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ABSTRACT

Background: Environmental-Based Disease (EBD) was still to be attention for controlling. The high
incidence of EBD was supposed to have relation with poor condition of environmental health (EH).
This research aimed to know the suit EH indicator due to EBD.

Method: It was an exploratory study using survey method. The public health center (PHC) was
determined as unit of analysis with the number of 37 unit. Variables were devided into two latent
varibles, namely exogen variable of EH. While, endogen variable was EBD. Data was collected
through documentation study (annual report) in public health center in Seffarang City during the year
of 2012. The data would be analyzed descriptively and statistically using Structural Equation
Modeling.

Results: This research showed that Bangetayu PIIC had the highest unhealthy excreta disposal and no
Waste Water Disposal Facility (WWDEF) of 70% respectively. While, Ngesrep PHC had a high level
of diarrea and upper respiratory infection. Statistically analysis using SEM indicated that EH had
affected EBD significantly with estimate parameter and T value of 0.360 and 2.530 respectively.
Conclusion: The WWDF and solid waste disposal were good indicator of EH to predict EBD
mcidence (diarrea)
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Introduction

Healthy Indonesia 2010 has long been proclaimed as the Indonesia’s Vision of Health
Development. However, Indonesian felt that this vision has not been evenly spread. It is proved by the
large number of Indonesian suffering from diseases, particularly environmental-based diseases such
as: diarrhea, dengue fever, chicken pox, respiratory infections, malaria and so forth.

High morbidity of those diseases thought to be caused by the low quality of environmental
health which shown by the low coverage of health facilities owned by the community, such as clean
water, Waste Water Disposal Facility (WWDF), garbage disposal, and ownership of household
latrines. Lacking basic sanitation facilities makes people can not implement the clean and healthy
behavior. This condition causes people vulnerable to environmental-based infectious diseases.

Nowadays, environmental-based diseases remain a public health problem that can not be
reduced maximally. In some certain dimension of time, those diseases are fluctuating. Some
environmental-based diseases which remain developing in Semarang City are described below
(Dinkes Kota Semarang, 2011):

(1) Dengue Fever




In 2011, the highest Incidence Rate (IR) of Dengue Fever (DHF) per 100,000 was in
Gajahmungkur Villaae for as much as 400.51/100,000 people. The next highest IR were
Tembalang Village. Srondol Kulon, Karangrejo, Sampangan, Lamper Lor., Mijen, Brumbungan,
Jomblang, and Meteseh. Gajamungkur Sub District has 3 Villages with high IR, they are
Gajahmungkur Village, Karangrejo Village and Sampangan Village. Tembalang Village returned
to be the 10 highest IR of DHF in Semarang City in 2011, after becoming the seventh highest IR of
DHEF in 2010.

The IR of DHF in Pegandan Primary Health Care was the highest IR among Primary Health
Care which as much as 169.82/100,000 people. The lowest IR of DHF was m Karang Malang
Primary Health Care (19.40 per 100,000 people).

As much as fifteen or 40.4% of Primary Health Care had higher IR of DHF than Semarang
City’s IR. Twenty three or 62.1% of Primary Health Care have not achieved National IR of DHEF’s
target yet (= 55/100,000 people).

(2) Pulmonary Tuberculosis (TB)

Suspect discovery in 2011 found 15,001 people: it was increasing compared to the discovery
in 2010. The discovery of smear-positive pulmonary TB patients were 989 people (61%), was
increasing 110 cases (8%) compared to the discovery in 2010 (53%). The discovery of TB cases
among children was as much as 356 cases (13%), was decreasing 2% compared to the discovery
among children in 2010 (15%).

The highest percentage of the discovery of new smear-positive pulmonary TB was achieved
by Mangkang Primary Health Care (155%), the target was to find 11 cases, Mangkang Primary
Health Care could find 17 cases of smear-positive pulmonary TB. The lowest percentage was in
Karang Malang Primary Health Care of 0%, the target was to find 8 cases, but they did not find
any cases at all. The problem was that the health officers were not active in implementing
community empowerment in their region.

(3) Diarrhea

The number of patients with diarrhea who visited health care facilities were 48,051 people.
was increasing compared to 2010, It might be due to the increased of public awareness of clean
and healthy behavior, so when people felt of diarrhea, they will go to the primary health care. In
2011, the IR of diarrhea in Semarang City was 32 per 1,000 people. It was increasing compared to
the previous year which was 24 per 1,000 people.

(4) Pneumonia

The number of pneumonia patients < 1 year old in 2011 was increasing 152 cases from
1.448 to 1,600 cases. However, the number of pneumonia patients 1-4 years old and severe
pneumonia < 1 year old in 2011 was decreasing compared to the previous year. The number of
pneumonia patients 1-4 years old was 2,900 patients; severe pneumonia patients <l year old was

15 patients; and severe pneumonia 1-4 years old was 12 patients. The IR of pneumonia and severe
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pneumonia in 2011 was 304 per 10,000 toddlers, it was decreasing compare to 2010. The reduction
of pneumonia’s IR means the number of pneumonia patients and severe pneumonia patients which
found was decreasing.

(5) Leptospirosis

Leptospirosis cases in Semarang City was ncreasing since 2007 until 2009, and then
decreasing in 2010 and 2011, while the mortality rate has increased from 2010 to 2011. This was
likely due to the ignorance of patient’s or the lack of public’s knowledge about Leptospirosis
resulting in delays of the treatments.

Based on the IR or morbidity rate of Leptospirosis in 2011, there were 21 Primaryﬁ[ealth
Care with IR of 0.1-10/100,000 people, they are Poncol Primary Health Care, Miroto,
Bandarharjo, Bulu Lor, Halmahera, Lamper Tengah, Karang Ayu, Manyaran, Ngemplak
Simongan, Candi lama, Pegandan, Genuk, Telogosari Wetan, Telogosari Kulon, Kedung Mundu,
Rowosari, Ngesrep, Padangsari, Srondol, Pudak Payung, and Gunungpati, while 4 Primary Health
Care have IR>10/100,000 people, they are Bangetayu Primary Health Care, Bugangan, Kagok, and
Pandanaran.

The incidence of those diseases allegedly linked to the lack of basic sanitation facilities
owned by each family in the community. Basic sanitation facilities which are closely related to
environmental-based diseases are the provision of clean water, garbage disposal, WWDEF, and
housing conditions.

Based on the description of environmental-based diseases and factors thought to be related
described above, this study aims to determine the environmental health indicators that have a role in
the incidences of enviroxﬁntal-based diseases. The data of this study is a secondary data sourcing

from the annual report of Primary Health Care and the Health Office of Semarang City.

Method

This is an exploratory study with a survey method. The unit of analysis in this study is the area
of Primary Health Care in Semarang City (37 units). Variables analyzed consist of the exogenous
latent variables of environmental health, using the indicators of healthy housing, household latrines,
clean water, WWDF, garbage disposal, and clean and healthy behavior. The endogenous latent
variables are public health. using diseases indicators such as measles/chicken pox. scabies, diarrhea,
respiratory infections, pneumonia, tuberculosis, dengue fever. and leptospirosis. Data was collected
by using documentation study (reports) of Primary Health Care activities in 2012. Data was analyzed
descriptively to describe the environmental health condition and calculate the incidence rate (IR) of
environmental-based diseases. The determinafy of environmental health indicators and
environmental-based diseases was analyzed with Struciural Equation Modeling (SEM) using I'isual

Partial Least Square(1'PLS) Regression version I.40 software.




Results and Discussion
Research Site Description

Semarang City has 373.70 square km area. Administrative area in Semarang City composed of
16 districts and 177 villages. Semarang City has several hospitals (both central and local), and 37
Primary Health Care that provide health services to the community. The total population is 1,544,358
people comprise of 767.884 males and 776,474 females. The environmental health condition in
Semarang City 1s varying based on each area’s characteristics, they are coastal areas (lowland) and
highland. Likewise, the condition of the diseases that occurs are fluctuating both communicable

diseases and non-communicable diseases.

The Description of Environmental Health Factors
There are several environmental health factors discussed in this study, they are:
(1) Healthy Housing.
House is a place to foster family life that has a major influence to its inhabitants. House
can serve as the medium of diseases transmission that can affect the health of those who live in it.
The survey result showed that not all housing condition in Semarang City is healthy houses.
Some Primary Health Care areas still have unhealthy houses. The highest percentage of
unhealthy houses was around 20%. Only a small proportion of Primary Health Care areas have
low percentage of unhealthy housing (under 5%). Gayamsari Primary Health Care area has the

highest percentage of unhealthy housing in Semarang City (>20%).

(2) Household Latrine.

Household latrine is one of vital sanitation facilities for family life. The function of
household latrine is as human garbage disposal place that they will not pollute the environment,
which in turn can lead to public health problems. Therefore, the coverage of families who have
household latrine facility is a crucial healthy environment indicator. However, an area that has a
high percentage of not having household latrine deserves more attention by the stakeholders.

The survey result indicates that a lot of Semarang City’s residents already have household
latrines. The percentage of residents of who do not have household latrine facilities was
relatively low (on average of 10%). However, there was one Primary Health Care area which has
the highest percentage of residents of who do not have household latrine facilities (almost 70%),
it is Bangetayu Primary Health Care. This condition needs attention. This area is suburbia and as
the city border with Demak District. Its social characteristics are like rural areas. The existence of
close river give the opportunity to local people to defecating into the river and cause them (low
economy) to have not been able to make a healthy household latrine for their families.

(3) Waste Water Disposal Facility (WWDE).




Waste Water Disposal Facility (WWDF) is important to prevent contamination of the
environment (especially groundwater for the population), moreover the groundwater 1s used to
fulfill daily need of clean water. The residents” contaminated wells can cause health problems
for people who are using them.

The result of this survey shows that in general, the percentage of residents who do not
have WWDF was relatively few. However, there were four Primary Health Care areas which
have high percentage of residents who do not have WWDF, they are Bangetayu Primary Health
Care, Srondol, Mijen, and Gunung Pati. There is one thing that ought to be concerned that
Bangetayu Primary Health Care is one of Primary Health Care area which has the highest
proportion of residents who do not have WWDF and household latrines. This condition should be
assumed as the risk factors of gastroenteritis disease incidence and other infectious diseases.
Besides, this housing condition can lead to the breeding of diseases vectors such as flies,
cockroaches, and rats that act as mechanical vectors of some communicable diseases.

(4) Garbage Disposal.

Garbage disposal is one of family sanitation facilities which serve to prevent diseases risks
to the occupants, because garbage has impact both vertically and horizontally. Vertically,
garbage will cause odors that interfere the human comfort and cause interference of aesthetics
(bad view). In addition, it can contaminate the residents’ clean water. Horizontally, garbage
provide the opportunity for vectors to breed such as flies and rats that can cause public health
problems.

The survey results indicate that there are six Primary Health Care area which the
percentage of residents do not have garbage disposal are more than 20%. Those Primary Health
Care are Gunung Pati, Srondol, Karang Doro, Halmahera, Tlogosari Wetan, and Mijen.

The area of Gunung Pati Primary Health Care has high proportion of residents do not have
special landfills, because this is a rural area and highland. There are a lot of vacant lands around
the houses, so residents can easily dispose their garbage without the urge of having special
landfills. Garbage disposal by making soil pit can be a composting place that can be used to
fertilize the crops. This condition is also common to other regions with relatively large vacant
land.

(5). Larvae Numbers.

The survey results indicate that there were a lot of Primary Health Care areas that have
more than 5% of larvae numbers (House Index=HI). Primary Health Care areas which have
relatively high number of larvae are Ngemplak Simongan Primary Health Care, Karang Malang,
Candi Lama, Manyaran, and Ngesrep. There were few Primary Health Care with larvae number

(HI) of less than 5%. It indicates that most of Primary Health Care areas in Semarang City have
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great potential in the dissemination of DHF. This should be a concern of all parties. The dengue
fever (DHF) is an acute communicable disease with a high mortality rate. Therefore, it needs
more attention from the decision makers (especially Health Office as well as the technical
implementation unit) and the optimal community participation to reduce the number of these

larvae. The low number of larvae can reduce the speed of DHF deployment to other residents.

The Description of Clean and Healthy Behavior

The clean and healthy behavior is a macro indicator of community participation in improving
their health. In addition, this indicator 1s good enough to look through the community participation n
health area, in particular the promotion and prevention efforts. The survey results of clean and healthy

behavior indicators obtained a description as shown below:

The Percentage of Residents with Not Clean and Unhealthy Behavior
Based on Primary Health Care Area in Semarang City 2012
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= 50k 2E0cg.-= 3K E=CSE 4% s D fpE Wz oo iz o g ok
e=08 545 & S E 2§ 2 s ==252352 805888k Eeg =
§ES 2935835035 MI BTS2 232528228282
= == s 5 o - & =1 5 T = = s 8 38 R |
EECEEgasS PEcEcsEs 25wy = R EEZE83F D5
g 2§ 2 835 - ?s 5 as =l = £
§5E2Ps2;E82E528 ¢ scgpe=3"2:3% SEeE2s§;
= ES2EEEETEZE &g 2 2 2 § g = S g8 3 £ E
= 2 ag = 9 A = W a8 = =
g = O z £
= & o=y~ 3 1
=
3
o0

Figure 1. The Percentage (%) of residents with not clean and unhealthy behavior based
on primary health care area in Semarang City 2012

Figure 1 shows that there are many people who do not implement clean and healthy behavior
with the proportion of more than 10%. Tlogosari Wetan Primary Health Care was one of the highest
area whose the residents do not have clean and healthy behavior (more than 30%). This should be a
concern for improvement in the future. Eventhough clean and healthy behavior 1s a macro indicator,
but it can be used to see the level of community participation in health development.

Clean and healthy behavior can also be used to see the level of public awareness of the
importance of maintaining and improving their health to become their daily necessities. If' the
community is aware that health is a major need in life, then surely they will gain happiness in social

life.




The Description of Environmental-Based Diseases

The level of community health status could be seen based on several indicators. The easiest
indicator 1s by looking at diseases incidence in the community. The persistently high incidence of
diseases (especially communicable diseases) is a marker for the low health status of public health in a
region.

This study will find diseases incidence which linked to environmental condition
(environmental-based diseases). There arg.eight diseases which explained in this study and analyzed
by each environmental health condition in the area of Primary Health Care in Semarang City. The
eight environmental-based diseases are: chicken pox, scabies, diarrhea, respiratory infections,
pneumonia, pulmonary tuberculosis, DHF, and leptospirosis.

The survey result shows that only some of Primary Health Care areas have all eight
environmental-based diseases. Three types of diseases that exist throughout the entire area of Primary
Health Care are diarrhea, respiratory infections, and pneumonia. Therefore, those three diseases are
endemic diseases in Semarang City.

Five other diseases which not endemic in the entire area of Semarang City’s Primary Health
Care are chicken pox, scabies, tuberculosis, DHF, and leptospirosis. Although those five diseases are
not endemic in each Primary Health Care areas, but they remains a priority to be controlled for several
reasons, such as: infecting vulnerable groups (infants and toddlers), spreading quickly, have a high
mortality rate, involving vectors thus it requires a comprehensive effort to control.

Dengue Fever (DHF), for example, is a disease that often leads to Extraordinary Events due to
the rapid spread and pose a high sk of death. In addition, DHF involves mosquito as vectors thus it
requires various approaches to mitigate them. Likewise. leptospirosis, is a relatively new phenomenon
developed in the community, the deployment of this disease is thought to be caused by poor condition
of the environmental health as the ideal medium for the transmission. Rat suspected of having a major
role in the spread of this disease. As we all know, rats really like places that are relatively dirty and

close to human life. The disease condition is shown in table 1.
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The Determination of Environmental Health and Public Health Indicators
1) Initial Stage Analysis
The initial stage of SEM analysis was done to see which indicators that good enough to construct
exogenous and endogenous variables. In this study, the exogenous variables are environmental health and
clean and healthy behavior. The endogenous variable is public health. In the initial stage of analysis,
indicators which analyzed by the variables are exogenous variable 1 (environmental health), using
indicators of healthy housing, household latrines , WWDF, garbage disposal, number of larvae :
exogenous variable 2 using the indicators of clean and healthy behavior; and endogenous variable is
health status using indicators of chicken pox, scabies, diarrhea, respiratory infections, pneumonia,
tuberculosis, DHF, -1- leptospirosis.
The result of structural equation modeling (SEM) analysis with visual partial least square (VPLS)
resulted in the following table:
Table 2. The Result of Initial Stage of SEM Analysis

No. Variables Indicators Loading Value (validity)
1. Environmental Health Healthy Housing 0.5457
Night Patrolling 0.4080
WWDF 0.7986
Garbage Disposal 0.7040
Larvae 0.0099
2. Clean and IHealthy Non-Clean and 1.0000
Behavior Healthy Behavior
3. Public Health Chicken Pox 0.1416
Scabies 0.5111
Diarrhea 0.8447
Respiratory Infections 0.4902
Pneumonia 0.2469
Tuberculosis 0.2663
DHF 0.4970
Leptospirosis 0.5182
4. Environmental Health | Estimate = 0.567
—>Public Health T-value =2.464 R-square = 0.334
Behavior = Public | Estimate =0.068
Health T-value =0.314

Based on the result of SEM analysis of the measurement model (outer model), it can be seen that
the good indicator from environmental health indicator is WWDF and Garbage Disposal with validity
value (loading factor) more than 0.7. The clean and healthy behavior as the sole indicator of behavior has
loading value of 1.0. in public health variable, indicators that have a useful loading value are Scabies,
Diarrhea, Respiratory Infections, and leptospirosis with loading factor values >0.4. This value is still
usefull for multivariat analysis (Latan H, 2012).

The result of structural model analysis shows that the estimate value of the relationship between
environmental health variable with public health was at 0.567. 'ae value of the significance test obtained
the T value for 2.464 (Ghozali I, 2011). This result shows that T value is bigger than 1.96, which means

there 1s significant influence of environmental health variable to public health. Thus, it can be interpreted
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that the greater the percentage of people who do not have WWDF and Garbage Disposal, the higher the
incidence of environmental-based diseases (scabies, diarrhea, respiratory infections, DHF, and
leptospirosis)

The structural model analysis of the relationship between the behavior with the public health
obtaiﬁd estimate value of 0.068. After this value was tested the significance, obtained T value for 0.314.
This value is smaller than 1.96, which means that there is no positive effect of behavior variable to public
health. Based on this SEM analysis, obtained the R-Square value for 0.334. This means that the
environmental-based diseases (5 diseases) could be explained by the environmental health yariable (with
WWDF and garbage disposal indicators) as much as 33.4%. While the rest (66.6%) was influenced by

other variables which were not examined in this study.

2) Final Stage Analysis
The final stage analysis was done without using the environmental health indicator which has
loading galue <0.7 and public health indicator with loading value of <0.5. The result of final SEM
analysis as shown in the following table:
Table 3. The Result of Final SEM Analysis

No. Variables Indicators Loading Values (validity)
1. Environmental Health (EH) WWDF 0.8236
Garbage Disposal | 0.9408
(GD)
2. Public Health (PH) Diarrhea (D) 1.0000
3. Environmental Health —>Public | Estimate =0.360
Health T-value =2.530
R-square =0.129

A schematic model of the relationship between environmental health (EH) and public health (PH)
is described as follows:

WWDF 0.8236

(2.530)
RSq =10,129

Figure 2. Final Model of the Relationship between Environmental Health with Public
Health

Based on the analysis result as shown in the above figure, it appears that the WWDF and Garbage
Disposal indicators are still a valid indicators in constructing environmental health indicators (loading factor
value >0.7). Likewise, diarrhea is a good indicator from public heath variable (loading factor value >0.7).
Those related factors is very important as the basic in integrated controling for diseases transmission in the
frame of “Simpul theory”, especially diarrhea (Achmadi UF, 2008). Diarrhea is communicable disease which
can be prevented by water supply, WWDEF, garbage disposal, and also fly control (Mukono J, 2000; Surudji
D, 2010).
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The analysis result of the relationship between environmental health variable with public health
varia&> obtained an estimate value of 0.36. After it was having the significance test, the T value was 2.530.
This T-value is larger than 1.96. which means that there is a positive influence of environmental health
toward public health. The R-Square value from this analysis was 0.129, which means that the high incidence
of diarrhea could be explained that as much as 12.9% was caused by the high percentage of residents who do
not have WWDF and Garbage Disposal. The rest (87.1%) was caused by other factors which are not
examined in this study. WWDF and Garbage Disposal is a part or hygiene and sanitation which are the major

causes for diarrheal diseases (Elimelech M, 2006)

Conclusion

The result of this study concluded that the valid indicators in constructing latent variables of
environmental health are WWDF and Garbage Disposal. Meanﬁlile, the latent variable of public health, the
best indicator is Diarrhea. The result of structural analysis shows that there is a positive influence of
environmental health variable (using WWDF and Garbage Disposal as indicators) with public health (using

diarrhea as indicator).

Recommendation

To suppress the incidence of environmental-based diseases (especially diarrhea) in Semarang City
need environmental health improvement efforts. The improvements of environmental health implemented by
emphasis in improving public access to safety Waste Water Disposal Facility (WWDF) and Garbage
Disposal thus people would not pollute the environment, which in turn could affect to the decline of the

incidence of Diarrhea in the community.
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