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PREFACE

Assalamu’alaikum warahmatullaahi wabarakaatuh,
Firstly, may we made our highest praise and thank
to continue a precious event; The Second Internationa
Second ISPHE 2015) in Semarang Indonesia, to share our K
friendship from worldwide public health and education community.

to Allah The Almighty, for His bless so that we are able
| Seminar on Public Health and Education 2015 (The
nowledge and idea with so much warm and

The Second ISPHE 2015 is a continuation of The First ISPHE 2014 that had been held in Semarang, Indonesia
on September 2, 2014. This second seminar is organized by Public Health Department in collaboration with
Sport Education Department, Postgraduate Program, Semarang State University and supported by
researcher team from Indonesia-Australia, Indonesian Health Education National Network (Jejaring
Nasional Pendidikan Kesehatan Indonesia — INPK), and Indonesian Public Health Association = Central Java
(Ikatan Ahli Kesehatan Masyarakat Indonesia Pengda Jawa Tengah — IAKMI).

The Second ISPHE 2015 is aimed to gather all of experts, researchers, academicians, and practitioners in
health education field in general as well as national and international level in one prestigious academic

forum which to discuss the role of evidence based research in public health, health education, and health

promotion decision making. This second seminar also proposed to contribute to the focus of health

decision making; by considering the evidence based research, empirical data, and also local wisdom from
each region, both national and regional levels as well as its relation to global health trends.

| would like to deliver our highest respect and appreciation to our honorable speakers, Prof. Donald, M.P.H,
Ph.D. from Griffith University, Australia, Ross Sadler, B.Sc., Ph.D. from Griffith University, Australia, Min
Jeung Park, Ners M.Sc., Ph.D. from University of Tokyo, Evaristo Soares from Department of Public Health
Timor Leste, Ratha Phok from Institut de Technologie du Cambodge, Bashir Lakhai, M.Kes. from
Department of Public Health, Lybia, and Dr. dr. Budi Laksono, M.HSc. from Health Department of Central
Java, Indonesia. | really expect that this second semijnar will be beneficial for all of us and to the
development of the public health and education field.

Allow me to express my gratitude to all participants from Indonesia and other foreign countries who are
enthusiastic in attending this seminar. | do hope that all participants will gain important values and
collaborate it into our own fields and also able to make significant changes in the future. Besides, | also
convey my appreciation to all organizing committee who have given their outstanding commitment for

presenting this occasion.

Zikum warahmatullaahi wabaraakatuh.

ifmanafthe Committee
r s=\Woro Kasmini Handayani, M.Kes.

. INTERNAIIONAL SEMINAR

SLIC HEALTH EDUCATION
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WELCOME MESSAGE

Assalamu’alaikum warahmatullaahi wabarakaatuh,

Dear Conference Participant,

| extend my most sincere welcome to all participants of The Second International Seminar on Public Health
and Education 2015, held in Semarang, Indonesia on April 23" 2015. Semarang State University is proud of
being important part to develop public health, especially in public health education, through hosting this
important event.

Semarang State University (Unnes) is one of the biggest state universities in Indonesia which was
established in 1965. It is the first university that declared itself as the Conservation University in Indonesia.
The idea of conservation has become its vision to be an international conservation university which is
healthy, outstanding, and prosperous. Regarding the vision, Unnes determine to consistently uphold the
idea of protection, preservation, utilization, and sustainable development of natural and cultural resources
of Indonesia. Unnes also put conservation as a manifestation of the main duties of university, namely
education, research, and community service.

In line with Unnes vision of healthy, this seminar is projected to be an international event in the field of
public health education and aims to become a benchmark for decision-making in health, especially in
promotion and prevention sector through evidence based research. The seminar theme, “The Role of
Evidence Based Research in Public Health, Health Education, and Health Promotion Decision Making” will
highlight different initiatives and projects that wiil help direct collective vision towards securing better
health status to our nations. At this seminar, we will be able to consider application of public health
research as a basic of making decision in public health area.

| am convinced that the seminar will produce valuable result for improving public health education through
different presentations and discussion by our distinguished speakers and participants. | hope you find the
seminar sessions and program material in framing the direction of your work. | am confident that the
efforts made by all organizing committee will make it a definite success and a valuable experience for

participants.

Finally, | sincerely look forward to your participation and contribution to this event,

Wassalamu’alaikum warahmatullaahi wabaraakatuh.

Sincerely yours,
Rector of Semarang State University
Prof. Dr. Fathur Rokhman, M.Hum.
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WELCOME MESSAGE

Assalamu’alaikum warahmatullaahi wabarakaatuh,

Dear Conference Participant,

On behalf of Postgraduate Program Semarang State University, we are pleased and honored to welcome
you to The Second International Seminar on Public Health and Education 2015. It is a great privilege for us
to be in Semarang, Indonesia on April 23" 2015. Postgraduate Program is proud to be working jointly with
researcher team from Indonesia-Australia, Indonesian Health Education National Network (Jejaring
Nasional Pendidikan Kesehatan Indonesia — JNPK), and Indonesian Public Health Association — Central Java
(Ikatan Ahli Kesehatan Masyarakat Indonesia Pengda Jawa Tengah — |AKMI) at this important event.

Today is a time for change and we hope that the seminar will help us in confronting this change by bringing
new opportunities for advancing public health education, nationally and globally. We are expecting the
seminar to offer us with new material for improving our way of thinking and operation in confronting many
public health problems. This seminar proposed to contribute to the focus of health decision making; by

considering the evidence based research, empirical data, and also local wisdom from each region, both
national and regional levels as well as its relation to global health trends.

Let's take advantage of this excellent opportunity and work together in strengthening our regional and
national network and in sharing our interests and experience, particularly in public health education field.

We are confident that the seminar will help us in building our network connections and in strengthening
relationship.

We would like to thank each of you for participating in The 2" |SPHE 2015 and bringing your knowledge
and skills to this event. We expect you to be engaged in the sessions and to be proactive and inquisitive.

Hopefully, all of you would enjoy your stay in Semarang, Indonesia. Finally, we would like to say thanks to
all the organizing committee, who made this event possible be held.

Wassalamu'alaikum warahmatullaahi wabaraakatuh.

Sincerely yours, o
Director of Postgraduate Program, Semarang State University
Prof. Dr. H. Achmad Slamet, M.Si.
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THE 2" INTERNATIONAL SEMINAR ON PUBLIC HEALTH AND EDUCATION

MAYA INDEX (SANITATION INDICATOR) AND BIONOMIC OF VECTOR RELATED
10 DENGUE INCIDENCE IN TEMBALANG SUB DISTRICT SEMARANG

Martini, Sri Yuliawati, Retno Hestiningsih, Praba Ginanjar

Epidemiology Department, Faculty of Public Health, Diponegoro University, Indonesia

Corresponding Author: tinihen65@yahoo.co.id

Abstract

Introduction: Dengue is one of the major public health problems in Semarang. In 2013, Dengue
incidence was 134.09/100.000 population in Semarang. This study aimed to determine maya index

and vector density related to Dengue incidence.
sectiona! study. Sample consisted of 12 villages located in Tembalang

Subdistrict. Data collection used observation sheet, ovitrap, GPS and PCR. Larvae density was
measured according to house index (HI), cortainer index (Cl) and Breteau Index (BI). Maya Index

described of sanitation level measured tegether with larva survey.

Methods: This was a cross

Results: The results showed Hl = 21.17%, Cl = 50%, and Bl = 13.8. The indexes revealed
Tembalang area had a high risk of dengue. There were two species of DHF vector found in this
study, i.e. Aedes albopictus and Ae. aegypti. Proportion of Ae. albopictus was hatf of Ae. aegypti.
Maya index, which indicates hygiene and sanitation, showed 23% houses in Tembaiang Subdistrict
had poor sanitation. To control the vector population, it is important to conduct breeding places
elimination (pemberantasan sarang nyamuk/PSN), both indoors and outdoors, through active

participation of the community.

Key words: DHF, maya index, vector, Aedes sp

Introduction

ue Hemorrhagic Fever (DHF) increases every year especially in
orted that more than 40% of the world population have
potential risk of dengue, and estimated about 50 million new cases infected per year (Regis et al,
2009). Ministry of Health (MoH) Indonesia reported DHF in Indonesia increased by 65.70/100.000
population in 2010 (Kemenkes 2011). According to MoH, DHF cases in 2015 should not exceed
51/100.000 population. On the other hand, Intergovernmental Panel on Climate Change (IPCC)
estimated DHF incidence in Indonesia will increase in the future (Mc Michael, 2003).

Incidence of Deng
Semarang. World Health Organization rep

ne of the DHF endemic area in Indonesia. Provincial Health
0.000 DHF cases in 2012 compared to
/cities in Central reported DHF cases.
high incidence of DHF. Throughout

is O
d an increase of 19.29/10
2011-2012, all 35 regencies
Central Java, always has

Central Java Province
Office of Central Java reporte
15.3/100.000 in 2011. During :
Semarang City, one of cities in

122
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Indonesia, Semarand .Was in the s.econd rank of DHF cases for two consecutive years (2011-
2012). DHF incidence in Semarang in 2012 was 83.78/100.000 population.

Recently, ph.enomen(_)n of transovarial transmission is growing. With transovarian, Ae.
aegypti may mainte‘u.n the emst:ance of dengue virus, even in the absence of susceptible host or
poor climate condition (Soegijanto, 2006). Tribuwono et al. (2006) declare that transovarial
transmission has already occured in Semarang City. Method to detect the virus on mosquitos
using immunohistochemical was developed by Umniyati (2009), and used for any study in

Indonesia.

DHF is closely related to environment. The changing of one or more environment factors
can modify mosquitos’ life cycle, which eventually affects DHF incidence. Specific environment
characteristics influence DHF endemicity in an area (Widayani, 2007). According to Suroso (2003),
factors influencing morbidity and mortality of DHF are: host immunity, density of mosquitos’
population, dengue virus transmission, virus virulence, and local geographic condition. In
epidemiological point of view, DHF was influenced by environment, virus and host characteristics.
Host factor consists of susceptibility and the immune response. Environment factor consists of
geographic (altitude, rain fall, wind, humidity, season) and demographic (density, mobility,

behavior, culture, socioeconomic) conditions.

Vectoral capacity and density of Aedes spp are also a determinant of DHF transmission.
Vectoral capacity is largely controlled by intrinsic, vector factors; for example, vector competence
and host preference are, to various degrees, controlled by genetics (Anderson and Rico-Hesse,
2006). Vector density indicates frequency of vector control, and expresses in House Index (HI),
Breteau Index (Bl), Container Index (Cl), and Maya Index (MI). Ml is the newest entomological
indicator that describes mosquito habitat {breeding places) and potential risk to the vector growth
(Lozano, 2002). Maya index grouped the mosquitos breeding place to the controllable sites (CS)

and dispossable sites (DS).

Tembalang is one of villages in Tembalang Subdistrict, where Diponegoro University
located. As a consequence, Tembalang village is visited and occupied by people from different
areas. High population mobility, both leaving and coming, can determine high DHF transmission
pattern. In Tembalang, DHO of Semarang City reported 166.89 cases/100.000 population in 2014.
Efforts on DHF control have been done but not yet brought the optimal result. The failure in DHF
prevention mostly related to lack of human resource to deal with field operation and technology,
vector observation method, poor technical and managerial operation on vector control
(Mardihusodo, 2005 ; Uzcategui, et al, 2001). Vector control plays an important role in DHF
prevention since neither medicine nor vaccine are available for DHF. Vector control can be done
mainly by understanding the vector's habitat, competency and susceptibitity towards dengue virus

(Abednego, 1996).
This study intended to describe level of vulnerability to DHF based on maya index and

bionomic. The results are expected to be implemented by Primary Health Cares in Semarang to
control and decrease DHF cases.

Method

The study was a Cross sectional stu
i istricts with high e
2 one of endarmic 5P llage was selected 15-20 houses to

Sample was total village. Every Vi

dy. The study was conducted in Tembalang Subdistrict
ndemicity of DHF. That sub district had 12 villages.
measure the variables. The

123
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was the house of DHF patients reported in 2013 and their

THE 2" INTERNATIONAL SEMINAR ON PUBLIC HEALTH AND EDU

criteria for houses selection per village
neighbour.

The variables of the study were larvae density, bionomic of the vector, and Maya Index. To

identify of the vector, ovitraps were placed indoor and outdoor. It used :’:l att.ractant made from hay
solution 10%. Larvae density was measured by house index (HI), contalner.mdex (Cl) and Breteau
Index (Bl). Maya Index described of sanitation level measured together with Iarva-surV?Y- Maya
Index was counted by formula, consist of index of Hygiene Risk (HRI) and Breeding Risk (BRI).
Type of breeding places and present of larvae were recorded from the house selected, both ln(:!uoor
and outdoor the houses. HRI was determined by dispossable sites (DS), and BRI was determined
by controllable sites (CS).

Data collection used observation sheet, ovitrap, GPS and PCR. The data was analysed
descriptively by mapping and tabulating.

Results and Discussion

Tembalang Subdistrict is one of 16 subdistricts located in Semarang. Tembalang area is
3,871.765 ha and consists of 12 villages. There were 145,991 inhabitants in 2013, with 73,810
males and 72,181 females. Tembalang has two primary health center i.e. Puskesmas Rowosari
and Puskesmas Kedungmundu. In 2013, Semarang Health Office reported Tembalang Subdistrict
had 204.81/100.000 DHF incidents and CFR 0.6%. Tembalang is the one of subdistricts and
endemic areas with high incidence of DHF in Semarang.

448000 452000

Kasus DBD Kecamatan
Tembalang Tahun 2012

24000

Keterangan

[C_]1 KOTA SEMARANG
IR. TEMUAN KASUS

(J0-137.863 :
o2leco [ 137.863 - 238 237
B 238.237 - 286,307 i
B 286.327 - 347 787

e e

216000

4000 8000 Miles

Figure 1. Distribution of DHF cases in 12 villages of Tembalang sub district 4
3
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Most of DHF cases found in Sendangmulyo Village. Bulusan and Kramas villages were
included in medium cases, however this should not be ignored since population density is
increasing in these two areas. High distribution of DHF cases was reported in Sambiroto and
Kedungmundu Villages. PCR results showed dengue virus was only found in Aedes aegypti
mosquito from Sambiroto Village. After electrophoresis, the positive sample showed 342 bp band,
which indicated Den-1 type virus. This should be a concern because Sambiroto is a residential
area with high population density. We performed rearing of mosquitoes trapped from fields in
laboratory to produce first filial generation (F1). Evidence from virology identification from F1
mosquitoes using PCR indicated there was transovarian transmission of dengue virus. Joshi
(2002) even revealed that dengue virus was persistently transmitted through transovarian until F7.

Our survey showed vector density per 100 houses, expressed in HI, Bl, and Cl, in
Tembalang Subdistrict was very high, 21.2%, 50.8%, and 13.8 respectively (Tabel 1). Mosquitoes
identification resulted a relatively high proportion of Ae. albopictus population (32.16%) in
Tembalang, which constituted half of Ae. aegypti (67.84%). Oviposition of Ae. aegypti indicated the
mosquito prefers both indoor (67.84%) and outdoor (46.17%) the houses. Similarly, Ae. albopictus

was also found indoor (32.16%) and outdoor (53.83%).

Table 1. Vector density and species type in Tembalang Subdistrict Semarang

Factors related to mosquito vector

1. Entomelogical indexes:

a. House index (%) ‘ 21.2
b. Container index (%) 50.8
C. Breteau index - 13,8

2. Number of Aedes
a. Aedes aegypti
- Indoor (%) 66.3
- Outdoor (%) 45.2
b. Aedes albopictus
- Indoor (%) 33.7
- Qutdoor (%) 54.8

Based on the mosquitos eggs captured in the area, Ae. aegypti still be found mostly inside
the house rather than outside the house. In the ovitrap, it was also found the mix breeding between
both mosquitos in the same ovitrap, both inside and outside the house. The density of Aedes sp
was dominated by Ae.aegypti. One third of Ae.aegypt was also identified outside the house. Ae.
Albopictus was only 12% out of the total mosquitos identified in the ovitrap. More than three
quarter was found outside the house. Based on the sex identified from the eggs in the rearing
ovitrap, it showed almost equal sex between male and female both for Ae. aegypti (female :

69.65% dan male 72.54%) and Ae. albopictus (48.47% and 51.52%).
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The analyses were conducted toward the mosquito ability to be vectc?rs from the point of
view of binomic characteristic, reproduction ability,”and mosquitos susceptibility tOWﬂfd_S dean_-'e
virus. The result shows that the vector density in Semarang is relatively high. The mosquito density
is measured using index like HI, Cl, and BI. All index is over the health program standard (HI and
Cl < 5% and Bl <20%).

Environment factor like temperature and humidity are supporting the vector in Semarang.
Temperature will influence the metabolism process. Low temperature is influencing the eggs
growth, on the contrary, increasing temperature can decrease vector size and adult mosquntqs
size. Small body size will will increase metabolism speed, food consumption, and as a.result Yvnll
increase the eggs produced (Wongkoon, 2007). Temperature and humidity measured in studied

region with the average temperature of 32°C and 64%. The measurement was taken during the
survey.

Bionomic characteristic of the mosquitos is generally specific for the certain environment. It
can be seen from the competition of Ae. aegypti and Ae. albopictus in the studied region.
Ae.aegypti dominated all area in Tembalang sub-district Semarang, but Ae. Albopictus still can be
found both inside and outside the house. Ae. aegypti domination shows that the vector was usually

- found doing activity outside the house. It indicated that there is changing behavior of Ae.aegypti to
the peri-domestic that is behavior changing from inside the” house into outside the house
(Capinera, 2008). Ae. albopictus population can also be found inside the house. Larva survey
result found the breeding place of Ae.albopictus in the water dispenser container inside the house,
mainly in the village where the plants is still cultivated in the yard. This land use suits to the real
habitat of Ae.albopictus which is the forest species that after all had adapted with the housing or
human environment both in rural and urban (village and cities) (Santoso, 2008). The eggs and
vector of Ae.albopictus was also found in the house. The movement of Ae. albopictus from outside
into inside the house is predicted to increase the chance of female Ae. albopictus to get blood (Nur
Aida, 2008; Rosilawati, 2007). Hamady (2010) added that the migration of Ae.albopictus into the
housing complex can increase vector life span. As a result it can increase its capacity as a vector
both from the vector-host contact and the vector density. The behavior changing pattern mainly in

~ Ae.albopictus from ecotype semidomestic to domestic was also reported in India by a researcher
Rao (2010). It was found more than one species or mixed breeding in some ovitrap both inside and
outside the house. Chen et al (2006) also got this finding with mixed breeding between 10%-32%.

Moreover, Ae. aegypti dan Ae. albopictus ratio is higher inside the house (25.79) compared with
outside the house (2.85%).

From the data of gonotrophic cycle measured in the previous reseg
it was noted that gonotrophic cycle was about 2.6 — 2.8 days. It means th
reproduction activities, they go back to normal looking for blood. Similary it is with the potency to
bite and transmit dengue virus from the sufferer to the healthy one. The research found that
biology cycle from egg to adult mosquito take 12 days. The implication of this characteristic is
closely related to the mosquito age. The age of mosquito is closely depended on temperature and
humidity of the environment. As it was explained by Cook et al, (2006) that mosquitos age is &

critical determinant of vector capacity mainly in its potency to transmit: dengue virus to the
susceptible host.

rch (Martini et al, 2012),
at after mosquitos 3 day

The entomology survey result conducted by Martini et al,
(66.7%) mosquitos’ parous rate in Semarang in reproductive conditi
that most mosquitos was already in old age. Mosquito age determine the life of mosqito per day.
Life chance of mosquitos is influenced by some factors including intrinsic factor like age and
genetic, and extrinsic factor like nutrition, predator, and insecticide use (Fouque, 2006). The high

(2012) showed third quarter
on (ever laid eggs). It showed
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life chance of mosquito in a day would increase the chance of mosquito to fed blood mainly on
DBD patients in the viremia phase. Mosquito would become invective and potentially spread virus
(Freitas, 2007).

Breeding places of Aedes sp
The study observed 930 containers and 17,53% positively container containing of Aedes sp
larvae. Type of container was classified to Controlable Sites and Disposable Sites. Controlable
sites were container generally saving water for househoid need and they were able to control by
the owner the houses. In this study, controlable sites that were inspected such as bathtub, bucket,
crock, dispenser, drum, water tanks. Container in lavatory, aquarium, flower vase, pool,
refrigerator, gutter, birdbath, jar mad from soil, jerry can, wash basin, pan coper bowl, drain trash,
and backet lid. Disposable Sites were goods that were not used again, generally, the owner put
them around their house, its impact, it could become breeding place potentially when rainy season
come. Disposable Sites were found in this study such as cans, midrib, sandals, tire, coconut shell,
bamboo, tile, broken lamp and glass, sheeting. Proportion CS (95%) was more than DS (5%),
also CS positive larvae (88,34%) was more than DS positive larvae (11,66%). Persentage of
Disposable Sites (DS) were positive larvae mostly finding on cans (47,37%). Containers of
disposible sites that was examined as many as 38 unit, but a half (50,0%) containers positive
larvae. '

Proportion of CS positive larvae most finding were bathtub (36,8%), bucket (19%), crock
(13%), dispenser (9%), and drum (6,9%). That containers were used for saving the water and the
owners were not provide the covers. Vector could lay their eggs easily. Beside, the owners did
not brush the wall-of the bath tub properly. The eggs of vector would hatch in a few days. While
proportion DS positive larvae mostly found in cans (47,37%), midrib (15,79%), and sandals
(10,53%). That phenomenon indicated that community was not throwing the garbage properly, and
they let the garbage put around in their yard. Midrib that was examined positively containing
larvae, and this described that community did not maintain cleanliness their environment from
potentially breeding places.

Maya Index (Ml) in Tembalang Sub-district

Almost the sample of houses were included in BRI2 (66,25%) dan HRI2 (89,17%). Low
score of BRI described a few CS in the field dan had low risk to be breeding places of the vector.
The high score of HRI showed that DS would be found many containers that was not used again
available both indoor and outdoor. The other meaning was the house inspected was a unclean
category. According to BRI and HRI, the residences’ houses in Tembalang had a high risk as
breeding places to vector, and DHF transmission coud be transmitted easly. Daniz-Lozano (2002)
revealed that number of CS and DS every house proportionate with score of BRI and HRI. The
increasing of BRI score was more high risk of breeding place available, and increasing of HR
score was more unclean its areas inspected. .

For determining of Maya Index could be arranged in matrix 3x3 based on BRI and HR
score (Table 2). The houses in high category both BRI and HRI were found 8 (3,3%) houses out
of 240 inspected houses, but there were 55 (22,9%) houses had poor sanitation catagory. In other -
hand just 40 houses (16,7%) had low category, 145 houses (60,4%) were moderate category.
Daniz-Lozano (2002) made classification according the matrix of the Maya Index table, namely:
low if criteria of index were BRI1/HRI1, BRI1/HRI2, BRI2/HRI1; moderate were BRI1/HRI3
BRI2/HRI2, BRI3/HRI1 ; and high if it were BRI2/HRI3, BRI3/HRI2, BRI3/HRI3. '
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Table 2. Classification of Maya Index (MI) In Tembalang, 2014
BRI " <BRI2 - BRI3
(Low) (Moderate) (High) ,

Indicator

= UHRIT
(Low)

HRI 2
(Moderate)

HRI 3
(High)

The number of houses in mostly DS indicated that areas had poor sanitation, and had high
risk to become breeding place to the vector (Daniz-lozano, 2002). A study in South Denpasar
showed there was correlation Maya Index in high score with DHF incidence. The risk ratio of DHF
incidence as many as 3,088 comparing the area having high score of maya index against low
score of maya index (Purnama dan Baskoro, 2012). But, the study was done by Rahayu et al
(2010) found that there was no correlation DHF incidence and maya index in Sawahan Sub district.

Conclusion

Vector density in Tembalang sub-district Semarang City was very high based on vector
HI=21.17%, CI=50%, dan BI=13.8. It showed that Tembalang area having high transmission of
DHF. Maya index, which indicates hygiene and sanitation, showed 23% houses in Tembalang
Subdistrict had poor sanitation. This mean that breeding places of vector was abundant in this
area. There were two species of DHF vector, Aedes albopict_us and Ae. aegypti, and proportion of
Ae. albopictus was half of Ae. aegypti. Ae. aegypti from Sambiroto village contained virus Den-1
positively. To control the vector population and decrease DHF cases, it is important to conduct

breeding places elimination (pemberantasan sarang nyamuk/PSN), both indoors and outdoors
through active participation of the community. '
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