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Abstract
Introduction: Hospitals are institutions that produce liquid waste that may pollute 
the environment and have a dangerous impact on health. Hospital waste has the 
potential to contain hazardous chemicals, pharmaceutical waste, radioactivity and 
microbiological pathogens in liquid waste that can pollute the environment and 
disrupt the balance of the ecosystem. This study aims to determine the effectiveness 
of the Wastewater Treatment Plant (WWTP) and the quality of the liquid waste at 
the Dr. Soetomo General Hospital. Methods: This research was a quantitative 
descriptive study using secondary data from laboratory analysis of wastewater 
inlet and outlet of The Central Wastewater Treatment Plant (WWTP) of Dr. 
Soetomo General Hospital for the January-December 2020 period. Effectiveness 
was obtained by calculating the difference between the inlet and outlet values   
of each parameter divided by the inlet value multiplied by 100%. Results and 
Discussion: WWTP in Dr. Soetomo General Hospital Surabaya used a central 
WWTP which had 3 (three) units, namely WWTP Sequence Batch Reactor (SBR), 
WWTP Membrane Biostrain Reactor (MBR) and WWTP Aerobic Biofilter which 
aims to improve the quality of liquid waste. Based on the results of the research 
analysis, it has been found that hospital wastewater treatment using a central 
WWTP system is effective for reducing the levels of parameters, namely Total 
Suspended Solid (TSS) by 60.55%, Biological Oxygen Demand (BOD) by 72.52%, 
Chemical Oxygen Demand (COD) by 54.02%, Ammoniacal Nitrogen (NH3N) 
by 90.91%, Phospate (PO4) by 71.43%, bacteria group E. Coli by 99.93%. The 
temperature and Potential of Hydrogen (pH) parameters recorded at the outlet are 
in accordance with the established quality standards. Conclusion: The three WWTP 
units used in Dr. Soetomo General Hospital are able to treat liquid waste effectively. 
Liquid waste at each outlet parameter is in accordance with East Java Governor 
Regulation No. 72 of 2013 concerning quality standards for health facilities waste 
water, so that the effects of contamination on the environment can be minimized.

ORIGINAL RESEARCH Open Access

*) zida.husnina@fkm.unair.ac.id

INTRODUCTION

Hospitals as the health service provider are 
comprehensive, curative and preventive. They also 
function as the place for health check-up, therapy, 
treatment as well as recovery for the people (1). In carrying 
out such services, hospitals may potentially become the 
place of disease transmission and also the place where 
environmental contamination and health disorder may 
occur (2). The healthcare facilities generate radioactive, 
pathological, infectious, cytotoxic, pharmaceutical waste 
as well as sharps waste that could potentially cause 
adverse effects on the environment (3). 

All activities conducted in the hospital generate 
waste, including liquid waste that require optimum 
management at WWTP which serves to turn such 

liquid waste into something not harmful to the living 
organisms (4). The liquid waste management is one of 
the environmental remedial efforts in order to protect the 
people from the danger of environmental pollution (5) 
due to the liquid waste that contains several hazardous 
substances and that could pollute the environment 
(6) as well as could potentially deteriorate quality of 
environment when immediately disclosed without any 
processing would result in serious potential environment 
disruptions (7). 

The liquid waste management deriving from 
the health care facilities are crucial components in the 
Sanitation Safety Procedure where it is guaranteed the 
quality of the liquid waste would no longer be dangerous 
for the public health. Where the contents of the liquid 
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Abstract
Introduction: Indonesia is ranked the 4th most populous country in the world. 
Since Covid19 is highly transmissible from human to human, Indonesia might 
suffer a long period of the Covid19 pandemic than other less-populous countries. 
This study aimed to find the correlations of tropical climate, population density 
and confounding factors with Covid19 progression in Indonesia from March to 
August 2020. Methods: The climatological data, population density, laboratory 
testing, and the confirmed Covid19 cases were statistically analyzed. The 
correlations between each data were performed with Pearson’s Correlation 
Coefficient using a Statistical Package for the Social Sciences. The values of 
statistical significance were considered at 95% and 99% confidence intervals. 
Results and Discussion: Indonesia recorded more than 1,315 confirmed Covid19 
cases in almost all provinces (30 out of 34) during the dry season (March to 
August 2020). During the early pandemic, DKI Jakarta and East Java have 
been the epicenters of the pandemic in Indonesia. Humidity and precipitation 
have a weak negative correlation, while the temperatures have a weak positive 
correlation. Population density and laboratory testing have a strong positive and 
significant correlation with the cumulative confirmed Covid19 cases. Conclusion: 
Our study indicates that tropical climate less affects the cumulative Covid19 
case in Indonesia than population density and laboratory testing capacity.
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INTRODUCTION

On March 11th, 2020, the World Health 
Organization (WHO) announced the occurrence of the 
novel coronavirus disease–2019 (Covid19 as a global 
pandemic. As of November 4th, 2020, the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has 
spread to 219 countries and affected over 46,840,783 
individuals globally with 1,204,028 recorded deaths (1). 
The range of Covid19 transmission is much broader 
than the SARS-CoV infection that caused the epidemic 
of SARS in 2003. When SARS-CoV-2 was at its peak in 
China from December 2019 to February 2020, ASEAN 
countries revealed no occurrences of infection. As of 
December 15, 2021, Indonesia has recorded 4,259,439 
confirmed cases with 143,960 deaths and 4,110,574 
recovered cases (2).

The Covid19 disease is a pathogenic respiratory 
SARS-CoV-2 viral infection. SARS-CoV-2 has some 
genetic resemblance to other coronaviruses found in 
farm or domestic animals. The virus genome sequence 
research also reveals that SARS-CoV-2 is highly 
adapted to human cell surface receptors, allowing it 

to penetrate human cells and infect people quickly. It 
is highly transmissible from human to human, typically 
transmitted via coughing, sneezing, and touching the 
contaminated surfaces (3-4) This ever-present feature is 
observed commonly in respiratory viral diseases, such 
as influenza (5-6) and other human coronaviruses (7).

The Covid19 virus is both a biological and a social 
phenomenon. It spread only when specific social and 
environmental conditions acted on the source of infection, 
the mechanism of transmission, and the population’s 
vulnerability (8). Coronavirus transmission can be 
influenced directly or indirectly by many factors such 
as environmental conditions (humidities, temperatures, 
precipitation, and wind speed), population density, and the 
availability of health facilities (6,9-10). Pathogen survival 
can be influenced by environmental conditions during 
host changes. Changes can occur within brief periods 
(e.g., droplet-transmitted infections can become aerosol 
sources of transmission). Environmental factors influence 
host vulnerability to infection as well as vector population 
dynamics (10). Environmental factors can influence the 
host immune responses and make cells more susceptible 
to infection in terms of host susceptibility (11). 
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Abstract
Introduction: About 11 million workers are welders worldwide, and more than 
110 million workers are exposed to welding-related jobs. As many as 75.6% of 
welding workers in Pontianak, West Kalimantan, Indonesia, suffer from abnormal 
pulmonary function due to exposure to welding fumes. This study analyzed some 
risk factors and their sensitivity of abnormal pulmonary function in welding 
workers. Discussion: This study is a meta-analysis article. Data sources were 
obtained from articles published online on Google Scholar, Science Direct, 
Pubmed, and Springerfrom 2010 to 2020. A total of 15 articles were selected 
for meta-analysis using JASP version 0.9.2 software Results showed pooled 
prevalence ratio (PR) values of long-exposure variables of 1.954 (95% CI = 0.31–
1.03), smoking habits of 2.159 (95% CI = 0.33–1.22), USE of PPE 1.491 (95% 
CI = -0.50–1.30) and exposure to welding fumes 2.271 (95% CI = 0.52–1.12) in 
welding workers with abnormal pulmonary function. Conclusion: Exposure to 
welding fumes and smoking habits are the highest risk factors causing abnormal 
pulmonary function in welding workers.  For workers, it is expected to reduce or 
stop smoking and always use PPE at work. For industry, control efforts are required 
by rotating work, conducting periodic worker medical examinations, providing 
exhaust with blowers in the workspace, and reinforcing the use of PPE at work.
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INTRODUCTION

Welding is a critical process in industrial 
technology. Welding techniques mostly involve splicing 
of various metals. Welding is the process of splicing 
two metals, whether similar or not in types and added 
materials, by using heat energy to the point of metal 
recrystallization to dilute some of the parent metal (1-2). 
It is estimated that about 11 million workers worldwide 
are welders, and more than 110 million workers are 
exposed to welding fumes (3).  Welding fumes are 
produced when a metal is heated to above its melting 
point, and it evaporates, and condenses into fumes. 
Metal particles are less than one μm that have solidified 

from the gaseous state (3-4). The toxicity of welding 
fumes depends on particle size, distribution, morphology, 
chemical composition, concentration, length of exposure, 
welder concision, number of operating welders, welding 
length, and thickness of the material spliced which 
determines the number of fumes produced (5-6). 
Moreover, judges from the risk score calculated based 
on hazard rate (HR) and exposure rate (ER), the most 
dangerous component of welding fumes is chromium (7). 
Chromium (VI) or hexavalent chromium is one of the toxic 
heavy metals widely used in various industries, including 
chrome coating (8). Chromium (VI) changes during the 
welding process are caused by the oxidation of Metals 
Cr, and Chromium (III) by ozone or certain alkaline oxides 
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Abstract
Introduction: Worker behavior of handwashing with soap in the informal sector 
has rarely not been studied in Indonesia. This study was conducted to determine 
factors related to the quality of handwashing performed by workers in the formal 
and informal sectors in Indonesia. Methods: The research used secondary data 
from Indonesia Basic Health Research. The research design was cross-sectional, 
and a total sample included was 421,404 workers at the productive age of 15-64 
years across 34 provinces in Indonesia. The data collected included age, gender, 
marital status, education, place of residence, occupation, and handwashing 
practice. The determinants were identified using binary logistic regression. 
Results and Discussion: Results showed that 1.9% of workers did not wash their 
hands, and 35.0% only washed their hands with water; most of them worked in the 
informal sector (77.5%). Regarding the characteristics of workers, age (OR=1.17; 
95% CI: 1.14–1.21), gender (OR=1.23; 95% CI: 0.93–0.99), education (OR=2.07; 
95% CI: 2.01–2.14), and formal workplace (OR=1.43; 95% CI: 1.40-1.46) were 
mostly related to the quality of handwashing. Conclusion: The government is 
expected to formulate a structured policy in educating the workers, especially 
for male, young (15-24 years), low educated, and informal workers, about good 
handwashing. This study recommends that the government should use the current 
research findings to target proper population for the policy implementation.
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INTRODUCTION

Informal workforce gives irregular income from 
unregistered entities. According to the Statistics Indonesia 
in 2019, the informal workforce consists of entrepreneurs 
assisted by temporary workers and families, farm/
agricultural workers, non-agricultural workers, and 
unpaid family labor. According to the Statistics Indonesia 
in 2019, 74.08 million people (7.27%) work in the informal 
sector in 2019 (1). Occupational Health Efforts (OHE) 
are used to develop occupational health in the informal 
sector in Indonesia. The implementation of OHE includes 
promotive, preventive, curative, and rehabilitative 
services. OHE is a type of community empowerment  to 
protect informal workers from adverse impacts and free 
them from work-related health problems (2).

Protection from the risk of disease transmission 
through infected palms is by handwashing with soap 
in running water. According to the World Health 
Organization (WHO), three billion people or 40% of the 
world’s population do not have handwashing stations 
with soap and water (3). Three-quarters of those who 
lack access to water and soap live in the world’s poorest 
countries. According to scientific evidence and recent 
experience, efforts to improve hand hygiene globally can 

prevent approximately 165,000 deaths from diarrheal 
diseases each year (4). Improving hand hygiene 
strategies can reduce healthcare-associated infections 
and antimicrobial resistance (5-6). 

Access to hand hygiene in public and home 
facilities is critical to protecting workers’ health and reducing 
the risk of future outbreaks. The benefits of handwashing 
with soap (HWWS) for personal and community health 
are reducing 23-40% of people with diarrhea, 16-21% of 
people with respiratory diseases such as colds, and 58% 
of diarrhea cases in people with weak immunity (7). One 
of the efforts to improve hand hygiene is to facilitate basic 
access to handwashing facilities equipped with soap and 
water, both at home and in public facilities. According 
to BPS data, the population with handwashing facilities 
with soap in five years has increased quite well. The best 
increase in handwashing facilities occurred in the first 
three years of 2016, 2017, and 2018 at 66.28%, 68.16%, 
and 78.87%, respectively. Meanwhile, the growth of 
handwashing facilities decreased in 2019 to 76.07% and 
increased again in 2020 to 78.3% (8).

Even though some informal workers and their 
families live in urban areas, they will still be at risk of 
contracting the virus. The surroundings are too crowded 
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