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Abstract – Environmental safety and health is focused on the benefit of human health, and concerned with protecting the 

natural of environment in the workplace to achieve a healthy worker society with sustainable development. Evaluation is 

an important step in the overall risk assessment and control management process.  

Objectives: to evaluate the severity of the exposure from hazardous material at workplace, then evaluate the health 

condition for the employee’s polymer center, with the assessment of safety conditions in polymer research center.  

Method: A questionnaire data obtained from the employees in face to face session about environmental safety and health 

concerns, then medical health assessment carried out through examination to respiratory capacity system with spirometer 

device with body mass index, then checking the blood pressure, oxygen saturation, pulse rate, body temperature, by 

professional medical care staff.  

Results: the study found 16% of the employees were obese and 56% were overweight, in blood sugar test all employees in 

a safe range, in other side the blood pressure measurement recorded 3.6% had high blood pressure, while Oxygen 

saturation, pulse rate and body temperature were normal to all in the examination day, spirometer test result found 9% 

with possible mild restriction, the measured ratio (FEV1/FVC) to predicted ratio found statistically significant p < 0.001 

Safety assessment questionnaire found most of the parameter statistically significant to the ambition level of the 

employees in polymer research center, as severity of exposure to chemicals 9% of the employees consider themselves 

exposed to very high level of chemical, while in environmental safety aspects in overall found 18% consider work 

environment is at a real risk and 22% just unsatisfied with safety level of environment particularly methods that followed 

when the chemicals spill happened, then for expired materials and the lack of safety and health training. Chemicals with 

gender in work place found statistically significant p = 0.049 also significant with qualification at safety handling 

materials assessment p < 0.001 

Conclusion: in total 40% of the employees unsatisfied with environmental safety level in polymer research center, and in 

health concern found most of the employee in good health condition.  
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I. INTRODUCTION 

Improving the working conditions in polymer research 

center has been a central concern for a sustainable 

development program to improving the level of 

protection the workers’ safety, health and 
environment. 

The main goal of safety and health programs is to 

prevent workplace injuries, illnesses, and deaths. The 

recommended practices use a proactive approach to 

managing workplace safety and health. Traditional 

approaches are often reactive, problems are addressed 

only after a worker is injured or becomes sick, a new 
standard or regulation is published, inspection finds a 

problem that must be fixed. These recommended 

practices recognize that finding and fixing hazards 

before they cause injury or illness is a far more 

effective approach. effective management of 

occupational safety and health found to play a pivotal 

role in running a successful business [1]. The global 

issue for sustainable development of the citizen is the 

health and safe working groups at their workplace. In 

order to achieve this, one of them is the sustainable 

development of occupational environmental safety 

and health. The idea is to begin with a basic program 
and simple goals and grow from there, when focusing 

on achieving goals, monitoring performance, and 

evaluating outcomes, workplace can progress along 

the path to higher levels of safety and health 

achievement. Occupational safety and health are 

controversial issues which are most significant in 

succeeding sustainable development. The German 

philosopher (1788–1860), Schopenhauer, emphasized 

on the importance of health by stating that “health is 

not everything, but without health, everything is 

nothing‟ [2]. 

Therefore the specific definition of health, safety and 

the integration of the two can be seen as occupational 

health and safety is a  approach towards total 
wellbeing of the employee at work [3]. Employers 

will find that implementing environmental safety and 

health recommended practices brings benefits. Safety 

and health programs help businesses: 

Prevent workplace injuries and illnesses, 

Improve compliance with laws and regulations, 

Reduce costs, including significant reductions in 

workers' compensation premiums, Engage workers, 

Enhance their social responsibility goals, 

Increase productivity and enhance overall business 

operations. The International Labour Organisation 
(ILO) convention 161 (1985) described the 

components of workplace occupational health (OH) 

provision [4]. Concepts of OH have developed 

subsequently, influenced by the World Health 

Organisation (WHO) definition of health [5]. 

Hazard identification or assessment is an important 

step in the overall risk assessment and risk 

management process. It is where individual work 

hazards are identified, assessed and 

controlled/eliminated as close to source (location of 

the hazard) as reasonably as possible. Hazard analysis 

focuses on controls more closely toward the source of 
the hazard. Thus hazard control is a dynamic program 

of prevention. Hazard-based programs also have the 

advantage of not assigning or implying there are 

"acceptable risks" in the workplace.[6] A hazard-

based program may not be able to eliminate all risks.  

 (WHO) "Occupational health deals with all aspects of 

health and safety in the workplace and has a strong 

focus on primary prevention of 

hazards."[7] Health has been defined as "a state of 

complete physical, mental and social well-being and 

not merely the absence of disease or infirmity."[8] 

"The main focus in occupational health are (i) the 
maintenance and promotion of workers’ health and 

working capacity; and (ii) the improvement of 

working environment and work to become conducive 

to safety and health. the investigation is the needed to 

secure the engagement of the workforce via effective 

leadership, and the promotion of workplace culture 

and values that underpin safety and health program. 

There is now a body of evidence showing the 

relationship between workplace health and well-being, 

worker engagement, resilience, and productivity [9], 

to summarize, the adaptation of work to man and of 
each man to his job. OH may be promoted as 

contributing much more than the prevention of 

occupational diseases and illnesses; there is a strong 

business case to be made in terms of the productivity 

of organizations as well as the public health of 

communities. A new paradigm for OH has emerged 

that extends the classical focus on what might be 

termed “health risk management” that is, the focus on 

workplace hazards and risk to health to include the 

medical aspects of sickness absence and 

rehabilitation, the support and management of chronic 
non communicable diseases, and workplace health 

promotion. The importance of sickness absence as a 

global health[10]. 

The information that needs to be gathered from 

sources should apply to the specific type of work from 

which the hazards can come from, examples of these 

sources include interviews with people who have 

worked in the field of the hazard conditions, history 

and analysis of past incidents, and official reports of 

work and the hazards encountered. Of these, the 

personnel interviews may be the most critical in 

https://www.sciencedirect.com/topics/engineering/occupational-safety
https://www.sciencedirect.com/topics/engineering/industrial-development
https://www.sciencedirect.com/science/article/pii/S2215098616308497#b0085
https://www.sciencedirect.com/topics/engineering/holistic-approach
https://www.sciencedirect.com/science/article/pii/S2215098616308497#b0025
https://en.wikipedia.org/wiki/Occupational_safety_and_health#cite_note-121
https://en.wikipedia.org/wiki/Occupational_safety_and_health#cite_note-6
https://en.wikipedia.org/wiki/Health
https://en.wikipedia.org/wiki/Occupational_safety_and_health#cite_note-7
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identifying undocumented practices, events, releases, 

hazards and other relevant information. One 

innovative way to display the complex historical 

hazard information is a historical hazard identification 

map is to convert the hazard information into an easy 

to use graphical format and statistical analysis. A 
report from the Organisation for Economic 

Cooperation and Development on sickness, disability, 

has shown that long-term sickness absence is high in 

many member countries[11]  

In the UK, a review of sickness absence recorded that, 

every year, 140 million working days are lost to 

sickness absence [12]. Although most people return to 

work after a short period of absence, approximately 
300,000 people fall out of work and claim health-

related state benefits. With regard to the strategy for 

prevention of occupational ill health, the ILO has 

referred to a new paradigm of prevention, focusing on 

occupational diseases and not only on occupational 

injuries [13]. 

A. Objectives are to 

 Evaluate the severity of the exposure from 

hazardous material at workplace. 

 Evaluate the health conditions for the 

employees in polymer research center. 

 Assessment the perception of environmental 

safety conditions in polymer research center. 

B. Research Questions   

 What is the level of environmental safety and 

health in research polymer center?  

 Does significant relationship exist between 

the different occupation, qualification, and 

gender? 

 

C. Methodology 

A questionnaire prepared for assessing the 

perception of the employees in polymer research 

center about environmental safety and second 

questionnaire about health assessment, in a month of 

October 2018 with more than seven visitation to work 

place then filling the form answers from all the 

employees attended work during the period of study, 

however couldn’t take answers from all employees as 

some of them were in leave and some have outside 

duty,  data obtained from the employee in face to face 

session about environmental safety and health 

concern, then practical medical health assessment 

carried out through examination including respiratory 

capacity condition with spirometer device with the 

body weight, height, age, gender, then checking the 

blood pressure, oxygen saturation, pulse rate, boy 

temperature, by professional medical care staff. 

Participants coded with socio-demographic references 

then data put in excel sheet as a reference of data base 

and put in IBM SPSS  for statistics. 

 

D. Hypotheses  

H0: Perception of the employees on environmental 

safety and health is the same as their ambition level. 

H1: Perception on the employees on environmental 

safety and health is not as ambition of the employees. 

 An alpha level of 0.05 was set as significant level. 

 

E.  Population Sample   

The Participants in this study were more than 85% of 

the employees in polymer research center. 

F.  Area   

Tajoura polymer research center Tripoli – Libya  

H.  Time   

October to December 2018  

G.  Statistical Analysis    

Descriptive statistics carried out for non-

parametric data and put in frequencies and 

percentages,  statistics were applied to characterize the 

data and evaluate the pattern of results as a function of 

qualification, occupation and gender group, and total 

group, questionnaire coded then entered to be 

analysed using SPSS social package of statistical 

science, version 22, with crosstabs to find the 

distribution of percentage, with Kruskal-wallis test as 

(ANOVA) analysis of variance, for a non-parametric 

used to determine whether if statistical significant 

result exist between separate groups. T-test and 

ANOVA tests applied in parametric data (ratio scale) 

and box plot for continues data with gender for a 

comparison And an excel sheet of Microsoft 2010 

were used to draw graphs and tables. 
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II.RESULTS 

TABLE (1) PRESENTS GENDER, QUALIFICATIONS AND PROFESSIONS 

OF  THE POPULATION STUDY   

Gender % Qualification % Profession  % 
Male 66% PhD 16% Researcher 47% 

Female 34% Master 16% Technician 16% 

  Undergraduate 62% Officer 37% 

  Elementary 

degree 

6%   

 

The population study consists from 66% male and 

34% female, the qualifications of the employees in 

polymer research center were 16% PhD holders and 

the same percentage for master degree, and the 

majority had university degree which is 63% and the 

employee who his job as researcher and participated 

in the study were 47% while the technician who work 

in the laboratory just 16% and 37% for officer jobs. 

Population age is majority 61% of the participants in 

their forties.  

TABLE (2) PRESENTS THE AVERAGE OF VITAL SIGNS OF THE 

EMPLOYEES IN POLYMER CENTER  AND GENDER T-TEST FOR 

INDEPENDENT 

Male & Female Mean Median Std P- value 

Body 

temperature 
36.92 37 0.58 0.032 

Systolic 121 120 13 0.237 

Diastolic 80.3 80 9.5 0.559 

Oxygen 

saturation 
97.8 98 0.98 0.012 

Blood sugar 96.04 93 16.2 0.347 

Pulse rate 82.1 83 10.7 0.395 

Respiratory 

rate 
20 19 3.32 0.739 

Body weight 80.5 78 14.5 0.002 

Body height 168.4 174 16.9 0.022 

 

In health measurement of vital signs found oxygen 

saturation in female’s blood is higher than male as 

well as body temperature, female is higher with 

statistical significant p = 0.032 while body mass index 

found the male more higher than the female. The 

study had found 16% of the employees were obese 

and 56% were overweight. Blood sugar test revealed 

all employees were in a safe range with 96 mg/dL in 

average and no one outside the normal range, in other 

side of tests, blood pressure recorded 3.6% had high 

pressure and overall were very good at systolic with 

121 mmHg and also very good result for diastolic 

80mmHg in  average, a comparison in gender male 

were slightly had higher blood pressure than female, 

and independent t-test between gender showed no 

statistic significant as presented in table (2), while 

Oxygen saturation, pulse rate and body temperature 

all were in normal standard range on the examination 

day, spirometer test result found in total 9% of 

participants with possible mild restriction and the rest 

of the population study scored a normal result. 

 

Figure (1)  mean, median and ratio of FEV1/FVC  with p-value 

The measured ratio (FEV1/FVC) to predicted ratio 

found statistically significant p < 0.001 as illustrated 

in “fig. 1” above, and standard deviation to the mean 

were more higher in measured than predicted 5 and 1 

respectively as well as the range between the 

maximum reading and the minimum reading. 

 

 
figure (2) Boxplot shows the median, 25th percentile and 75th 

percentile with gender in FVC 

Mean Median STD Range

80.1% 79.6%

1 6

86.1% 85.7%

5
20

p- value < 0.001

Predicted Ratio_FEV1/FVC

Meauement Ratio_FEV1/FVC
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The boxplot in “fig. 2 comparing the variablity of 

measurement of forced vital capacity (FVC) in 

gender to present male has more capacity of total 

volume of air that can be exhaled during a maximal 

forced expiration effort, explained in median, 25th 

percentile and 75th percentile. While in “fig. 1 the 

FEV1 measures forced expiratory volume in one 

second; the volume of air exhaled in the first second 

under force after a maximal inhalation 

TABLE (3) PRESENTS  P-VALUE  WITH SOCIO- DEMOGRAPHICS AND 

ENVIRONMENTAL RISK FACTORS 

Chi-square test for 

independent 
Occupation Qualifications Gender 

 
P-value P-value P-value 

Risk of materials 

storage  
0.305 0.426 0.297 

Handling safety 0.804 0.001 0.236 

Experimental safety 

methodology 
0.149 0.323 0.185 

Spilling safety 

procedures 
0.694 0.239 0.483 

Expired material 

treatment 
0.657 0.107 0.455 

Fire Prevention 0.598 0.675 0.469 

Physical hazardous 0.833 0.620 0.445 

Electrical hazardous 0.867 0.593 0.880 

Chemicals hazardous at 

work place 
0.207 0.840 0.049 

Biological hazardous 0.167 0.560 0.491 

Professional 

management 
0.956 0.749 0.627 

Safety training 0.49 0.763 0.273 

Psychological effects at 

work 
0.227 0.147 0.093 

Ergonomics in work 

place 
0.861 0.275 0.418 

 

In safety assessment questionnaire found most of the 

parameter statistically significant to the level of the 

employees in polymer research center ambitious, as 

severity of exposure to chemicals, while working in 

polymer research center 9% believed they had been 

exposed to very high level of chemical or fumes. 

Environmental safety investigation found 18% of the 

employees consider work environment is at a real risk, 

then 22% unsatisfied, particularly for methods that 

followed when chemicals spill happened, then for 

expired material treatment and the lack of safety and 

health training program consecutively. Safety training 

recorded the top of elements were missing. Chemicals 

with gender at workplace found statistically 

significant where   p = 0.049 also significant score 

with qualification at safety handling materials 

assessment p < 0.001  

TABLE (4) CHI-SQUARE TEST FOR GENDER WITH CHEMICAL 

HAZARDOUS AT WORK  

  Chemicals hazardous at work place Total 

  

 

Complete 

safety 

Safety 

highly 

respected 

Safety 

just 

satisfied 

Safety 

not 

satisfied 

Work 

at real 

risk 

  

Male 2 9 4 5 1 21 

  9.50% 42.90% 19.00% 23.80% 4.80% 100% 

Female 5 0 3 2 1 11 

  45.5 0.00% 27.30% 18.20% 9.10% 100% 

Both  7 9 7 7 2 32 

Total  21.90% 28.10% 21.90% 21.90% 6.30% 100% 

  

Hazardous of Chemicals in work place with gender 

perception varied as presented in table (4) but still 

high level of concern about risk as 6% they believe 
work at real risk from chemicals that researchers and 

technicians dealing with at workplace, while about 

22% unsatisfied with safety precautions that had been 

taken to keep work place in safe condition, the same 

consideration presented in figure (3) which revealed 

that the severity of exposure to chemicals scored 9% 

of the employees perception who participated in the 

study, and believe they had been exposed to extremely 

high level of chemicals at work. 

 

 
Figure (3) the severity of exposure to chemicals  

 

 

Evaluation of safety implementation at work place 

with different qualification, table (5) revealed that 

18% of the employees at work place which consider a 

real risk is exist, the worst with qualification is 30% 

with university degree consider work at a real risk, 

while, the highest scored in five likert scale is 80% 

unsatisfied for master degree, then the PhD holders 

80% scored just satisfied for safety and health 

implementation, the undergraduate degree revealed 

that of 30% workplace is really at risk, and give the 

0%
5%

10%
15%
20%
25%
30%
35%
40%

9%
3%

28%
22%

38%severity of exposure to chemicals
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same percentage for safety and health unsatisfied for 

protection, the employees with elementary degree 

give more positive than the other qualification. 

TABLE (5) QUALIFICATIONS WITH ENVIRONMENTAL CHI-SQUARE 

TEST FOR INDEPENDENT 

 

Safety 

completely 

implemente

d 

Safety 

highly 

respected 

Safety 

satisfied 

Safety 

not 

satisfied 

Work at 

risk 

PhD 0 0 4 1 0 

 

0.00% 0.00% 80.00% 20.00% 0.00% 

Master 0 0 1 4 0 

 

0.00% 0.00% 20.00% 80.00% 0.00% 

Underg

raduate 0 5 3 6 6 

 

0.00% 25.00% 15.00% 30.00% 30.00% 

Elemen

tary  1 0 1 0 0 

 

50.00% 0.00% 50.00% 0.00% 0.00% 

 

1 5 9 11 6 

Total 3.10% 15.60% 28.10% 34.40% 18.80% 

 

III.DISCUSSION  

The study of the population sample found most of the 

vital signs that measured in a normal health 

condition. The analysis of the results of the study 

found 69% of the employees had normal blood 

pressure measured in “millimeters of mercury” 

(mmHg) while 4% considered high blood pressure 

and 23% had low blood pressure and just 4% had 

very low blood pressure, in systolic and diastolic 

measurement of blood pressure found male in 

average higher than female, but no statistically 

significant had recorded. Body mass index had 

showed variation between male and female and this is 

normal in most of the cases, statistically significant as 

presented in table (2) P = 0.002 for weight and 0.022 

for the height, the higher BMI could be one of the 

reasons behind high blood pressure at male more than 

female, in total 16% of the population sample of 

study considered with obesity and more than 56% is 

over weight in body mass index (BMI). However in 

blood sugar test found female higher than male in 

total average with mean around 94mg/dL for female 

and 92 mg/dL for male, while the female median test 

revealed 102 mg/dL and 100 for male, but in overall 

for the employees in research center were in normal 

range of blood sugar test with total mean 96mg/dL 

and no statistical significant occur as presented in 

table (2). In oxygen saturation female is better than 

male, scored higher in average mean and median with 

almost 99 percent for female and 98 percent for male, 

this result could be to environmental aspects like 

male will expose to second hand smoking than 

female do, as no female were smoking in this study, 

while 23% of male were smoking, also male 

exposing to chemicals more  than female as the study 

found, even the respiratory rate and pulse rate still 

female doing better than male, however in statistical 

analysis found no significant were observed in 

comparison between gender and against standard 

value. Body temperature scored normal with no 

statistical significant to standard P = 0.49 while in 

gender with independent t-test found body 

temperature statistical significant in table (2) female 

had higher body temperature than male. 

Spiromerty test result revealed Forced vital capacity 

(FVC); the total volume of air that can be exhaled 

during a maximal forced expiration effort in male 

higher than female as well as forced expiratory 

volume in one second (FEV1); the volume of air 

exhaled in the first second under force after a 

maximal inhalation and no statistical significant 

found between predicted and measured P = 0.241 in 

FVC had more tight relationship between predicted 

than FEV1 and the measured P-Value = 0.901 while 

in comparison with the percentage of the FEV1/FVC 

for measuring of obstructed airways reduction of the 

amount of air to quickly blow out of the lungs, this 

the function of FEV1/FVC ratio, in the population 

sample study in research polymer center found 

statistically significant in total between the 

employees P < 0.001, but in individual measurement 

just 9% recorded with possible mild restriction while 

the rest of the employees in study scored normal in 

spirometer test. 

Concerning environmental safety at polymer 

researcher center 90 % of the employees exposed to 

second hand smoking as 91% of the participants 

revealed that there is a bad habit of smoking in 

offices and in corridors, while investigating the 

exposure to chemicals or fumes with the level of 

severity found about 66% of workplace is at very 

high level of exposure to chemicals, in the level of 

severity found more than 40% of the employees 
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exposed to higher than moderate level as presented in 

“fig .3 which is considered a real risk condition. In 

safety concern the research center scored very low 

safety points as the employee’s perception for 

workplace, the study found 11% the research center 

employees had excellent safety precautions, but in the 

other side found 18% workplace at the researcher 

center is at real risk, and the majority went to lack of 

safety interest, while more than 68% unsatisfied with 

safety level in their work place, in specific of lack of 

safety level were about no training programs for 

safety and health had the management attention, then 

chemical exposure and handling materials as the most 

lack program in research polymer center, with 

independent chi square test with qualification, gender 

and occupation, found that statistically significant for 

handling material and qualification P = 0.001, while 

chemical at work place with gender P = 0.049  

statistically significant too. 

IV.CONCLUSION 

In total 40% of the employees unsatisfied with the 

environmental safety level in polymer research center. 

In the health concern found most of the employees in 

good health condition. PhD holders consider safety 

not highly respected and master degree qualifications 

consider safety unsatisfied. Risk assessment had 

revealed that male consider work place safety 

unsatisfied than female. In occupation comparison for 

exposing to chemicals found 33% of researchers 

unsatisfied with environmental safety and health level, 

and 93% they believe exposing to chemical while 

working in their job with varied level of chemicals 

concentration. 
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