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Impact of Climate on the incidence of Dengue Haemorrhagic fever in
Semarang City (Conference Paper) (Open Access)

,  ,  ,  

Department of Environmental Health, Faculty of Public Health, Diponegoro University, Indonesia
Department of General Medicine, Faculty of Medicine, Diponegoro University, Jl. Prof. Soedharto, SH, Tembalang,

Semarang, 50275, Indonesia

Abstract
Dengue Haemorrhagic Fever (DHF) is one of major health problems in Indonesia. DHF is a caused by the dengue
virus and potentially deadly infection spread by some mosquitos. The mosquito Aedes aegypti is the main species that
spreads this disease. The incidence rate of dengue haemorrhagic fever was still increased in 2011 to 2015 in Indonesia.
Dengue viruses and their mosquito vectors are sensitive to their environment. Temperature, rainfall and humidity
have well-define roles in the transmission cycle. Therefore changes in these conditions may contribute to increasing
incidence. The aim of this study was to analyze the relationship between climate factors and the incidence rate of
dengue hemorrhagic fever in Semarang City. The type of research was analytic with cross sectional study. The sample
used is the climate data from Meteorology, Climatology and Geophysics Agency (BMKG) and the number of dengue
cases from Health Office in Semarang City from 2011 to 2016. Data were analyzed using Pearson trials with α=0,05.
Base on this study here air temperature and relative humidity were moderate correlation with negative direction on air
temperature (p = 0,000 and r = -0, 429), weakly correlation with positive direction on rainfall (p = 0,014 and r = 0,288)
and humidity (p=0,001 and r = 0,382) with dengue hemorrhagic fever incidence in Semarang City. The conclusions of
this study there were correlation between climate (air temperature, rainfall, and relative humidity) and DHF in
Semarang City in 2011-2016. © Published under licence by IOP Publishing Ltd.
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PREFACE 

The 7th International Seminar on New Paradigm and Innovation on Natural Sciences and Its 
Application (ISNPINSA-7) is annual conferences organized by Faculty of Sciences and 
Mathematics (FSM) Diponegoro University and has been successfully conducted since 2011. 
The aims of ISNPINSA are to facilitate brain storming and state of the art information in field 
of sciences and mathematics; to increase innovation of technology that can be applied in 
industries; to contribute in formulating strategy to increase the role of science for community; 
and to stimulate collaboration between industries, researchers and government to increase 
community welfare. The theme of 7th ISNPINSA in 2017 is “Science and Data Science for 
Sustainable Development Goals”. 

The scope of the field of participants comes from various fields including biology, physics, 
chemistry, statistics, mathematics, informatics, environment, public health, and relevant 
fields that contribute to sustainable development. The conference was held in Semarang, 
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Abstract. Dengue Haemorrhagic Fever (DHF) is one of major health problems in Indonesia. 

DHF is a caused by the dengue virus and potentially deadly infection spread by some 

mosquitos. The mosquito Aedes aegypti is the main species that spreads this disease. The 

incidence rate of dengue haemorrhagic fever was still increased in 2011 to 2015 in Indonesia. 

Dengue viruses and their mosquito vectors are sensitive to their environment. Temperature, 

rainfall and humidity have well-define roles in the transmission cycle. Therefore changes in 

these conditions may contribute to increasing incidence. The aim of this study was to analyze 

the relationship between climate factors and the incidence rate of dengue hemorrhagic fever  in 

Semarang City. The type of research was analytic with cross sectional study. The sample used 

is the climate data from Meteorology, Climatology and Geophysics Agency (BMKG) and the 

number of dengue cases from Health Office in Semarang City from 2011 to 2016. Data were 

analyzed using Pearson trials with α=0,05. Base on this study here air temperature and relative 

humidity were moderate correlation with negative direction on air temperature (p= 0,000 and 

r= -0, 429), weakly correlation with positive direction on rainfall (p= 0,014 and r= 0,288) and 

humidity (p=0,001 and r= 0,382) with dengue hemorrhagic fever incidence in Semarang City. 

The conclusions of this study there were correlation between climate (air temperature, rainfall, 

and relative humidity) and DHF in Semarang City in 2011-2016. 

Keywords: Dengue Hemorrhagic Fever, Climate, Semarang City 

1. Introduction 
Dengue haemorrhagic fever (DHF) is caused by the dengue virus and potentially deadly infection 

spread by Aedes sp. DHF is characterized by increased vascular permeability, hvpovolaemia and 

abnormal blood clotting mechanisms. According to report the health ministry of Indonesia, the 

incidence rate (IR) of dengue haemorrhagic fever was still increased in 2011 to 2015 in Indonesia. IR 

DHF in 2011 to 2015 in Indonesia were 2011  (IR=25,7), 2012 (IR=31,18), in 2013 (IR=41,25), 2014 

(IR=52,75), and  2015 (IR= 89,32). Semarang City in one of the areas in Central Java which has the 

highest DHF IR in 2014 (IR=92,43). In 2016, the rank of incidence rate DHF in Semarang has 

decreased to 29th which in 2015 is still ranked 3rd IR DHF.  

The number of dengue fever in Indonesia still increasing. Increasing the incidence of DHF is 

influenced by various factors one of which is the climatic factor. Climate change is one of the most 
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Abstract. The use of microalgae to produce biodiesel or possibly remove nutrients from 

industrial wastewater has gained important attention during recent years due to their 

photosynthetic rate and its versatile nature to grow in various wastewater systems. In this 

study, a microalgae, Scenedesmus sp., was cultured to enhance the lipid production and 

nutrients removal from tapioca wastewater sample. To assess lipid production, Scenedesmus sp. 

was cultured in different concentration of tapioca wastewater sample (from 0 to 100 %), and 

nutrient removal including BOD, COD, NH4, NO2, NO3 level by Scenedesmus sp. was assessed 

in 100% of tapioca wastewater culture. After 8 days of culture, it was found out that 50% of 

tapioca wastewater sample resulted in highest concentration of lipid content than that of the 

other concentrations. The level of environment indicator as nutrient removal such as BOD, 

COD, NH4, NO2, NO3 were also decreased up to 74%, 72%, 95%, 91%, and 91%, respectively. 

The pH condition changed from initial condition acidic (pH: 4) to neutral or basic condition 

(pH: 7-8) as recommended in wastewater treatment system. This research provided a novel 

approach and achieved efficient simultaneous lipid production and nutrients removal from 

tapioca wastewater sample by Scenedesmus’s culture system. 

Keyword: Scenedesmus sp., tapioca wastewater, lipid production 

1. Introduction 

The energy crisis is one of the most important problems faced by all people over the world in the 21st 

century. The highest consumption of fossil fuels has result in greenhouse effect and causes global 

climate change [1,2]. One of a type of renewable energy is microalgae biomass-based biofuel, which is 

considered as one of the most potent substitutes for fossil fuel [2]. However, to increase the production 

of microalgae biomass, several strategies should be developed, such as modification of culture 

medium and environmental factors. Hence, one of promising strategies is using wastewater sample as 
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Abstract. Periodontitis is an oral disease with a complex etiology and pathogenesis, but with a 

suspected contribution by genetic factors. This study aimed to assess the association of 

polymorphism in MTHFR (methylene tetrahydrofolate reductase, C677T) gene and the severity 

of periodontitis in Indonesian males. Severity of periodontitis was classified as mild, moderate 

or severe for 100 consenting, 25 to 60 years old male Indonesians. Using PCR amplification 

for DNA extracted from blood serum samples, the variation at the SNP polymorphism of the 

MTHFR (C677T) gene was evaluated by using RFLP, cutting by the restriction enzyme Hinf I 

and subjecting the fragments to electrophoresis on agarose gel. Chi-square testing was mainly 

used for statistical assessment of the results. The CC genotype (wild type) of the tested 

polymorphism was the most common variant (78%) and TT (mutant) genotype relatively rare 

(2%), so that C-allele appeared in 88% of the cases and T-allele in 12% of the cases. The 

results suggest that there is no significant association between MTHFR C677T polymorphism 

and the severity of periodontitis in the tested Indonesian males. 

Keywords: periodontitis, MTHFR, polymorphism 

1.  Introduction 

Periodontal disease is one of the most common and widely spread human diseases. Periodontal disease 

has been associated with chronic systemic disorders [1], such as diabetes mellitus [2], osteoporosis [3], 

cardiovascular disease [4], and stroke [5]. As a result, men and women aged 25-74 years with 

periodontitis appear to have an increased risk of death from systemic disease [4]. Almost all adults 

have suffered from gingivitis, periodontitis, or both [6]. 

A study of Albander and Rams (2002) suggested that Asian populations have highest prevalence 

rates of periodontal disease cases in the world [7]. The results of a national survey (SKRT 2004) 

suggest that 39% of Indonesian population is suffering from dental and oral disease [6]. 

Periodontitis is a disease with unknown exact etiology, but the etiology is believed to be 

multifactorial. In addition to bacterial pathogens and other environmental factors (poor habits, 
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Abstract. This study mainly examines the statistical analysis of Postal Network Data (PND) 

and Trade Data within ASEAN countries and beyond. In addition, based on the previous study 

on the global network structure, including postal network, as proxies for national well-being, 

we also assess how the PND can affect the other recent socioeconomic indicators among 

ASEAN countries. This study aims to address the general question of whether structural 

network properties of different flow networks between ASEAN countries can be used to 

produce proxy indicators for the socioeconomic profile of a country. Moreover, we are using 

statistical analysis just like the correlation to measure the variables post from and post to data 

with life expectancy, CPI, mobile subscriber, Internet penetration, fixed phone, HDI, GDP and 

CO
2
 emission. After getting the correlation value. The next step we do partial least square 

(PLS) on the model we have built before. Just as getting 3 cluster component based on the data. 

Also, Matrix of the intensity connection is used to understand also compare the positions of 

countries within the different networks several socioeconomic indicators 

1.  Introduction 
In the history of humanity, long-distance communications network through physical postal commodity 

has been established since the last century [4]. Physical postal can represent the characteristics of 

individual behavior, local, regional and national economic activity and international economic relation 

[5]. Although, presently digital commodity may disrupt and replace the network flow of physical 

postal commodity, however, it is still being used mainly for certain trading goods and activities. 

Previous work has studied flows of physical and digital commodities that affect the wealth, resilience 

and function of a social system on global, regional, national and sub-national levels. This study aims 

to address the general question of whether structural network properties of different flow networks 

between ASEAN countries can be used to produce proxy indicators for the socioeconomic profile of a 

country.  

2.  Data Analytics 

In this study, we explore over three years from 2011 to 2013 of carrier data records between all 

countries by focusing on ASEAN countries. We then assess the correlation between the postal data 
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