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ABSTRACT 

Objective: To assess the awareness about plastic utensils in doctors of Rawalpindi and Islamabad. 

Study Design: Cross-sectional study 

Place and Duration of Study: This study was conducted at two medical colleges of Rawalpindi and Islamabad in a 

period of six months in year 2017. 

Materials and Methods: Data was collected from 228 doctors selected using simple random sampling technique in 

three medical colleges and hospitals. Their knowledge about different qualities of plastic, the number allocation of 

plastics, and which plastic numbers to avoid as utensils was assessed. Also, their awareness about the leaching of 

chemicals from plastic utensils, factors increasing this leaching, and diseases associated with the use of plastic, was 

assessed. 

Results: Only 27.2% of doctors in our study sample were aware of plastic safety as measured using our awareness 

scale. Lowest awareness was found for the question about which plastic numbers to avoid (1.3% awareness). The 

highest awareness was found for the question about the leaching of chemicals from plastics into food (93.4%) 

Conclusion: According to our results, the majority of the doctors were unaware of plastic safety 
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INTRODUCTION 

Different types of plastics are available in the market, 

based on the resin identification coding (RIC) system. 

Each plastic type is allotted a specific number that is 

written on the bottom of plastic bottles and 

containers.1,2 It consists of a triangular design of arrows 

with a number inside and an abbreviation of the resin 

type.3 It is anticipated that almost half of plastic 

containers have chemicals that can be poisonous for 

humans.4 

The different resins used in synthesizing plastics are 

mostly linked with estrogenic and carcinogenic 

activity.5 Some examples are bisphenol-A (BPA), 

polycarbonate (PC), non-BPA-based polypropylene 

(PP) and Phthalates. BPA and Phthalates are especially 

harmful for children and women of reproductive age.6  
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Most plastic items release these chemicals in the liquid 

contained in them, even without any physical stress. 

This leaching is frequent if the liquid contains both 

polar and non-polar components such as in milk, and is 

further increased in the presence of heat, sunlight, or 

microwave heating.5 

Recet studies show that some of these seven types of 

plastics contain higher amounts of endocrine disruptors 

and are considered highly unsafe for health.5,7 These 

unsafe plastics are indicated by numbers 3, 6, and 7 and 

are made up of Polyvinyl chloride or PVC (no. 3 

plastic), Polystyrene or PS (no. 6), and Polycarbonate 

(no. 7), which contains Bisphenol A (BPA). Other 

plastics that are safer are Polyethylene Terephthalate or 

PET (no.1), High-Density Polyethylene or HDPE (no. 

2), Low-Density Polyethylene or LDPE (no. 4), and 

Polypropylene or PP (no.5).7,8 

On a global scale, despite being notorious for its 

harmful effects, plastic is still being used on a large 

scale in everyday life because of its convenience in 

eating, drinking, and use in everyday household items 

like baby bottles, teethers and toys, which can expose 

us to destructive chemicals of plastic.7 A study in Korea 

evaluated the levels of BPA in the urine of infants and 

found BPA in all samples, which was higher in those 

infants who were bottle-fed (P=0.014).10 BPA affects 

fertility, reproductive, immune, developmental, renal 

and nervous systems by its cytotoxic and mutagenic 

actions.11 
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There are gaps in public awareness about these issues. 

A Nigerian study showed that majority people did not 

know the meaning of the label 'BPA free' written on 

bottles. Most policymakers are also unaware of its 

meaning. The lack of awareness about plastic safety 

suggests a high level of exposure to these chemicals.12  

To date, there are no statistics or studies available about 

the awareness of unsafe plastic utensils in doctors 

internationally or nationally. To fill this gap, we 

conducted a pilot study first, on doctors of Rawalpindi 

Medical College, to calculate the desired sample size, 

which revealed 0% overall awareness. Current research 

aimed to assess awareness about unsafe plastic utensils 

in doctors as they are supposed to be well aware with 

any kind of health hazards. Its results will be valuable 

for health-sector authorities to focus on this neglected 

issue by increasing research, health education, and 

regulating the sale and use of unsafe plastics. 

MATERIALS AND METHODS 

This is a descriptive cross-sectional study conducted in 

six months period during the year 2017. Sampling was 

done from two selected medical colleges with their 

affiliated hospitals namely, Rawalpindi Medical 

College and its Allied hospitals, Shifa College of 

Medicine, Islamabad and its affiliated hospital. A total 

of 228 doctors were surveyed. Sample size was 

calculated after conducting a pilot study on 20 doctors 

from Rawalpindi Medical College. The proportion used 

for calculating sample size was of awareness about the 

numbering system of plastics in the pilot study, which 

was 6.66%. Taking margin of error (e) as 3.3%, with 

confidence level of 95%, the sample size came out to be 

228. Sample was selected using consecutive sampling 

technique. Both genders of age 25 to 65 years were 

included. Doctors who had attained some degree related 

to environmental sciences were excluded from the 

study. Data was collected by using questionnaires made 

in English with close-ended questions. 

In this study, awareness about unsafe plastic utensils 

was defined as knowledge that should be possessed to 

ensure the safe use of plastics. Information was 

collected regarding age, gender, clinical/ basic sciences 

department, highest qualification, years of experience, 

and knowledge about unsafe plastic utensils. Seven 

variables were included to judge their knowledge. 

Questions included knowledge about leaching of 

chemicals from plastic utensils, higher toxicity of 

certain plastics, seven types of plastics, numbering 

system of plastics, number of unsafe plastic utensils (3, 

6 and 7), factors increasing leaching and diseases linked 

with unsafe plastic utensils. Those who answered four 

or more questions correctly were labeled as 'aware,' and 

those answering less than four questions correctly were 

labeled as 'unaware'.  

Data was collected after obtaining informed consent 

from the doctor. Confidentiality of information was 

maintained, and due respect was given to them. Data 

was entered and analyzed in SPSS version 21. For 

effect modifiers like field of doctors (clinical/ basic 

sciences and qualification, stratification was done 

during the analysis of results, and awareness was 

compared among these groups using chi-square test. 

RESULTS 

A total of 228 doctors were recruited in this study. 

Majority were young female doctors with MBBS as 

their qualification and 1-10 years of experience. The 

demographic and professional characteristics of the 

sample are shown in table 1. 

Table No.1: Demographic and professional 

characteristics of doctors (n=228) 

Characteristics  Frequency Percent 

Age groups in years 

25-35 years 190 83.3 

36-45 years 23 10.1 

46-55 years 7 3.1 

56-65 years 8 3.5 

Gender 

Male 65 28.5 

Female 163 71.5 

Clinical/ Basics   

Clinical sciences 188 82.5 

Basic sciences 40 17.5 

Highest Qualification 

MBBS 196 86.0 

Postgraduate diploma 5 2.2 

MCPS or equivalent 11 4.8 

FCPS or equivalent 16 7.0 

Professional Experience Of Doctors In Years 

<1 year 29 12.7 

1-10 years 178 78.1 

11-20 years 12 5.3 

 >20 years 9 3.9 

Total 228 100.0 

Most doctors were aware about leaching of chemicals 

from plastics and higher toxicity of certain plastics. 

Lowest awareness was found regarding numbers of 

unsafe plastic type. Table 2 shows knowledge about 

plastic safety and percentage of correct and incorrect 

responses to each question. 

Table No.2: Awareness of doctors about questions 

asked about plastic use (n=228) 

Question asked Correct 

answer (%) 

Incorrect 

answer (%) 

Total 

(%) 

Do you know plastic 

utensils release 

chemicals in the food 

they contain? 

93.4 6.6 100 

Do you know certain 

types of plastics 

release more toxic 

78.9 21.1 100 
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chemicals than other 

types?        

How many types/ 

qualities of plastic are 

available? 

3.1 96.9 100 

Do you know each 

plastic type is 

allocated a specific 

number? 

43 57 100 

Which plastic 

numbers one should 

avoid to be used as 

utensils 

1.3 98.7 100 

Which factors 

increase the rate of 

release of chemicals 

from plastic? 

42.5 

 

57.5 100 

Which diseases you 

know to be linked 

with use of plastic?   

14.9 85.1 100 

Those who answered four or more questions correctly 

were labeled as 'aware' and those answering less than 

four questions correctly were labeled as 'unaware'. 

Overall awareness calculated using this scale was only 

27.2%.  

 
Figure No.1:  Overall Awareness about plastic safety 

(n=228) 

Overall awareness was compared among groups of 

doctors according to their field. Doctors working in 

clinical departments were more aware as compared to 

basic sciences doctors (p-value= 0.021). Also doctors 

having higher qualification had higher level of 

awareness with significant p-value of 0.043 (refer to 

table 3). 

Table no.3: 

Effect 

modifier 

Aware Unaware p-value 

Clinical/ basic department 

Clinical 

sciences 

57 (30.3%) 131 (69.7%) 0.021 

Basic sciences 5 (12.5%) 35 (87.5%) 

Qualification 

MBBS 49 (25%) 147 (75%) 0.043 

Postgraduate 

diploma 

2 (40%) 3 (60%) 

MCPS or 

equivalent 

2 (18.2%) 9 (81.8%) 

FCPS or 

equivalent 

9 (56.3%) 7 (43.8%) 

Data are shown as N (%) and p-value calculated using chi-

square test. 

DISCUSSION 

This study aimed to assess the awareness of doctors 

about the unsafe plastic utensils. According to results, 

majority doctors (93.4%) were aware that leaching 

occurs from plastics into the food they contain. Lowest 

awareness was found regarding which plastic numbers 

to be avoided for use as utensils; the correct answer was 

given by only three doctors (1.3%). Overall 62 doctors 

(27.2%) were aware of unsafe plastic utensils according 

to the scale used, while the majority of 166 (72.8%) 

doctors were unaware of it. This highlights the lack of 

awareness, and the need thereof, of raising public 

awareness of the hazards of plastic materials on a large 

scale to address the rising issue of plastic safety.13 In 

the past few years, there has been an increase in 

concern about the possible health problems linked with 

exposure to phthalates, a chemical in plastics.14 Only a 

few years back, there were limited studies available 

which studied the relationship between BPA and effects 

on human health.15 The first such study got published in 

1997, and after that, more than 100 such studies have 

been published.16, 17 More researches are now available 

for PBDEs as well.18 

In current study, only 15% doctors were aware of the 

diseases linked with the use of plastic utensils. This 

level of awareness is considered very low as doctors are 

supposed to be knowledgeable regarding health risks in 

environment.  Similar results were shown by a survey 

done on experts' opinions about phthalates, an 

important chemical of plastics, in Norway. This survey 

revealed a high gap in knowledge. None of the six 

experts (0%) agreed that they have a high level of 

knowledge about phthalates toxicokinetics.19 This low 

level of awareness is probably due to lack of consensus 

on hazards of plastics among plastic industry and 

scientists coupled with lack of political will in curbing 

its use. Therefore, our current trend of plastic use and 

manufacture is rising at a fast rate.20 A survey done in 

the US also showed that people were confused about 

banning BPA due to the opposing claims of scientists 

and the plastic industry.21 In California, a bill named 

'AB319' was started in 2005 on banning BPA, which 

was actively opposed by industries making plastics, 

chemicals, grocery and baby products. Uncertainty was 

spread by contradictory statements and obscuring real 

information from the public, especially by those 

interested in BPA production.22  

Plastic is toxic for infants as well, and its use needs to 

be regulated. It is banned in many developed countries. 

Association of Canadian Community Colleges advises 

elimination of Styrofoam plastics as it is supposed to be 

a probable carcinogen.23 In France also, the use of 

bisphenol A in baby bottles was banned on 30th June 

2010, and also banned for use in food packaging made 
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for children of ages 0 to 3 years, on 1st January 

2013.24 Also, U.S. state governments and European 

authorities suggested legal actions to limit the use of 

certain phthalates, as evident by Consumer Product 

Safety Improvement Act in 2008 by US.25  

This is an innovative study and to our knowledge is the 

first study on this topic in our country. Researchers 

conducted a pilot study to test the check the efficacy of 

questionnaire and used a sufficient sample size for data 

collection. However, there were some limitations also 

in this study. Firstly, no international, national or local 

study was found on this topic so comparison with other 

studies was insufficient. Secondly, there is no standard 

tool available for measuring awareness about plastic 

safety as this concept is not established in our public 

and even public health authorities. So we made our own 

scale of measuring awareness about plastic safety, the 

validity of which is uncertain. 

CONCLUSION 

In this study, we observed that most doctors were 

unaware of unsafe plastic utensils and diseases linked 

with them. However, most of them knew that chemicals 

leach from plastics in food, and certain plastic types 

leach more chemicals than other types. This awareness 

was found to have significant relation with the 

qualification of doctors. 

Recommendations: Seminars should be done to raise 

awareness of doctors regarding unsafe plastic utensils. 

Public can benefit from awareness campaigns through 

public health messages on social media. Policies should 

be made to cut down manufacture and use of plastics 

that are more toxic and safe alternatives should be made 

available. Safe alternatives for plastic include glass and 

lead. Glass baby bottles since these are an excellent 

alternative to plastic bottles. It has been found that no 

detectable lead or cadmium leaches from the glass. The 

aluminium and stainless-steel bottles are also harmless 

with respect to leaching of metals in water. 
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