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ABSTRACT  

 

Background and Purpose: Not many studies have been conducted on Plastic factory workers 

compared to those who work in recycling plastic factories and to those in Normal factories but do 

not recycle the plastic. Therefore, the purpose of this study is to evaluate the Impact of Polyethylene 

on Cardiorespiratory Fitness in Plastic Recycle Factory Workers.  

Materials & Methods: A total of 100 participants was collected from plastic recycle factory. The 

participants were included as per the inclusion and exclusion. The participants were divided into 

two groups on basis of their work as: GROUP A -PLASTIC RECYCLE FACTORY 

WORKERS.GROUP B –NON-PLASTIC RECYCLE FACTORY WORKERS. Both groups were 

assessed for their Cardiorespiratory fitness by the treadmill stress testing. The Astrand Treadmill 

Test was done for the VO2max check.VO2 max = (Time × 1.444) + 14.99 is used for calculation 

VO2max level. Data was collected and analyzed with the help of SPSS 21 and MS Excel. 

Results: The results are quite apparent and reveal that there is an influence on the Plastic Recycle 

Factory Workers lung health since the VO2 max is lower than it should be. (35-45 

ml/kg/min>27.47±1.0381) Vo2max vs Age has a negative correlation of -.206 (Negative 

correlation), meaning that as age increases, the Vo2 max level decreases, and Vo2 max vs BMI has 

a negative correlation of -.148 (Negative correlation), meaning that as BMI rises, the Vo2 max level 

decreases.  

Conclusion: According to the findings of this study, we are able to make the conclusion that there 

are stronger impacts of the cardiorespiratory fitness in factory workers who recycle plastic as 

compared to factory workers who operate in other types of materials. This demonstrates that 

working in a factory that recycles plastic can have significant negative impacts on one's health.  

 

Keywords- CARDIORESPIRATORY FITNESS, POLYETHYLENE, RECYCLE FACTORY 

 

INTRODUCTION 

Cardiorespiratory fitness (CRF) refers to the capacity of a person's circulatory and respiratory 

systems to deliver oxygen to working muscles over a prolonged length of time(1). The maximum 

oxygen consumption rate (VO2 max) is the gold standard for assessing CRF. The C-reactive protein 

(CRP) was designated as a clinical vital sign and should be routinely assessed as part of clinical 

practise by the American Heart Association in a 2016 scientific statement(2).  
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By increasing the number of small arteries in trained skeletal muscles, which deliver more blood to 

working muscles, and by increasing the size of the heart muscle, regular exercise improves the 

effectiveness of these systems(3). Exercise benefits not only the respiratory system but also the 

heart by increasing the amount of oxygen inhaled and subsequently delivered to body tissues. 

According to a 2005 Cochrane review, physical activity programmes can improve heart health(4).  

Cardiorespiratory fitness has multiple benefits. Heart disease, lung cancer, type 2 diabetes, and 

stroke are a few of the illnesses it can avoid. Improving cardiorespiratory fitness is a fantastic 

strategy to improve health and happiness(5). According to accumulating studies, CRF may be a 

more reliable predictor of mortality than well-known risk factors such as smoking, hypertension, 

high cholesterol, and type 2 diabetes. In the past few years, a new study has linked higher CRF 

levels to mortality rates in individuals younger than 65. As the Baby Boomer and Generation X 

populations age in the United States, low CRF may emerge as a new risk factor for prematurity. 

Addition of CRF to these more conventional risk indicators has the potential to considerably boost 

the reliability of risk projections(6).  

Aerobic exercise, which is defined as maintaining a heart rate between 65 and 85 percent of 

maximum heart rate, should be conducted three to five times per week for 30 to 60 minutes at a 

moderate intensity(7).  

In response to alterations in the body's needs, the cardiovascular system modifies cardiac output, 

blood flow, and blood pressure. The volume of blood pumped per minute by the heart is measured 

by cardiac output, which is the product of heart rate and stroke volume. During physical exertion, 

the heart rate and stroke volume both rise, resulting in a greater cardiac output(8). Early on, the 

cardiovascular adaptations to exercise are rapid: "In less than a second following muscle 

contraction, the heart's vagal outflow is stopped, and sympathetic activation increases. To ensure 

that the amount of blood flowing to the muscle is proportional to its metabolic needs, the heart 3 

must pump more forcefully ". There is a direct association between intensity of exercise and 

changes in heart rate and stroke volume, and both respond positively to frequent training(9).  

Polyethylene, sometimes known as polythene, is the most frequently made plastic. It is a polymer 

used mostly for packaging (plastic bags, plastic films, geomembranes and containers including 

bottles, etc). (Plastic bags, plastic films, geomembranes, as well as bottles and other containers) In 

2017, polyethylene resins made about 34% of the worldwide plastics market, with annual output 

reaching 100 million metric tonnes(10).  

Polyethylene is composed of nonpolar hydrocarbons with high molecular weight. As a 

consequence, it shares similar chemical properties with paraffin. There are no chemical bonds 

between the macromolecules. Their symmetric molecular structure favourscrystallisation, therefore 

polyethylene is only partially amorphous. With increased crystallinity, density, mechanical and 

chemical stability are all enhanced(11).  

Every day, around 25,940 metric tonnes of plastic waste are created in India, for an annual total of 

9,46 million metric tonnes. Sixty percent of the plastic waste (15,384 tonnes) is collected and 

recycled, while the remainder is allowed to decompose in the environment(12).  

Plastic is also known chemically as polyethylene and is primarily composed of styrene. PVC is a 

rigid, durable polymer with excellent UV resistance, electrical properties, and surface hardness and 

scratch resistance. Styrene is a white liquid that occurs naturally in the environment as a byproduct 

of petroleum and natural gas. Polymers derived from styrene are essential to our health and well-

being since they are extremely durable, flexible, and lightweight(6).  

PVC is a carcinogen that is inhaled, swallowed, and absorbed via the skin by plastics industry 

workers. Inhaling vinyl chloride may cause a variety of unpleasant health effects, such as coughing, 

wheezing, dyspnea, headaches, ataxia, drowsiness, and even coma(13).  

As well as hematemesis, vinyl chloride may cause nausea, vomiting, diarrhoea, and abdominal pain. 

There is currently no conclusive answer to the question of how harmful PVC and styrene exposure 

is. 4 PVC and styrene are two of the most prevalent airborne particles in plastic manufacture, and 

they can have severe, long-term effects on workers, such as occupational hearing loss and lung 

function impairment and disease.  
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Compared to those who work in factories that recycle plastic and those who work in normal 

factories that do not recycle plastic, fewer studies have been conducted on plastic industry workers. 

The purpose of this study is to determine the effect of polyethylene on the cardiorespiratory fitness 

of factory workers who recycle plastic.  

 

STATEMENT QUESTION  

• Is there any impact of plactic on cardio respiratory fitness by the treadmill stress testing in 

plastic factory workers?  

 

AIMS AND OBJECTIVES OF THE STUDY  

• To find the impact of plactic on cardio respiratory fitness by the treadmill stress testing in 

plastic factory workers  

 

HYPOTHESIS  

Null hypothesis  

• There is no significant effect of polyethylene on cardiorespiratory health of plastic recycle 

factory workers  

Research hypothesis  

• Impact of plactic on cardio respiratory fitness by the treadmill stress testing in plastic factory 

workers 

 

METHODOLOGY 

Type of study: EXPERIMENTAL STUDY  

Sampling: Convenience sampling  

Area of Project: Guwahati  

Sampling Method:  

• No of Sample: 100  

 

Inclusion Criteria:  

• AGE OF WORKERS (18-45 Years)  

• MINIMUM 6 HOUR OF WORKING HOURS  

• FREQUENCY - 6 DAYS A WEEK OF WORKING  

• HAVE A HISTORY OF MINIMUM 1 YEAR WORKING IN THE FACTORY  

 

Exclusion Criteria:  

• HISTORY OF LUNG DISEASE  

• ANY RECENT SURGERY  

• ANY CARDIOVASCULAR DISEASE  

• ANY NEUROLOGICAL IMPAIRAMENT  

 

TOOLS USED  

• STOPWATCH  

• TREADMILL  

• SPHYGMOMANOMETER  

• PULSOXIMETER  

 

PROCEDURE  

GROUP A - PLASTIC RECYCLE FACTORY WORKERS. (N-50)  

GROUP B – NON-PLASTIC RECYCLE FACTORY WORKERS(N-50)  

A total of 100 participants was collected from plastic recycle factory. The participants were 

included as per the inclusion and exclusion. The participants were divided into two groups on basis 
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The study included 100participants (males and females) between theageof18-45 years 

They were separated in two groups. Group A, GroupB.50 participants in each group. 

GROUPA:-PLASTICRECYCLE FACTORY 

WORKERS (50) 

GROUPB:-NON-PLASTICRECYCLE FACTORY 

WORKERS (50) 

The Astrand Treadmill Test was donefortheVO2max check 

Master chart was created using MS excel of the data and SPSS27 was used for analysis 

of their work as: GROUP A -PLASTIC RECYCLE FACTORY WORKERS.GROUP B –NON-

PLASTIC RECYCLE FACTORY WORKERS. Both groups were assessed for their 

Cardiorespiratory fitness by the treadmill stress testing. The Astrand Treadmill Test was done for 

the VO2max check.VO2 max = (Time × 1.444) + 14.99 is used for calculation VO2max level. Data 

was collected and analyzed with the help of SPSS 21 and MS Excel.  

 

The Astrand Treadmill Test  

The person begins the treadmill test at a gradient (incline) of 0% and walks up to a speed of 8.05 

km/h (5 mph). The timer should be set for three minutes after they reach this speed. Then, after 3 

minutes, reduce the grade to 2.5 percent and work for another 2 minutes. After that, the client's 

grade will increase by 5% every two minutes until they are unable to continue the exam.  

Results: From the total running time an estimate of your clients VO2 max can be calculated by 

using the following formula; 

VO2 max = (Time × 1.444) + 14.99 

 

 

 

 

PROCEDURE 
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DATA ANALYSIS 

The data analysis was conducted using version 26.0 of Social Science Packaging Software 

(S.P.S.S.). Independent T-tests and Chi-Square tests were used to assess the data. Microsoft Word 

2016-made graphical representation. 

 

RESULTS 

The results are quite apparent and reveal that there is an influence on the Plastic Recycle Factory 

Workers lung health since the VO2 max is lower than it should be. (35-45 

ml/kg/min>27.47±1.0381) Vo2max vs Age has a negative correlation of -.206 (Negative 

correlation), meaning that as age increases, the Vo2 max level decreases, and Vo2 max vs BMI has 

a negative correlation of -.148 (Negative correlation), meaning that as BMI rises, the Vo2 max level 

decreases.  

TABLE 1 SHOWS THE DEMOGRAPHIC DETAILS.  

TABLE 4 GENDER RATIO  

TABLE 3 VO2 MAX(KG/ML/MIN) STATISTICS (T TEST)  

TABLE 4 CORRELATION OF AGE VS VO2 MAX AND BMI. 24  

 

LIST OF TABLES: 

 

Table No.1 Demographic Descriptive Statistics (Weight,Height,Age) 

 

 AGE HEIGHT(cm) WEIGHT BMI 

Mean 23.13 164.4434 65.05 23.874 

N 100 100 100 100 

Std. Deviation 1.812 10.52960 13.325 3.2038 

 

TableNo.2 Age wise gender ratio 

 

Group Statistics 

 Sex N Mean Std. Deviation Std. Error Mean 

Age MALE 67 26.52 4.168 .509 

FEMALE 33 27.18 5.329 .928 

 

Table No3.GenderRatio 

 

Gender Ratio 

 Frequency Percent Valid Percent Cumulative Percent 

Valid MALE 67 67.0 67.0 67.0 

FEMALE 33 33.0 33.0 100.0 

Total 100 100.0 100.0  

 

Table No.4 T-Test results of The Astrand Treadmill Test 

 

 MEAN±SD T-TEST P-VALUE 

vo2max(kg/ml/min) 

GROUP A 

27.472±1.0381 206.684  

P<0.005 

vo2max(kg/ml/min) 

GROUP B 

38.711±1.838 176.83 
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LIST OF GRAPHS: 

 

GRAPH NO1: Gender Ratio 

 

 
 

GRAPH NO2: T-Test results of The Astrand Treadmill Test 
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DISCUSSION 

 

The objective of this study was to compare the incidence Plastic factory workers and non-plastic 

factory works Cardio health The results are quite apparent and reveal that there is an influence on 

the Plastic Recycle Factory Workers lung health since the VO2 max is lower than it should be. (35-

45 ml/kg/min>27.47±1.0381) Vo2max vs Age has a negative correlation of -.206 (Negative 

correlation), meaning that as age increases, the Vo2 max level decreases, and Vo2 max vs BMI has 

a negative correlation of -.148 (Negative correlation), meaning that as BMI rises, the Vo2 max level 

decreases. In a related study, Mohamed F. A. Elagib et al. 2020 Exposure to cement dust has been 

linked to declines in periodontal health in Sudanese workers in the cement industry. In addition to 

the 100 workers from the Rabak Cement Factory and Algablain Quarry who had been exposed to 

the harmful substances, 84 employees of the Kosti River Transport Corporation were also 

evaluated. Quantitative and qualitative data on demographics and way of life were gathered with the 

use of a precoded and pretested questionnaire. Tooth wear, calculus, plaque index, gingival index, 

probing depth, and gingival relapse were all evaluated (GR). There were large differences in TW 

and CAL between the exposed and control groups. The quantities were significantly higher in those 

who had been exposed to TW and CAL. None of the four metrics showed significant movement (PI, 

GIS, PPD, and GR). Somewhere between 16.8 and 29.5% of those in the exposed group took 

measures to lower their risk. Consequently, there were substantial differences in clinical indicators 

between those who used preventative measures and those who did not.  

Authors Abbas Norouzian Baghania, et al This study aimed to quantify the amount of pollution 

caused by a fungal bioaerosol in paper and cardboard recycling facilities, as well as the extent of 

any potential non-cancerous effects that might arise from such pollution. In a pioneering study, 

Iranian researchers looked intowhether or not bioaerosols pose a threat to workers' health. The 

information shed light on the seasonal variation in fungal concentrations across the WPCRF's 

various processing units. The findings were disconcerting, to say the least. Based on the findings, 

the air in the WPCRF included a sizeable quantity of bioaerosols. Massive amounts of bioaerosols 

were generated by the conveyor belt and the hand separation on route one. Air samples from the 

WPCRF's working units revealed the presence of numerous fungi, including Penicillium, 

Cladosporium, and Aspergillus, prompting concerns for the health of WPCRF employees who spent 

extended periods of time there. 29  

 

Future scope of study  

• More study can be done with higher sample size in the study for Both male and females' 

gender for correlation.  

 

Conflict of interest: -None  

 

Limitation of study 

• Less sample sizes  

• Limited activates performed  

• Limited Geographic region covered  

 

CONCLUSION 

According to the findings of this study, we are able to make the conclusion that there are stronger 

impacts of the cardiorespiratory fitness in factory workers who recycle plastic as compared to 

factory workers who operate in other types of materials. This demonstrates that working in a factory 

that recycles plastic can have significant negative impacts on one's health. 
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