bluchistan province. Asian Pacific journal of 

tropical biomedicine. 2011;1(6):491-2. 

19. Hui F-M, Xu B, Chen Z-W, Cheng X, 

Liang L, Huang H-B, et al. Spatio-temporal 

distribution of malaria in Yunnan Province, 

China. The American journal of tropical 

medicine and hygiene. 2009; 81(3):503-9. 

20. Salehi M, Mohammad K, Farahani 

MM, Zeraati H, Nourijelyani K, Zayeri F. 

Spatial modeling of malaria incidence rates in 

Sistan and Baluchistan province, Islamic 

Republic of Iran. Saudi medical journal. 2008; 

29(12):1791-6. 

21. Peters W. Resistance of human 

malaria I, III, and IV. Chemotherapy and drug 

resistance in malaria. 1987:543-68. 

22. Gething PW, Elyazar IR, Moyes CL, 

Smith DL, Battle KE, Guerra CA, et al. A long 

neglected world malaria map: Plasmodium 

vivax endemicity in 2010. PLoS Negl Trop 

Dis. 2012; 6(9):e1814. 

23. Karim AM, Hussain I, Malik SK, Lee 

JH, Cho IH, Kim YB, et al. Epidemiology and 

Clinical Burden of Malaria in the War-Torn 

Area, Orakzai Agency in Pakistan. PLoS Negl 

Trop Dis. 2016; 10(1):e0004399. 

24. Bouma M, Dye C, Van der Kaay H. 

Falciparum malaria and climate change in the 

Northwest Frontier Province of Pakistan. The 

American journal of tropical medicine and 

hygiene. 1996. 

25. Hanafi-Bojd A, Vatandoost H, Philip 

E, Stepanova E, Abdi A, Safari R, et al. 

Malaria situation analysis and stratification in 

bandar abbas county, southern iran, 2004-

2008. Journal of Arthropod-Borne Diseases. 

2010; 4(1):31. 

26. Chuquiyauri R, Paredes M, Peñataro 

P, Torres S, Marin S, Tenorio A, et al. Socio-

demographics and the development of malaria 



Shuja et al. 

Int J Pediatr, Vol.4, N.7, Serial No.31, Jul 2016                                                                                                2239 

elimination strategies in the low transmission 

setting. Acta tropica. 2012; 121(3):292-302. 

27. Martens P, Hall L. Malaria on the 

move: human population movement and 

malaria transmission. Emerging infectious 

diseases. 2000; 6(2):103. 

28. Menard D, Madji N, Manirakiza A, 

Djalle D, Koula MR, Talarmin A. Efficacy of 

chloroquine, amodiaquine, sulfadoxine-

pyrimethamine, chloroquine-sulfadoxine-

pyrimethamine combination, and 

amodiaquine-sulfadoxine-pyrimethamine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 combination in Central African children with 

noncomplicated malaria. The American 

journal of tropical medicine and hygiene. 

2005;72(5):581-5. 

29. Hamedi Y, Nateghpour M, Tan-Ariya 

P, Tiensuwan M, Silachamroon U, 

Looareesuwan S. Plasmodium vivax malaria in 

Southeast Iran in 1999-2001: establishing the 

response to chloroquine in vtiro and in vivo. 

Southeast Asian journal of tropical medicine 

and public health. 2002; 33(3):512-8. 

30. Hamedi Y. Malaria drug - resistance in 

Iran 2006; 10(2):93-9.  


