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ABSTRACT

Malaria is a parasitic disease caused by five species of
Plasmodium and transmitted by Anopheles mosquitoes. Hormozgan Province is one of the
endemic foci of malaria in the south of Iran. Therefore, the present study was designed to
determine the epidemiology of malaria over a ten-year period in Hormozgan Province.

To determine the ten-year epidemiology of malaria in Hormozgan
province, data from 2012 to 2021 were collected from health centers. Information extracted
from patient records included gender, age, season of illness, nationality, place of residence,

ear, and the diagnosed parasites. The data were analyzed using the chi-square test.

s A total of 682 malaria cases were reported. In this study, 87.8% of the patients were
male and 12.2% were female. The highest numbers of cases were recorded in September,
July, and August, respectively, with 45.7% of cases occurring during the summer. Most cases
were observed in individuals older than 15 years. The prevalence of malaria in Jask, Bandar
Abbas, and Qeshm was 23.9%, 22.3%, and 13.3%, respectively. Plasmodium vivax was the
most prevalent species. In addition, 49.3% of the patients were of Pakistani nationality.
m The high prevalence of patients of Pakistani and Afghan nationality highlights
the need for effective decision-making and the adoption of appropriate strategies for the
prevention and control of the disease and its vectors. Furthermore, the findings of this study
emphasize the importance of strengthening malaria elimination programs, enhancing local
surveillance and monitoring systems, educating at-risk populations, and promoting
intersectoral collaboration.
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Introduction

alaria is an infectious disease transmitted by

mosquitoes and caused by single-celled

parasites from one of the following five

species: Plasmodium falciparum, P. malariae,

P. vivax, P. ovale, and P. knowlesi. Among
these, P. vivax and P. falciparum are the primary agents
responsible for malaria cases in humans. Both parasite
species collectively put approximately 2.5 billion people at
risk of infection. P. falciparum is responsible for the
majority of malaria-related deaths in sub-Saharan Africa,
while P. vivax has a broader geographical distribution.
Malaria is currently reported in 91 countries worldwide,
causing at least 216 million cases and approximately
445,000 deaths annually, with around 90% of these
fatalities occurring in tropical Africa. Despite significant
advancements in treatment and control efforts, malaria
remains a pressing global public health challenge, with
over 200 million cases reported as recently as 2018. Efforts
to eradicate malaria between 1955 and 1969 did not
succeed, leaving eradication as a long-term objective for
the global health community. Between 2000 and 2015,
however, notable progress was made in reducing malaria
mortality, prompting the World Health Assembly to set a
goal of reducing the global malaria burden by 90% by
2030. This ambition has sparked renewed discussions on
the feasibility of eradicating the disease altogether.
According to the latest World Malaria Report, 229 million
malaria cases were recorded in 2019, while malaria-related
deaths were estimated at 409,000 for that year, slightly
down from 411,000 in 2018. In Iran, prior to the
implementation of malaria control programs, about 60% of
the population resided in malaria-endemic areas with a
mortality rate of 30-40%.
In 2014, Iran reported 1,259 malaria cases, with P. vivax
accounting for the majority (90.55%) and P. falciparum
comprising 9.45%. The provinces of Sistan and
Baluchestan, Kerman, and Hormozgan, located in the south
and southeast of the country, remain the most endemic
areas for malaria. Many reported cases are linked to cross-
border transmission from neighboring countries such as
Afghanistan and Pakistan. Given the widespread
occurrence of malaria in southern and southeastern Iran,
particularly in Hormozgan Province, along with favorable
climatic conditions and increased migration from
malaria-endemic areas, this study was conducted to assess
trends in the disease. The research aims to analyze the
status of malaria within Hormozgan province and
determine key factors to support planning efforts for
effective control, prevention, and eventual elimination of
the disease.

Methods

In this retrospective cross-sectional study, data on disease
cases were passively collected from health centers in
Hormozgan Province over a ten-year period from 2012 to
2021. Hormozgan Province is divided into 13 cities in terms
of national divisions: Abu Musa, Bastak, Bashagerd, Bandar
Abbas, Bandar Lengeh, Parsian, Jask, Haji Abad, Khamir,
Rodan, Sirik, Qeshm, and Minab. It borders Kerman
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Province to the north and northeast, Fars and Bushehr
Provinces to the west and northwest, Sistan and Baluchestan
to the east, and the Persian Gulf and the Sea of Oman to the
south, in a strip approximately 900 kilometers long.
Information from patient records including gender, age,
season of illness, nationality, place of residence, year, and
diagnosed parasites were extracted from patient records.
Data were analyzed using the Chi-square test in SPSS
version 22 statistical software. Graphs were drawn using
Excel version 13, and maps were generated using ArcGIS
version 10.2.

Results

Between 2012 and 2021, 682 malaria cases were reported,
of which 83 (12.2%) occurred in females and 599 (87.8%)
in males. The peak incidence occurred in July with 106 cases
(15.5%). Notably, most cases were during the summer
(45.7%) and the fewest in the winter (5.6%). The highest
number of cases was found in Jask (23.9%), while Bandar
Khamir had the least (0.3%). Additionally, 87.5% of patients
were over 15 years old. Pakistan was the origin of the highest
number of reported cases. Of the 228 patients whose
occupations were documented, 81.6% were laborers. P.
vivax accounted for 90.5% of the cases. In 2012, July saw
the highest number of malaria cases. In 2021, the trend
showed a decrease in malaria cases. Cases declined from
2012 to 2015 and from 2018 to 2020 in this region. A
significant variation was found in the monthly frequency of
malaria over the years (P-value <0.001).

Over a ten-year analysis, the highest incidence of malaria
cases occurred during the summer season, while the lowest
was observed in the winter. Significant seasonal variation in
malaria cases was identified across different years (P-value
= 0.001). From 2012 to 2021, the total number of reported
cases among men and women was 599 and 83, respectively.
Men experienced the highest number of cases in 2012, with
132 reported. Conversely, 2019 recorded the lowest numbers
for both genders in this decade-long study. A significant
relationship was found between malaria cases and gender
across the evaluated years (P-value < 0.001).

In 2019, no malaria cases were detected among
individuals aged 0 to 14. For the 2012-2013 period, the
lowest case count was in the 0-4 age group. Meanwhile,
among those aged over 15 years, 597 cases were reported
throughout the ten-year span. A statistically significant
difference in malaria frequency by age group was noted
across the years (P-value < 0.001). Regarding nationality
during the same period, Afghan patients accounted for 259
cases, Pakistani patients for 336 cases, and Iranian patients
for 72 cases. In 2019, only a single malaria case was reported
among Iranians. Notably, a statistically significant
difference was observed in malaria frequency based on
nationality throughout the study (P-value < 0.001).

Between 2012 and 2021, 606 malaria cases caused by P.
vivax were reported, while only 61 cases involved the
parasite P. falciparum. The lowest incidence of P.
falciparum-related malaria occurred in the years 2014 and
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2021. In contrast, the highest number of P. vivax cases
(139) was documented in 2012.

A statistically significant difference in the distribution of
malaria parasites across different years was observed in
Hormozgan province (P-value = 0.005). Over the ten-year
period, Bandar Abbas and Jask counties recorded the highest
number of cases, whereas no malaria cases were reported in
Haji Abad or any of the islands, including Hormoz, Larak,
Hengam, Big Tunb, Small Tunb, Farur, Bani Farur,
Hendurabi, Lavan, Siri, and Abu Musa.

Conclusion

Over a decade, 682 patients were documented in
Hormozgan Province, with P. vivax identified as the most
prevalent parasite species. Among these cases, 87.5%
involved individuals aged over 15 years. The majority of
malaria cases were reported during the summer months, with
men being affected more frequently. Of the 228 cases where
occupational data was available, 81.6% were associated with
workers. A significant proportion of patients were Afghan
and Pakistani nationals. Given this context, it is
recommended that individuals from Afghanistan and
Pakistan undergo malaria screening before crossing the
Iranian border to facilitate better monitoring and
management of cases. Effective control and elimination of
malaria requires prioritizing several key measures. These
include: conducting entomological surveys in high-risk
regions, assessing vector sensitivity to commonly used
insecticides, providing free long-lasting insecticide-treated
mosquito nets, and promoting community and personnel
education.
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