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			Abstract

			Introduction: Dengue is a common mosquito borne infectious disease often occurring in tropical and subtropical climates caused by single stranded positive RNA viruses (DENV1-4) of the genus Flavivarus and family Flaviviridae while Chlamydia is a STD commonly prevalent in industrialized countries and is caused by Chlamydia trachomatis, a gram negative bacteria. 

			Reproductive Factor R0: The R0 of any infection is the average number of cases a single infected case can generate during its infectious period in an infection free population and is influenced by several factors including number of contacts with an infected population, infective duration of patients, and infectiousness of the causative organism. The R0 for dengue varies with temperature and increases during outbreaks. The R0 for dengue in urban Australian settings will most likely be <1 although it has a tendency to be >1 during outbreaks. Dengue infections for people in urban Australian setting is mostly attributed to travels to dengue endemic areas mainly South East Asia (Thailand, Indonesia, Philippines) as preferred destinations which are major sources of dengue outbreaks. The R0 for Chlamydia is difficult to calculate due to longer duration of infectivity, changing rates of partners and constant change in population over time. 

			Conclusion: Urban dwelling with a higher population coupled with risk factors including travelling abroad to risk countries in South East Asia where prevalence of Dengue and Chlymadia is high could lead to R0 being more than 1 if it is not traced early and treated. Its prevention has been adversely affected by various social, environmental and behavioral factors.
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			Abbreviations: STDs: Sexually Transmitted Diseases; DHF: Dengue Hemorrhagic Fever; DSS: Dengue Shock Syndrome; EIP: Extrinsic Incubation Period; IIP: Intrinsic Incubation Period; PID: Pelvic Inflammatory Disease; SES: SocioEconomic Status

		

		
			Introduction

			Over fourteen hundred different infectious agents cause diseases in humans of which around three hundred pathogens are clinically important [1]. Although developing countries are epitomized as reservoirs for infectious diseases, developed countries also bear the disease burden. Australia reports 67 different types of prevalent infectious diseases of which 40.1% are sexually transmitted diseases (STDs), 34.4% vaccine preventable diseases and 13.8% gastrointestinal diseases [2]. Common infectious diseases occurring in developing countries such as STDs, influenza, measles, hepatitis A B and C, cholera, botulism, dengue, malaria also exist in Australia [2]. This paper elaborates on dengue and chlamydia, and the factors that would affect the transmission and natural history of the two in three different settings.

			Dengue

			Dengue is a common mosquito borne infectious disease often occurring in tropical and subtropical climates. The primary vector for transmitting the disease is the female Aedes aegypti mosquito 

which transmits one or multiple forms of the single stranded positive RNA viruses (DENV1-4) of the genus Flavivarus and family Flaviviridae [3]. An estimated 50% of world’s population is at risk of dengue while 50 to 100 million new infections occur annually [4]. Of these around 70% of dengue cases are centered in South East Asian and Western Pacific countries [5]. India alone reported 33 million infections while Brazil and Mexico reported over 5 million infections annually [4]. Despite a decline from 1406 to 1201 cases between 2009 and 2010 in Australia, the risk of the dengue outbreak still remains [6]. Between 1991 and 1999 small and large locally acquired outbreaks of dengue in Queensland alone accounted for 77% of the total 2139 cases reported in the region [7]. 

			Generally, children, women, people having high body mass index are vulnerable groups for severe dengue [3]. Annually 500,000 people with either dengue hemorrhagic fever (DHF) or dengue shock syndrome (DSS) are hospitalized of which 2.5% die [8]. Although Australia has no dengue related deaths, countries such as India and Indonesia report a case fatality between 3 to 5 % [1]. Dengue is transmitted by Aedes mosquitoes which bites and feeds multiple times during the day [3]. The transmission cycle starts after a female mosquito bites an infected individual during the viraemic period [9]. The extrinsic incubation period (EIP) for dengue (the period virus takes to make a blood fed mosquito to be infectious) is between 8 to 10 days while the intrinsic incubation period (IIP), time for symptoms to appear in humans, range from 4 to 12 days [10]. The EIP is influenced by factors such as temperature, rainfall and humidity [9]. Dengue infections can further evolve into more serious DHF or hemorrhagic dengue which can be fatal [3]. 

			Chlamydia

			Chlamydia is a STD commonly prevalent in industrialized countries and is caused by Chlamydia trachomatis, a gram negative bacteria of serotype D-K [11]. It can cause prostatitis and epididymitis in males while cervicitis, pelvic inflammatory disease (PID), ectopic pregnancy are observed in females [12]. Most infections are asymptomatic and go unnoticed resulting in long term complications [13]. Although case fatality of chlamydia infections is negligible, complications such as PID can cause infertility especially among females. Ever year 24,000 women become infertile in the United States due to untreated chlamydial infections [14]. An estimated 105.7 million new infections occur globally with 5 % of these occurring in European countries [15]. A prevalence ranging from 5.7% to 17% was observed among screened pregnant women in Thailand and India respectively [15]. In 2012, 1.4 million cases of Chlamydia infections were reported in the United States [14]. It is the most common type of STD affecting Australian population with over 80,000 cases (357.2 per 100,000 population) in 2011 with a higher prevalence among the indigenous population [2,16]. Indigenous Australians tested at health centers and antenatal clinics in 2009 reported prevalence rates of 14.8% and 12.3% respectively [11]. 

			Chlamydia risk groups include sexually active young males and females who practice unprotected sex, have multiple sex partners, heterosexuals and men having sex with men [14]. The transmission is direct through exchange of body fluids either from unprotected sex or vertical from an untreated mother to her child during birth [17]. Chlamydia bacteria during its life cycle continuously interchange between a non replicating infectious elementary state and a replicating non infectious reticulate state. Under suitable environment inside the cell of a host the bacteria converts into a reticulate form which multiplies every 2-3 hours and the EIP for this state of the bacteria is between 7-21 days [18]. Although the IIP for Chlamydia is not well defined, symptoms can still develop as late as several weeks after exposure [14]. 

			Basic reproductive rate (R0)

			The R0 of any infection is the average number of cases a single infected case can generate during its infectious period in an infection free population where a R0>1 indicates a higher possibility of an outbreak while R0<1 indicates the infection could cease over a period of time [19]. R0 is influenced by several factors including number of contacts with an infected population, infective duration of patients, and infectiousness of the causative organism [9].

			R0 for Dengue

			The R0 for dengue varies with temperature and increases during outbreaks. Multiple studies have indicated it to range between 1.33 to 11.6 [20]. The R0 during 1990 outbreak of dengue in Sao Paolo was 2.03 while a similar episode in Mexico reported a maximum R0 of 2.41[21]. Dengue has been described by epidemiologists as urban malaria [3]. The R0 for dengue in urban Australian settings will most likely be <1 although it has a tendency to be >1 during outbreaks. Dengue infections for people in urban Australian setting is mostly attributed to travels to dengue endemic areas mainly South East Asia (Thailand, Indonesia, Philippines) as preferred destinations which are major sources of dengue outbreaks [7]. A total of 4965 out of 7693 dengue cases since 2000 can be related to overseas travel with Bali being responsible for 80% of these cases [7]. Once identified, the infected are treated early thereby decreasing possibility of further infections. Furthermore, some areas of Australia especially Northeast parts of Queensland indicate that Aedes segypti is well established locally [7]. The presence of the vectors could increase the R0 >1 in these areas [22]. 

			Major features of urban slums in developing countries and remote Australian Aboriginal population are large family sizes, overcrowding, poor housing facilities, lack of sanitation and proper waste management, use of storage containers for water due to lack of pipe lines all of which can provide suitable environment for the vector to breed and become active thereby increase risks of recurrent or chronic infections [23]. In both settings, people stay outdoors in groups and socialize more, increasing the number of contacts and susceptibility to mosquito bites leading to increase in R0 [23]. However due to the lack of Aedes mosquito in Australia except for some parts of Queensland the R0 <1 in Aboriginal settings whereas it will be >1 for urban slums in developing countries. Some control measures to decrease the R0 are to decrease the contacts which could mean staying indoors in high-risk areas and indoor/outdoor residual spraying of pesticides to control the breeding areas of Aedes. For urban areas of Australia, screenings of travelers can be done at airports to identify and quarantine cases early. Furthermore, health awareness and promotion activities can be conducted in urban slums and remote areas regarding dengue.

			R0 for Chlamydia 

			The R0 for Chlamydia is difficult to calculate due to longer duration of infectivity, changing rates of partners and constant change in population over time [18]. A 10 month study done in Canada revealed an average R0 for participants with one sex partner to be between 0.7 and 0 .97 (R0<1) while for repeated sex with multiple partners to be between 1 and 1.09 (R0>1) [24]. The R0 could be slightly >1 in all the three settings (Australian urban, remote Aboriginal and urban slums of developing countries), however, the factors affecting it could vary. Urban areas of Australia have seen population growth due to inter country migration (could include infected population from other countries) or through Aboriginal population from remote areas of the country [11]. Similar episodes are seen in urban areas of developing countries. This would increase the number of contacts leading to increased R0. 

			Often lone travelers from urban Australia visit countries like Thailand and Indonesia and indulge in unprotected sex with sex workers or travel partners thereby increasing the risk of Chlamydia transmission [25]. Urban cites in Australia often host big events such as concerts, festivals drawing large crowds while the younger adults are seen clubbing and going to bars frequently [26]. This behavior could increase episodes of unprotected sex either under intoxication or for fun thereby increasing the risk of transmission. A study done in a mega musical event in Melbourne in 2005 indicated 44% of the participants having unprotected sex after such events while 47% reported more than two sexual partners in the previous year [27]. 

			People in rural Aboriginal communities and urban slums of developing countries who abuse alcohol also practice risky sex behaviors causing increased transmission [16]. More than 70% of single men under 30years living in the poorer suburbs of Goa consumed alcohol and practices unprotected sex at least once [28]. Furthermore, reluctance of males to buy and use condoms during sex is another reason for increased transmission in the latter two settings [11]. The incubation and asymptomatic period of the chlamydia is long. This could encourage infection spread especially among young people who practice sex with multiple partners.

			Some measures for controlling chlamydia are free distribution or establishing vending stalls of condoms in areas of mass gathering, increasing health literacy and awareness on STD targeting young age groups and travelers, making condoms and testing sites available and affordable in rural Aboriginal settings and urban slums in developing countries. 

			Factors affecting the natural history of the diseases

			Several factors affect the natural history of dengue and chlamydial infections. Although urban cities in Australia are well equipped with health facilities to control for dengue epidemics, however, it could be a challenge for remote Aboriginal and urban slums of developing countries. Lack of access to health care facilities, or trained health personnel in the later settings could lead to late diagnosis and poor treatment of diseases such as chlamydia and dengue causing morbidity, increased infections rates, severe secondary infections and deaths [3]. Socioeconomic status (SES) is also an important factor as ability to access and afford care, medications and nutritious food required to promote recovery. This would invariably affect disease progression in both these infections. 

			Individual immunity also affects disease progression. In higher SES groups like most Australian urban societies, better quality of life generally leads to higher immunity which means the body can better fight infections and limit the onset of diseases or complications. However, in lower SES such as Aboriginal population and people in urban slums of developing countries with poorer quality of life, immunity can be potentially compromised by several other lifestyle factors, thereby making it easier for infections to progress to disease and if not treated, complications.

			Health literacy is associated with health seeking behavior which is further complicated by social factors such as socioeconomic status and culture (socializing, using condoms) for both dengue and chlamydial infections [29]. Lack of awareness about STDs such as Chlamydia among the younger population in all three settings is common which invariably increases the infections rates [27]. Lifestyle behaviors could play an important role in disease progression. Risk taking behaviors and neglect are common among younger age groups in urban cities of Australia and Aboriginal communities leading to increased chlamydial infections. Unemployment, substance abuse could add further impetus to the risk behaviors especially among Aboriginal communities [23]. In developing countries such as India, fear and shame of screening and treatment procedures for chlamydial infections increases possible further complication and spread [30].

			Conclusion

			Dengue and chlamydia are common infectious diseases affecting population not only in Australia but all over the world. However, social, environmental and behavioral factors associated with the vector host have affected the prevention and control of these two public health problems. However, efforts to detect them early, improve health literacy and change the environment could be some major steps towards their control.
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