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Introduction 

n the past decades, health authorities have paid 

more attention to the control programs for malaria 

elimination in malaria-endemic countries (1, 2). 

The disease is one of the most important infectious 

diseases, particularly in subtropical and tropical 

regions in developing countries (3, 4). The infectious 

disease is often transmitted by the female Anopheles 

mosquitoes. Malaria is also transmitted by other 

transmission routes including organ transplantation, 

blood transfusion and transfer through the placenta 

(3). Approximately, 106 countries (3.3 billion 

people) live at the risk of malaria. Annually, 200–300 

million persons become infected with the malaria 

worldwide (3). In spite of great development in 
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ABSTRACT 

Introduction: One of the most important infectious diseases, especially in 

subtropical and tropical regions in developing countries is Malaria. Due to 

the importance of the infectious disease in these areas, the aim of current 

study is to evaluate epidemiology of malaria through microscopic 

evaluation in Ramhormoz County, southwest of Iran, during 2001-2016. 

Methods: In this cross-sectional study, the blood specimens were collected 

from all suspicious malaria individuals referred to the Ramhormoz 

Healthcare Network. For the preparation of peripheral blood smears, one 

drop of sample was carefully placed on a microscopic slide and the slide 

was also stained by the Giemsa staining. In order to the detection of the 

parasite, the peripheral blood smears were evaluated via optical 

microscope.  

Results: In this study, of 2769, 40 (1.44%) individuals were infected to 

Plasmodium vivax. The highest frequent of malaria was observed in 2001, 

2002 with 13 (8.49%) and 11 (6.79%) cases, respectively as well as the 

lowest prevalence was seen in 2007, 2010, 2012, 2014 and 2015 with nil 

case. From a total of 40 malaria confirmed cases during the years, 34 

(85%) and 6 (15%) were male and female, respectively. Also, of 40, 34 

(85%) and 6 (15%) cases were lived in the rural and urban areas, 

respectively. 

Conclusion: These findings showed a significant decrease in malaria 

incidence in Ramhormoz County, southwest of Iran during 2001-2016. 

Based on the climatic status of the County, the risk of malaria epidemics 

must be considered constantly and the control programs should be 

continued until the elimination of disease. 
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public health in recent years; yet, the disease is 

usually considered a major public hygiene concern in 

some regions and countries including Thailand, sub-

Saharan Africa and India that are approximately 95% 

of total malaria cases in the world (5).Iran is 

considered as a country with intermediate endemicity 

for this disease (5). Apart from climate, other factors 

including cultural and economic status of the region, 

residence, number of entered migrants to the region, 

personal and social lifestyle, and quality and quantity 

of the disease control programs in the areas hamper 

the prevalence of malaria (6). In the current years, the 

rate of malaria incidence has a declining trend 

throughout Iran. According to World Health 

Organization (WHO) in the 2009, Iran is in a phase 

of pre-elimination for malaria. In addition, 

Plasmodium vivax (P. vivax) has been detected as the 

major species and Plasmodium falciparum (P. 

falciparum) is more limited to the southeast and east 

of Iran (4, 7, 8). The southeast and south of Iran (the 

provinces of Sistan-Baluchestan, Hormozgan, and 

Kerman) are usually considered as the infectious 

disease endemic zones constituting about 95% of 

total cases (with Annual Parasite Incidence between 

one and eight per thousand population) (9). Due to 

the importance of the infectious disease in 

developing countries such as Iran and particularly in 

subtropical and tropical regions such as Ramhormoz 

County; therefore, the aim of the current study is to 

evaluate epidemiology of malaria through a 

microscopic evaluation in Ramhormoz County, 

southwest of Iran, during 2001-2016. 

Methods 

Study area 

Ramhormoz is a county in Khuzestan Province in 

southwest of Iran. The capital of the county is 

Ramhormoz. At the 2006 census, the county's 

population was 97,561, in 20,648 families.  

Ethics Statement 

Informed consent was obtained from individuals 

involved in this study. 

Sample collection 

In the cross-sectional study, a few drops of blood 

samples were collected using a sterile lancet from all 

suspicious malaria individuals referred to the 

Ramhormoz Healthcare Network, Khuzestan 

province, Southwest of Iran during 2001- 2016. The 

nature as well as purpose of the research was 

conveyed to the referred people and after taking 

informed consent initially and the samples were 

obtained among them. Using a questionnaire, some 

demographic details such as gender, nationality 

(Iranian or non- Iranian), age, residence, and other 

details (informed consent) was completed from 

subjects (4). 

Sample preparation 

 For the preparation of peripheral blood smears, one 

drop of sample was carefully placed on a microscopic 

slide. Afterwards, the slides were stained by the 

Giemsa staining. the peripheral blood smears were 

evaluated via optical microscope In order to the 

detection of the parasite (4). 

Results 

2769 people were all suspicious of being malaria 

patients referred to Ramhormoz Healthcare Network, 

Khuzestan province, Southwest of Iran during 2001- 

2016 that 1030 (37.19%) and 1739 (62.8%) 

individuals were females and males, respectively. 

Table 1 shows the epidemiology of malaria in 

Ramhormoz County, southwest of Iran, during 2001-

2016. Based on this table, 40 (1.44%) individuals are 

observed to be in a positive state for malaria during 

the years that they were infected with P. vivax. The 

age mean in infected individuals was 25.23. The 

highest frequent of malaria was observed in 2001, 

2002 with 13 (8.49%) and 11 (6.79%) cases, 

respectively as well as the lowest prevalence was 

seen in 2007, 2010, 2012, 2014 and 2015 with nil 

case. From a total of 40 malaria confirmed cases 

during the years, 34 (85%) and 6 (15%) were males 

and females, respectively. Also, 40, 34 (85%) and 6 

(15%) cases lived in the rural and urban areas, 

respectively. 

Discussion 

To quantify and monitor malaria, the epidemiology 

of the disease in endemic countries is a key 

component. In many regions, with malaria control 

interventions, the transmission risk of the disease is 

being reduced (2). To evaluate and monitor the 

malaria transmission, the metrics varies among 

regions and countries. The microscopic examination 

of blood smears is an indicator and it is often used for 

monitoring and surveillance including the outbreak of 

blood stage infection (10). Due to the importance of 

the infectious disease in developing countries and 

particularly in subtropical and tropical regions; the 

aim of the current study is to evaluate epidemiology 
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of malaria through microscopic examination in 

Ramhormoz County, southwest of Iran, during 2001-

2016. Our findings  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

indicated that 40 (1.44%) individuals were observed 

positive for malaria that these individuals were 

infected with P. vivax. According to previous studies, 

P. vivax has reported that it is a dominant parasite in 

Iran (4, 11, 12). The highest frequent of malaria was 

observed in 2001, 2002 with 13 (8.49%) and 11 

(6.79%) cases, respectively as well as the lowest 

prevalence was seen in 2007, 2010, 2012, 2014 and 

2015 with nil case. In accordance with these results, 

Mesdaghinia et al. (13) in Iran, in 2013 indicated that 

in 1995, 66075 malaria cases were observed while in 

2012, only 3200 malaria positive cases were 

reported. Also, Salmanzadeh et al. in Khuzestan 

province indicated that of 541 malaria positive cases, 

161 (29.75%) cases was seen as the highest number 

in 2001 (4). Accordingly, the annual incidence rate of 

the disease declined significantly during the years. 

Migration from malaria endemic zones to Iran can 

lead to increasing the risk of malaria. For example, 

more than 2 million Afghan refugees have migrated 

to Iran in the recent years. These migrations have 

caused several serious problems in the disease 

control program (7). In this regard, it has been 

indicated that in Rafsanjan county (14), Qom 

province (15), Isfahan province (12) and Yazd 

province (16), Khuzestan province (4), more than 

50% malaria cases were related to the refugees.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Also, another result of the study showed that from a 

total of 40 malaria confirmed cases during 2001-

2016, 34 (85%) and 6 (15%) were males and females, 

respectively. Based on the results, this prevalence 

was higher in males than females. In accordance with 

these results, in the conducted study by 

Soleimanifard et al. (12) in Isfahan province, in 2011 

was shown that 93.5% of malaria positive cases were 

males. In addition, Sarafraz et al. (11) in East 

Azerbaijan province, in 2014 indicated  a 86.46% of 

total cases were males. Also, in another study in 

Khuzestan province,  indicated that 541 malaria were 

positive cases, 498 (92.05%) and 43 (7.95%) were 

males and females, respectively (4). Contrary to these 

studies, gender is not involved in resistance and 

sensitivity to the disease directly but it is related to 

cultural habits, social activities, job, and type of 

coating. Accordingly, it is established that there are 

no significant differences between males and females 

(17). Also, another finding of the study was that of 40 

malaria positive cases, 34 (85%) and 6 (15%) cases 

were lived in the rural and urban areas, respectively. 

It is established that apart from climate, other factors 

Male n (%) Female n (%) Positive cases n 

(%) 

Referred males n 

(%) 

Referred females n 

(%) 

Subjects (n) Year 

10 (76.9) 3 (23.0) 13 (8.49) 102 (66.6) 51 (33.3) 153 2001 

9 (81.8) 2 (18.1) 11 (6.79) 99 (61.1) 63 (38.8) 162 2002 

5 (100) 0 (0) 5 (3.22) 98 (63.2) 57 (36.7) 155 2003 

2 (66.6) 1 (33.3) 3 (1.63) 110 (60.1) 73 (39.8) 183 2004 

1 (100) 0 (0) 1 (0.59) 101 (59.7) 68 (40.2) 169 2005 

2 (100) 0 (0) 2 (1.11) 112 (62.2) 68 (37.7) 180 2006 

0 (0) 0 (0) 0  (0) 98 (55.6) 78 (44.3) 176 2007 

1 (100) 0 (0) 1 (0.52) 120 (62.8) 71 (37.1) 191 2008 

1 (100) 0 (0) 1 (0.53) 117 (62.5) 70 (37.4) 187 2009 

0 (0) 0 (0) 0 (0) 121 (62.6) 72 (37.3) 193 2010 

1 (100) 0 (0) 1 (0.64) 101 (64.7) 55 (35.2) 156 2011 

0 (0) 0 (0) 0 (0) 112 (62.5) 67 (37.4) 179 2012 

1 (100) 0 (0) 1 (0.66) 95 (62.9) 56 (37) 151 2013 

0 (0) 0 (0) 0 (0) 120 (62.5) 72 (37.5) 192 2014 

0 (0) 0 (0) 0 (0) 112 (69.1) 50 (30.8) 162 2015 

1 (100) 0 (0) 1 (0.55) 121 (67.2) 59 (32.7) 180 2016 

34 (85) 6 (15) 40 (1.44) 1739 (62.8) 1030 (37.19) 2769 Total 

 

Table 1. Epidemiology of malaria in Ramhormoz County, southwest of Iran, during 2001-2016 
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including cultural and economic status of the region, 

residence, number of entered migrants to the region, 

personal and social lifestyle, and quality and quantity 

of the disease control programs in the areas hamper 

the prevalence of malaria (6). The inconsistency in 

the results of research and other studies can be 

explained by occupations, number of persons 

referring to Healthcare Network, and cultural habit of 

the region, sanitary status, type of sampling, 

geographical location, methodology, and many other 

factors. 

Conclusions 

These findings showed significantly a decrease in 

malaria incidence in Ramhormoz County, southwest 

of Iran during 2001-2016. Based on the climatic 

status of the County, the risk of malaria epidemics 

must constantly be considered and until the 

elimination of the disease, the control programs 

should be continued. 
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