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ABSTRACT. Keeping the state of health and fighting disease are part of the oldest concerns of man and
therefore in ancient times and until a few decades ago, almost all scientific medical achievements were used
exclusively for healing the sick, the consecrated term which defined the character of this type of medicine
being the "curative medicine,,. Since then medicine has advanced and started to focus on the preventive
aspect of health activities, the priorities of health activities becoming today prophylactic.
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INTRODUCTION

Keeping a state of health and fighting disease Also this paper brings together studies on
were and are part of the oldest concerns of man and we occupational health concerns in the field by applying
can note that even from ancient times until a few GIS. An thural example of spatial geographical
decades ago almost all scientific medical achievements applications is using epidemiological methods for
were used exclusively for healing the sick, the term determining certain diseases, namely occupational
dedicated to defining the character of this type of disease or work-related diseases. We consider it
medicine is the term "curative medicine ,,. Since necessary to strengthen SIG at european levels of
medicine has advanced and started to focus on the health standards in relation to the environmental,
preventive aspect of medical activities the main occupational and behavioral risk factors and a to
objectives of today's focus tend to be based on generate a harmonization of the health monitoring
preventive medical activities. system.

Knowing population and the community’s state AIM
of health starts from defining individual health and is Applying a GIS to present occupational health
important because: data and indicators in the county of Arad and a

¢ Allows way to establish the priority issues and presentation of experience gained from the increased
health needs, use of GIS in management of occupational medicine in

elead to developing interventions for Romania.
individuals, the community, and the factors that Objectives:
influence health, * Acquiring of skills to develop a GIS project
e“must be an important indicator in the for occupational medicine using programs like
planning and allocation of resources both territorial and AreGIS and SIGEP;
between various types of health services” * Analysis of occupational health information

"Health is a priority for further development, system at county level;
not an appendage of the advance of Societyl" » Establish a set of data and indicators to be

This paper addresses several theoretical and included in the GIS;
practical aspects in developing methods and algorithms * Create GIS for Arad county;
for automatic and semi-automatic data collection. To * Presentating the results;
solve these problems, research has been focused in the * Extrapolation of gained experience through
following areas: the creation of a occupational medicine program, a

J'deve]oping methods and a|gorithms for training curriculum thrOUgh continuum medical
automatic vectorization™: education of occupational medicine professionals and

-"developing methods for testing the accuracy creating proposals for legislative changes.

of geographical databases."
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Occupational medicine history take a long road
from man in the cave to one voyaging through space
"as a noble and thrilling adventure in the history of
human civilization and culture". "Prehistoric man used
flint as a tool, so it can be assumed that he suffered
from silicosis." Research conducted on two prehistoric
bodies suggested the possibility of pneumoconiosis.

Approximately 2500 years BC, on papyrus, we
find recorded existence of lumbago affecting the
workers who work in a pyramid.

Hippocrates noted, in 450 BC, that asthma is
more common in certain occupations in metallurgy.

The famous treaty on occupational diseases ,,
,,De Morbis Artificum Diatriba", (which then improved
with  Fourcroy’s experiences 1777, almost two
centuries) served as a reference for many illnesses and
was introduced as a subject in medical schools .

Writings on occupational diseases were also
found among the Romans and Ancient Greece. We can
say that through all time occupational medicine has
always held an important place in the concerns of
scientists, doctors and researchers.

First occupational physicians appear at the
beginning of the industrial era, the late nineteenth and
early twentieth century, and in France the onset of
occupational medicine is related to forensics served by
toxicologists who played the role of tribunal experts at
the time, while in other European countries,
occupational doctors were experts in hygiene.

The activity of health related focus in labor and
actually promoting human health at work, aims, in the
general sense at an understanding and elimination of all
these negative phenomena generated by work,
disruptions of extended production of labor capacity,
reducition of the volume of overall social work
available and thus its results.

"Occupational medicine is a medical discipline
that studies the physiological and pathological
relationship of the human body and work, in order to
recommend measures to enable the undertaking of
professional activities under physiological and hygienic
conditions maintaining work ability at a high level and
to prevent occupational diseases and work-related
diseases. "

In this context, we consider that the application
of Geographic Information Systems in the field of
occupational medicine allows, at European standards,
a more advanced understanding of the relationship
between risk factors and also harmonizing
occupational health monitoring system.

"Occupational Medicine has close links with
almost all clinical specialties and technical disciplines
(physics, chemistry, engineering) of which an
important place is occupied by" health and safety ".

Health and Safety is a constituent part of the
creation, organization and development of production
processes and is called upon to prevent, through
measures and specific means, malfunctions in the
production system, which may have consequences on
the human factor, so that it runs under maximum
security and efficiency.
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The foundations for labor protection comprises
a multidisciplinary based system, founded on laws,
technical socio-economic, organizational, measures and
means, hygienic and occupational health, preservation
of health and safety and the preservation of the
working capacity of man (Law 319/2006 on safety and
health at work).

In  occupational health, aside for social
requirements which lead / influence the evolution of
specialization, some basic elements that define it are of
course related to working conditions, risk factors,
occupational diseases and work-related disease.
Especially, regarding the latter point, it is necessary to
have consistent data, scientifically verified by others
that underlie our actions.

Working conditions, existence of occupational
hazards such as: physical, chemical, biological,
organizational (working time, labor relations) are likely
to cause detriment to health.

Professional pathology includes occupational
diseases but also work-related diseases.

DEFINING GIS AND SPATIAL DATA
CHARACTERIZATION

"Geographic Information Systems, GIS for
short, are seen as a special case of general systems. The
information is derived from data interpretation are
symbolic representations of characteristics."

"A geographic information system is a set of
subsystems intended for the collection, processing,
integration, storage, retrieval, presentation and
provision of data and geographic information".

As subsystems we may consider:

- equipment (computers have the main role);

- programs;

- knowledge and databases;

- methods and projection staff;

- execution and operation.

Characteristics of  geographic
systems (GIS)

- data processing taking into account its spatial
detection, in a land size through it’s coordinates;

- singular treatment, of a singular non-redundant
database and it’s graphics, mapping, topology, and
tabular components;

- it includes a collection of active operators on a
spatial database to provide geographically objective
information. A GIS model is a multitude of data that
must represent and interconnect both graphical data
(maps) and tabular data (attributes);

- they are used to mimic real situations and
events.

The Geographic Information System (GIS) is the
only integrated system for collecting, storing and
processing information about natural geographic and
anthropogenic objects in their interactions with data
from other basic information systems, which consist of
departmental and territorial unified GIS of national and
regional importance, integrated under a single system
of identification and coding of items of territorial
representation in Romania.
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Classification of GIS software from a public
health perspective in regard of the cost of these
applications and their spread:

A. Comercial Products:

1. Arc GIS: produced by ESRI (Environmental
System Research Institute, Inc.) in Redlands,
California, USA, is a comprehensive use, management
and analysis of geographic information that integrates
several softwares for building and managing a
geographical system completely.

2. Map Info Professional is support for making,
managing and analyzing spatial data.

3. Map Maker Pro: Developed by Map Maker
Ltd. in the UK, is a more effective instrument for
drawing maps as opposed to spatial data analysis.

B. Free products (freeware):

1. Epi Map: It is made available for free to
anyone by the Center for Disease Control in Atlanta
(USA). The spatial data analysis component of the Epi
Info product is compatible on spatial data format with
Arc Info.

2. SIG Epi: This product is available on the
website of the Pan American Health Organization. It is
characterized by the use of shapefiles as basic
geographic data files and detailed instructions for
handling the existence of the product in English.

3. The Helth Mapper: It is intended for use by
health managers at national and regional level. The
product is approved by WHO and creates maps
necessary for public health.

Creating GIS data and occupational health
indicators in the county of Arad is the main objective.

The paper identified issues within the county
information system that can be included in a GIS.

Population on July 1%;

e Area;

e Population density;

e Economic  entities  situation  (Statistical
Yearbook);

e Data on new cases of occupational diseases (
2001-2011);

o New cases of chronic illness, possibly related
to occupation (2001-2011), the overall incidence;

o Family doctors;

e Occupational physicians;

e The distribution of risk factors and illnesses
by towns and villages ( 2001-2011);

e Fields of activity places:
agriculture, trade, mining.

economy,

WORLDWIDE, EUROPEAN AND
NATIONAL GEOGRAPHIC INFORMATION
SYSTEMS

The National Geographic Information System is
intended to reflect the information in the form of a
spatial model of the region, making it possible to
model the situation and spatial analysis to obtain basic
objectiv information about the specific potential natural
resources of the country for better quality and efficient
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administrative decision making in the interest of the
development of society.

Geography tools can provide answers to public
health issues related to the prevention and control of
transmissible ~ and  non-transmissible  diseases,
prevention and control of occupational and work-
related diseases.

Results for the implementation of SIG for the
benefit of national public health has led to the creation
of administrative units level data maps: municipalities,
towns and villages, containing the following themes:

- population density;

- infant mortality;

- marriage and divorce;

- the number of housing settlements;

- coverage of primary care (family medicine);

- identify areas where there is no primary health
care services.

Application of GIS data in public health and
health service access in a friendly way of working and
viewing activity results in a format understandable for
the general public.

Sharing the obtained maps, including via the
Internet, allows empowers the beneficiaries of public
health service and facilitates decision making based on
existing territorial distribution and pathology.

Encompassing the geographical information
system in within the health legislation in Romania
provides opportunities to improve public health as
related to the implementation of the National Strategy
for Public Health Law no. 95/2006, with subsequent
amendments and legislation National Health Programs.

The actual implementation of GIS in public
health in Romania also requires issuing legislation
(Minister of Health decree), staff training on the use of
geographic information systems, and the existance of
an organizational structure (national or regional) to
establish procedures and standards in the field, and to
corroborate the data collected at the county level.

The general objectives of the Geographic
Information System of Health aim to:

a. Expanding the coverage of the vaccine and to
ensure that vaccination is thus one of the most effective
means to prevent primary diseases;

b. Develop and introduce standards in the field
of early detection through screening of chronic diseases
with a major impact on public health;

c. Fostering the preventive component so as to
be incorporated into individual clinical practice,
especially ambulatory;

d. Consolidation of a system to European
standards of health in relation to environmental and
behavioral risk factors, harmonizing health monitoring
system.

SPECIFIC ASPECTS
OCCUPATIONAL DISEASES IN ROMANIA

"Occupational diseases are diseases that occur
as a result of the exercise of a trade or profession,
caused by harmful job specific factors of physical,
chemical, biological or psychosocial nature, and
overstress of different components and systems of the
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body in the process of work, regradless of the type of
employment contract existing between the employer
and the employee ".

Analyzing the specific aspects of occupational
diseases in Romania, socio-economically, in 2009, as
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shown in the Statistical Yearbook of Romania and the
National Institute of Public Health records, there is a
peak incidence in the mining industry, followed by
manufacturing and production and the supply of
electricity and thermoenergy.
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Fig. 1 The evolution of new cases of occupational diseases in Romania, declared over the period 1989-2010
Source: National Institute of Public Health Bucharest, Department of occupational health and working
environment, www.insp.gov.ro/

It seems that the highest value of new cases of
occupational diseases reported in Romania, were
recorded between: 1981-1983, 1995-1997 and 2001-
2002, more than 2000 cases.

The number of occupational doctors in Romania
has increased in the period between 2004-2010, it has
been increasing gradually, in 2010 the number of these
specialists has doubled since 2004.

We also note that the most common
occupational diseases in 2010, refer to illnesses related
to overexhaustion (especially  musculoskeletal),
silicosis, hearing loss and deafness. In 2000, most
occupational diseases recorded were: silicosis,
occupational diseases caused by noise and poisoning
(especially lead poisoning). Asthma, infectious and
parasitic diseases, in that specific timeframe showed
oscillating values.

Analysis of numerical distribution of cases on
production branches shows that in Romania, in 2010,
most cases of disease were reported in manufacturing
industry of motor vehicles, trailers and semitrailers
(204 cases - 19.15% of all illness declared), in
manufacture of machinery and equipment (181 cases -
17.00%) and metallurgy (71 cases - 6.67%).

Occupational diseases caused by
musculoskeletal overuse were at a level as high as in
2009, first place in the morbidity structure, in line with
global trends. Silicosis shows a slight increase (in the
total number of cases) and is ranked second in the
morbidity structure. A fall in cases of professional
hearing loss and deafness are ranked third, while an
increase in professional chronic bronchitis made the
illness rank fourth. Source: Counties illnesses situation
reported in 2010.
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In 2010, occupational diseases caused by
silicogenic powders were ranked second in terms of
number of illness cases: 28.54% (304 cases of silicosis,
out of 1065), a high level taking into account disease
severity.

Occupational poisoning ranked seventh in the
structure causes new cases of disease with decreasing
trend over the past four years in the total number of
new cases reported. In 2010 there were reported 16
new cases of occupational poisoning, representing a
rate of 1.50% of all occupational diseases in Romania.

The total number of cases of occupational
bronchial asthma disease within 2010 showed a
decrease compared to previous years.

The study of occupational diseases in Romania
highlights a number of general and also specific
aspects, namely:

- Fair recognition of occupational risks and
supervision at work is the basic work of occupational
health physicians, imposing access to occupational
health services for all workers in Romania, regardless
of work for a realistic assesment and containment of
these problems.

- The occupational physician is the employer
specialist concerning issues related to Health Risk
Management, a member of the committee on health
and safety at work, having a duty to report and
communicate occupational risks to aid decision making
by those responsible, and ensure early medical
technical and organizational preventive measures..

THE WORKING HYPOTHESIS, STUDY
MATERIALS, WORKING METHODOLOGY


http://www.insp.gov.ro/

The starting point was the premise that specific
GIS operations on spatial data make these systems not
only effective tools for visualizing multiple data as
maps but also tools for analyzing information regarding
areas.

The study material covers aspects in the
information system of Arad county that can be
included in a geographic information system, as
follows:

I. Demographic data

a. Resident population by towns and villages as

of 1st of July

b. Population density

Il. Economic data

a. Economic units according to their branch of

industry

b. Number of workers per economic units,

industries and areas

c. Risk factors per economic units and areas

1. Morbidity data
a. professional morbidity
b.  Occupational morbidity
morbidity ~ of  diseases  possibly
profession related
c. Incidence of chronic diseases
IV. Medical specialty.
a. Family physicians

The implementation of a  geographic
information system for the submission of data and
occupational health indicators in the county of Arad.

The objectives set in the projection using GIS
are the following:

o Acquiring skills to develop a project using
GIS in the field of occupational health;

o Analysis of occupational health information
system at county level;
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¢ Establising a set of data and indicators for
inclusion in geographic information system (indicators
of incidence, frequency indicators);

e Creation of a project using Geographic
Information System for Arad county;

o A presentation of all the results.

DATABASE ORGANIZING

Geographic data:

The map of administrative-territorial units, Arad
county, was carried out at a scale of 1: 100,000 using
cartographic scanning, georeferencing, the digitization
of the maps being made available by the Faculty of
Geography at the Babes-Bolyai University in Cluj
Napoca (prof .Dr. lonel Haidu, Univ. Dr. lonut
Augustin Craciun)

Descriptive data:

The database used in this paper consists of
three tables: Table with general data about the
administrative-territorial units, occupational diseases
table and a table for diseases possibly profession
related.

The first table contains general characteristics
for each of the administrative-territorial units namely:
number of inhabitants, area, population density,
number of family doctors, number of occupational
physicians, number of agricultural units, number of
units in the industry, number of mining units, number
of trade units, this information is provided by the
Department of Statistics (humber of inhabitants, area,
population density), the Public Health Department
Arad (number of occupational physicians), Chamber of
Commerce, Industry and Agriculture Arad (website
Www.ccia -arad.ro).

Ll enurnire nr locuton]  supratatal nrmedicn de tarmihe | nr medic) de rmedicina muncn densitate|mrlf Uit agncole| mrunitind]  ind rieera)] o unik comert
» 146353 23406 110 ] 2.0 13 EE 0 42
Beliu 3011 9272 1 0 0.33 0 0 0 0
Cermei 2667 12187 2 0]0.218835747 271683 0 0 0 0
Chisirneu-Criz 7576 11723 3 0]0.645920368317845 0 3 0 0
Curkici 6343 7265 7 0] 0.94273316035785 1 3 0 0
Dorobanti 1561 2818 1] 0)0,553938363004116 1] 1 1] 1]
Fintinele 2950 4184 2 0|0, 705066921606119 0 1 0 0
Felnac 2838 4360 1 0]0.572177419354839 0 0 0 0
Frumuszeri 2484 4315 2 0| 05756EE28041715 0 0 0 0
Gurahont 3340 16852 3 0] 023330071 4241633 0 0 0 0
Halmagiu 2801 8403 3 0]0,333333333333333 0 0 2 0
Iratosu 2277 4633 2 0]0.4914742067 77466 0 0 0 0
Lipova 9539 13400 k) 0|0.711865671641731 3 1 0 2
Macea 5449 7264 2 00,7501 37665198238 1] 1] 1] 1]
Moneaza 54 E224 1 0]0,129542790152403 0 0 0 0
Madlac 78 13315 5 0]0.533031 250469395 0 0 0 0
Pecica 11842 2307 7 0]0.499304296496184 0 0 0 0
Sagu 3671 10266 2 0]0.357588155075005 1 0 0 0
S anpetru-german ZR96 4560 2 0|0,569293245614035 0 0 0 0

Table no. 1. Table of general characteristics for each attribute for administrative territorial unit

The second table contains data on new cases of occupational diseases for each administrative territorial unit of
Arad county, during 2001-2011. The data is organized on the basis of the risk factors that cause illnesses and diseases
reported as follows: noise related risk factor that causes illnesses such as deafness and occupational hearing loss,
powders of SiO2 risk factor that causes silicosis, silico-siderosis, mineral oil risk factor and other chemicals that cause
skin diseases and welding gas risk factors and iron oxides which cause siderosis.
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Derumire i locutari|suprafata| nr muncitari]_zgomet] =z 2001| =z 2002| =z 2004 total_zgomot| _incidents_sgomet| nr muncitoril] _pulberi SI02] s 2001| & 2002] s 2003| s 2004| s 2005| s 2006 s 2007] s 200
y | 145353 23406 54 7 5 E 11| 1,681 95718604434 1432 7 z i B 4 g 4
Beliu o[ 92z i i 0
Cemei 2667, 12187| i i i 3
Chisineu Cris 7576 11729 i i i 522
Curtici £643 7285 i i i £
arobant 1561 241 i i i
Fintinele 2950 4194 i i i i
Felnac 2638 498 i i i 64 1 1 1
Frumuseni 2484 4315 i i i i 0 0
Gurahant 394016852 i i i 3 1 1 1
Halmagiu 2601 64 i i i 12 1 1 2 B
Iratasu 257746 0 i 0 i
Lipova 9533 134 50| 1 1 i 1 z a
Macea 5443 7264 i 0 i i i 0 55 1
Moneasa Ge4| Bod i 0 a a a 0 1
Nadlac 778 13315 i 0 a 0 a a 0 0 i 0 i 0 i 0 i 0 0
Pecica 11842 2317 i 0 a 0 a a 0 550 1 1 i 0 i 0 i 1 0
Saqu 3671, 10285 i 0 a 0 a a 0 i i 0 i 0 i 0 i 0 0
Sampatru-german 2596 4580 i 0 a 0 a a 0 0 1 0 i 0 i 0 1 0 0

Fig. 2 Table attribute number of new cases of occupational diseases

The third table contains data on new cases of chronic diseases possibly profession related, which are grouped
into: chronic respiratory diseases and osteo-musculo-articular diseases. Among the chronic respiratory diseases
encountered we can include chronic bronchitis, chronic rhinitis hypertrophic laringobronquitis chronic asthma, irritation
of the upper respiratory tract, pneumoconiosis, pulmonary fibrosis, pulmonary tuberculosis, COPD, and of the osteo-
musculo-articular disorders we can mention: discopathy, spondylosis, gonarthroses, this data being provided by the

Public Health Department Arad.

In this table we calculated the following indicator "total incidence index" according to this formula:

numir cazuri de imbolniviri nou depistate

It =

numir de locuitori

x 1000

This indicator is useful in comparative study of similar assigned units with similar population and as tool of
comparing the incidence being an important method in monitoring the efficiency of healthcare.

Denumire nilocuiton| — suprafata] nelt muncitari|  bronsita 1ata_bronsita|nrit muncitaril rinita| rata_rinita
3 146353 23406 13 27|0.184485456396521 2B32 2| 1.36655893627052E-02
Beliu 301 9272 0 0 0 0 0
Cermei 2667 12187 1] 1] 1 1 0
Chisineu-Criz 7576 11729 0 0 0 0 0
Curtici 6543 T265 1| 0,14600671630835 1 1 0
Dorobanti 1561 238 1] 1] 1 1 0
Fintinele 2950 4184 1] 1] 1 1 0
Felnac 2838 4960 1] 1] 1 1 0
Frumuseni 2484 4315 1|0.402576483533011 1 1 0
Gurahont 3940 16852 1] 1] 1 1 0
Halmagiu 2801 8403 1] 1] 0 0 0
Iratosu 2277 4633 1] 1] 1 1 0
Lipova 9539 13400 1] 1] 1] 1] 0
Macea 5449 T264 1] 1] 1 1 0
Moneasa 8384 E824 0 0 1] 1] 0
Madlac 7178 13315 1] 1] 1 1 0
Pecica 11842 2377 1] 1] 1 1 0
Sagu 3671 10266 1] 1] 1 1 0
S ampetru-german 2596 4560 a a 1] 1] 0

Fig. 3 Table attribute data on new cases of chronic diseases possibly related to profession

The following are the necessary steps for loading, processing and presentation of data sets using the geographical

information system SIGEpi

5.2. Opening SIGEpi: Start / Programs / SIGEP

5.2.1. Opening database

Q SIGEpi - Geographic Information System in Epidemiclogy and Public Health. @ SiGEpi Jraphi
- ey . [File Project Data

F\Ie[Project] Database Options Window Help

[} Properties...

New Map

Proj Show Map I

New Database...
Open Database...

Close Database...

Compact Database...
Repair Database...

| [+ | |]a

Show Results

fon System in Epideniology and PABRETgBIh, (TSMVarsion, Not ragiredy NN

0| = 7

@ Seiect Microsaft Acces: Database fo Create | ===
- .

(e L0 =47 | Search o]

Date modif... Type size
This folder is empty.

New Layout
Show Layout

Save az type: | Microsoft Access MDBs (*.madb)

File name:  projectl -

= Hide Folders

Fig. 4 Database opening
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X  Tables:
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§ RecentPices
O Maps W Oesitep
Database C:\Uzers'co\Desktop'proiec & Compiter
S e8| Tablngg B pawes
Create Table... B sk e
5 Recenty Changed
Import External Table ; 3,.,:: - it
FouPro 20
Table Design... s foraf
MEIEDE
Export Table... =)
e 10 0)
Remove Table... Foldes A Btotm)
Create Query... Hasm - MosstiemCad) 3]
(en ) (o ]
& SIGEpi - Geographic Information System in Epidemiology and Publi
File Project Database Options Window Help
|| Iﬁ’l HI ? I
Project
5 '@ Project
=15
> =2
El
* —
= Import Tables
Tables in: €:\Users\co\Desktoplproiect sigepi§nfo.xls
‘date qenerals’s
‘factori de risc boli profesiona’s
‘boli cronice legate de profesie's
tmoport | Close |
Fig nr. 5 Table import from the excel format into the SIGEpi
@ SIGEpi - Geographic Information System in Epidemiology and Public Health. (Trial Version, Not registered) I _

File Edit Map Layer EpiAnalysis Window Help

Sealer 1 [1487685.73

Attributes of Layer: UAT_Arad

Properties...
ToolTip Variable...
Variable for Hotlink...

Duplicate Layer
Remove Layer
Convert to Shapefile...

Open Attribute Table
Append data from GPS...

Select by Attributes...
Select using Layer..
Select All

Invert Selection

Clear Current Selection

Full Extent
Active Layer Extent
Last Extent

Zoom to Selected Features

Create Thematic Map...

Modify Thematic Map..
Reary | % 151400,416289428 - 6802333125 | 14.07.2013 |
Remove Thematic Map

Fig. 6 Creation of themed maps

USE OF GEOGRAPHIC INFORMATION SYSTEM FOR MONITORING SIGEpi DISEASES AND
THE POSSIBLE PROFESSION CONNECTED DISEASES IN ARAD COUNTY

Arad county is comprised of 75 settlements with population over 300 and under 150 000 inhabitants, the most
populated areas are underneath marked in red, in the western part of the county, with over 5,000 inhabitants.
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Fig. 7 Resident population (2012) in Arad county

The areas of these settlements are between 2000 to 26,000 hectares, totaling 775 409 hectares, the largest settlements
hovering mostly in the south central, west, those being with more than 10,000 hectares.
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Fig. 8 Arad county Areas

Population density is highest in the western part of the county, the most populous settlements being: Arad,
Vladimirescu, Livada, Sofronea, Curtici, Macea, Santana, Fantanele, Lipova, Pancota, Chisineu-Cris, Ineu Sebis
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(0265192 - 1445
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Fig. 9 Population density (2011) Arad County
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45% of the settlements in the county have one single GP, 25% have two family physicians, the largest number of family
doctors are, as expecte, found in the city of Arad, 110.

v MEDICI DE FAMILIE
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Ore Centimeter = 1.06 Km
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Fig. 10 Number of family doctors in Arad county

Occupational physicians, according to the existing records in the Public Health Department Arad, the city of Arad being
the only area.
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REPARTITION OF RISK FACTORS FOR CAUSING OCCUPATIONAL DISEASES,
OCCUPATIONAL DISEASES REPORTED (2001-2011), OTHER HEALTH EFFECTS

The results are in the form of maps who’s further utility is analyzing and prioritizing the problems of
occupational medicine, devising strategies for action.

. Population on July 1, population is comprised of people living in the settlement and also residing at the
time;

. Population density in settlements has been calculated by taking the ratio between the population and area
of each settlement. In a first phase a transformation was done in square km from hectare; then dividing per the total
population of each settlement.

. Health services have included two types of service providers:

o general practitioners, family doctors

o doctors specialized in occupational medicine

e  The number of economically active units per 1000 inhabitants
e Morbidity data

Fig. 11 Number of occupational physicians in Arad

40



Jurnal Medical Aradean (Arad Medical Journal)
Vol. XX, issue 4, 2017, pp. 32-47
© 2017 Vasile Goldis University Press (www.jmedar.ro)

a. Occupational morbidity is available on its declaration by occupational doctors from the Public Health
Department Arad

b. Incidence of work-related diseases is calculated, if necessary, at the economic units level, by occupational
doctors and / or medical doctors with a degrees in entreprise medicine. They are not notifiable, but their record are kept
in the observation unit.

Our study estimated possibly profession related morbidity, based on the official table "work-related diseases and
their main potential causes." Were considered chronic diseases, according to that table, the annual report by settlements
as according to medical practitioners / family doctors, provided by the Statistical Service of the Department of Public
Health Arad. Also professional causative factors are occupational risk factors for the economic unit of a specific
settlement. There were no data to calculate relative risk and professional etiologic fraction. We calculated the index of
overall incidence assimilated to that of profession possibly related diseases.

noise - deafness, occupational hearing loss

The risk factor "noise™ occurs in units of Arad, Lipova, Tarnova and peaks at workers coming from industrial
units such as: Ministry of Industry (SC IMAR SRL, SC ASTRA Wagons SRL, SC IMAR SRL, SC Termoelectrica SA,
SC CET SA) for Arad, (SC CIMVEST) for Lipova, (SC SILFOR SRL) Varfurile, (SC Foraj Sonde) for Tarnova.

Fig. 11 Presence of the ,,noise” risk factor

Fig. 12 Distribution of cases of occupational diseases caused by noise: deafness, occupational hearing loss
Frequency index of occupational diseases caused by noise took values between 2 and 5 with an average of 0.154, the
highest incidence being in the village Varfurile (5).

SiO2 powder -> silicosis, silico-siderosis
The risk factor "with SiO2 powder" appears in establishments in localities Arad and places around it: Pecica,
Felnac, Vinga ,, Zabrani, Vladimirescu Zimandu New Curtici, Macea, Simand, Santana and units from northeast
County: Chisineu-Cris, Sepreus, Cermei, Sebis, Moneasa, Gurahont, Varfurile, Hilmagiu and in the center: Siria,
Tarnova, Taut, unit profile activity: machinery and industrial equipment, cleaning castings mining.
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Fig. 13 Presence of « SiO2 powder”risk factor

In Arad were reported a total number of 138 cases of occupational diseases caused by risk factor " SiO, powder"
(silicosis, silico-siderosis), such cases are reported each year, between 2001 to 2011, most cases being encountered in
Arad (93), Halmagiu (14), Vladimiresu (3), Simand (3), Tarnova
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Fig. 14 Distribution of cases of occupational diseases due to SiO2 powders: silicosis, silico-siderosis

Mineral oil, other chemicals = dermatoses
The risk factor "mineral oil and other chemicals" appears in establishments in: Arad, Sagu, Zimandu-New Santana
Curtici, Simand, Chisineu-Cris, affecting workers coming from units which have the following activity: machine
building industry, locksmith, Ministry of agriculture
v UAT_ARAD [Gréfico]
0
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Fig. 14 The presence of ""mineral oil and other chemicals™ risk factors

42



Jurnal Medical Aradean (Arad Medical Journal)
TMAa Vol. XX, issue 4, 2017, pp. 32-47
© 2017 Vasile Goldis University Press (www.jmedar.ro)

There have been identified a total of 27 cases of occupational diseases due to the factor "mineral oil and other
chemicals", most cases of dermatoses found in Arad (21) the other six locations each reporting a case between 2003-
2004, 2007-2011.

Welding gases, iron oxides = siderosis
The risk factor " Welding gases, iron oxides " appears in the units in settlements from the central-western part of the
county of Arad, Iratosu, Sofronea, Zimandu-Nou, Vladimirescu, Fantanele, Pecica, Vinga, Nadlac, Seitin, Semlac,
Cermei to workers coming from units which mainly have the following activities: engineering industry, welders.
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Fig. 15 Presence of the “ Welding gases, iron oxides” risk factor

Chronic bronchitis
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Fig. 16 The incidence of chronic bronchitis based on settlements

This disease were reported in workers from the following units: Ministry of Industry (SC Imar, SC Impex SRL, SC
Astra Trinity SRL) with professions as follows: carpenter/painter, ansamble maker , upholsterer, sculptor.

Bronchial asthma
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Fig. 17 The incidence “Bronchial asthma”

Bronchial asthma was identified in workers from units: Ministry of Industry, food industry, hospitals, having the profession
of painter, baker, laundress, nurse.
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Fig. 18 Incidence based on settlements for rhinitis, upper respiratory tract irritation, pneumoconiosis,
pulmonary fibrosis, pulmonary tuberculosis, COPD

Musculoskeletal joint disorders
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Fig. 19 Incidence based on settlements for Musculoskeletal joint disorders

CONCLUSIONS AND PROPOSALS Policies and strategies must be citizen oriented,
The informational society, information society to improve living conditions, working conditions, to
and knowledge society are concepts known and used in

become an active and conscious player in the
all language. In this society, man is in the spotlight. community.
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The major advantages of GIS is the ability to
enable effective communication, based on maps and
data on occupational medicine. GIS implementation at
national or county level may facilitate:

- monitoring and evaluation of occupational and
work-related diseases;

- financial allocations;

- detection of risk factors and keeping them
under control, or even attempting to eliminate
them;

- consequently improve the health of the
population, which would be reflected in the
health indicators.

The paper identified aspects within the county
information system that can be included in a
geographic information system.

The results are in the form of maps which can
then be used in analyzing and prioritizing issues related
to occupational and work-related diseases and can help
establish an action strategies.

Arad county encompasses a number of 75
settlements, with a population of over 300 and under
150,000 inhabitants, the most heavily populated being
the city of Arad, with a population of 164,208
inhabitants.

Population density is highest in the western part
of the county, the three cities with the highest density:
Arad, Santana Pancota.

Organizing care for the working population is
conducted by occupational doctors in the city of Arad,
and in the county by physicians certified in
occupational health, practitioners and medical doctors.

Health and safety can be represented in GIS. At
present the legislation, does not forbid the using of
geographic information systems.

The contractual framework Directive 89/391 /
EEC, on health and safety at work, states that
"employers have a duty to ensure the health and safety
of workers in every aspect.”

World Health Organization, the past decade has
defined seven components of wellbeing: the physical,
professional, environmental, social, spiritual, emotional
and intellectual.component.

in hartile elaborate dupa sistemul SIG ar putea
fi configurate elemente de baza, incluzand factori
determinanti ai starii de sanatate astfel:

In the maps produced by GIS, basics elements
could be configured, including wellbeing influencing
factors such as:

Risk factors (physical, chemical, biological,
organizational or related to overuse of organs or body
systems) are likely to cause health detriment:

- Work-related accidents

- Occupational diseases

- Work-related diseases:

a) Diseases having employment or working
conditions as a contributing factor

b) Diseases for which occupational exposure
may accelerate or exacerbate the development
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of evolution, or lead to an accentuation of
symptoms

c) Disease whose prognosis can be favorably
influenced by occupational health intervention
or an undertaken action to improve working
conditions

Indicators can be used as follows:

» incidence (total or specific)

»  prevalence

»  profesional illnesses frequency indicators
» demographic: general population, active
population size of the administrative-territorial
units, population density

» indicators of medical work organization
and  occupational health:  occupational
medicine cabinets and number of physicians,
general practice and family doctors and many
doctors offices for doctors with degrees in
enterprise medicine. The training program
addresses all these staff.

» aspects of lifestyle and work:, smoking,
diet, exercise, compliance with hygiene and
safety norm.

In this context we consider that the
implementation of geographic information systems in
the field of occupational medicine allows, at European
standards, a more advanced understanding of the
relationship between risk factors and a harmonizing of
the occupational health monitoring system.
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