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ABSTRACT

Introduction: Today, 25% of diseases in the world are directly or indirectly 
caused by environmental problems. The present study attempts to clarify 
physicians’ moral responsibility in this regard and the roles they can play 
to decrease environmental problems. It also evaluates their attitudes towards 
and performance of these roles. The clarification of this issue paves the way 
for interventions through effective education or policy-making, as well as 
directing useful research.
Materials and methods: A questionnaire was developed based on the results 
of qualitive study. The questionnaire assessed physicians’ awareness, attitude, 
and performance with regard to their environmental moral responsibilities.
Results: Physicians with longer work experience had better performance. 
Those who worked in offices or at universities had also better performances 
compared to those working in hospitals. Physicians with more awareness 
had better performance, especially those who had acquired this awareness 
through books and educational workshops.
The source of information was an effective factor on the gap between 
physicians’ attitude and performance scores those who had acquired 
information from books had the narrowest gap and those who had received 
information from social networks had the widest gap between attitude and 
performance scores.
Conclusion: The health system and the environment and its problems are 
intertwined and greatly influence each other. Thus this interrelation and the 
necessity of being concerned and having moral sensitivity were explained.
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Introduction

Rapid advances in technology and ever-
increasing changes of the modern world 
have caused many environmental hazards 

including climate change, air, water, and 
soil pollution, unsustainable use of world 
resources, ecosystem change, drainage of 
rivers and lakes, extinction of animal and plant 
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species, and other problems. These hazards 
can affect the public health so profoundly 
that there is now a close correlation between 
environmental hazards and the public health. 
According to the World Health Organization 
(WHO), a quarter of all human illnesses and 
deaths are related to environmental factors 
[1]. All environmental crises will both directly 
and indirectly affect human health, and the 
health system must incur all the costs and 
consequences of environmental degradation 
[2]. Thus, the health system should take 
serious actions in the matter. 

At the same time, there is a two-way 
relationship between the health system and 
the environment, and the health industry itself 
can pose serious risks to the environment. 
In fact, different parts of the health system 
cause many environmental problems, and 
the use of different products, technologies, 
and waste-producing resources made the 
health industry one of the major sources of 
pollution worldwide. The increasing use of 
detergents, hospital waste, observance of 
biosecurity in laboratories as well as genetic 
and biotechnological research and ecosystem 
changes are some cases of environmental 
impacts caused by the health industry [3-5]. 
Hence, physicians themselves can harm the 
environment. They also face the diseases 
caused by environmental crises every day. 
Both sides of this relationship, an effective 
principle of which includes physicians, must 
carefully be scrutinized [6]. Accordingly, 
a special ethical responsibility lies with 
physicians, who not only face environmental 
crises in general as citizens but also play 
professional roles in the matter in particular. 
In addition, special attention should be paid 
to the fact that physicians are role models 
in society. The professional commitments of 
physicians also include educational, research, 
supervisory, communicative, and managerial 
roles [7]. Physicians’ awareness, sensitivity, 
attitudes, and performance in relation to their 

ethical responsibility can play a significant role 
in protecting the environment. It is essential 
to know what personal and professional 
priorities the matter has for physicians and 
what attitudes and behavior they show toward 
their roles in reducing environmental crises. 
Since a few studies have been conducted 
on physicians’ awareness, attitudes, and 
performance in relation to the environment, 
this study aims to analyze the awareness, 
attitudes, and performance of physicians, 
specialists, and other individuals involved in 
the matter. Such a study provides the means to 
develop appropriate interventions to change 
or reinforce the attitudes and behavior of this 
influential group and develops a framework 
for further research to find the barriers to the 
realization of right attitudes toward the matter.

Materials and methods

A cross-sectional analytical study was 
conducted in 2017 to quantitatively analyze 
the awareness, attitudes, and performance of 
physicians in relation to their environmental 
responsibilities. Since there were no valid 
measurement tools for this purpose in Iran and 
other countries, the research team decided to 
develop a researcher-made questionnaire. To 
this end, the initial questionnaire was based 
on the literature review and a qualitative 
study conducted in 2016 [7].  According to 
the results of focus groups (group interview), 
four categories and 20 themes were extracted 
in 4 dimensions. These dimensions were 
physicians as ordinary citizens, physicians 
as special citizens (role models), physicians 
as professionals with individual and social 
commitments, and physicians as the officials 
of the health system. The final version of 
the questionnaire was based on the principal 
components and the resultant instances. As 
the first validation step, the questionnaires 
were distributed to 35 experts) 20 ethicist, 
10 methodologist, 5 clinical specialist(, 
20 of whom completed and returned them. 
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After the data analysis, Two questions that 
did not receive the required statistical score 
were removed, and other items were revised. 
In the second validation step, the third draft 
of the questionnaire was sent to 30 experts, 
20 of whom filled it out and returned it. At 
this stage, the validity of the content and the 
transparency and appropriateness of each 
question were assessed and expert opinions 
and comments were applied to items, and 
the fourth draft of the questionnaire was 
developed for the reliability evaluation. The 
questionnaire reliability was evaluated by 
using the test-retest method. After evaluating 
the resultant statistical index, the sample size 
was determined to be 200. The respondents 
were selected from the participants of three 
congresses held in Tehran. Since over 80% 
of items in some questionnaires were left 
unanswered, some of the respondents were 
selected via email and Telegram groups. The 
statistical data analysis was performed in 
SPSS 19. 

Results and discussion

The questionnaire consisted of three parts: 
Part 1) consisted of two stages. The first stage 
asked the participants about the demographic 
information, and the second stage asked them 
about their environmental responsibilities, 
and if they had the information, the next 
question was where they got their information 
from. Part 2) Participants' attitudes toward 
their environmental responsibilities toward 
air pollution were assessed in 9 questions. 
Part 3) Participants' performance toward their 
environmental responsibilities toward air 
pollution were assessed in 9 questions.

Demographic characteristics

The results showed that 10 respondents (4.9%) 
were under 35 years and that 148 respondents 
(72.9) were over 40 years. Regarding gender, 
134 respondents (66.0%) were male, whereas 

69 of them (34.0%) were female. The results 
also indicated that the physicians under 
study could have more than one workplace, a 
finding indicating why the total frequency was 
over 203. In terms of majors, 67 respondents 
(33.0%) were general practitioners, whereas 
56 respondents (27.6%) were specialists, 
and the rest of them (39.4%) were dentists. 
Based on the frequency distribution and 
percentage of physicians' work experience, 56 
respondents (27.6%) had less than 5 years of 
experience, and 128 respondents (63.1%) had 
more than 10 years of experience.

Awareness of environmental responsibilities 
toward environmental problem and air pollution 
and source of information

The results demonstrated that 100 respondents 
(49.3%) were aware of their environmental 
responsibilities. In addition, 22%, 32%, 41%, 
and 5% of respondents had acquired information 
on their environmental responsibilities toward 
environmental problem and  air pollution at 
work through books, papers, social networks, 
and workshops, respectively. 

Physicians’ attitudes toward their environmental 
responsibilities

Table 1 indicates frequency distribution (%), 
mean, and standard deviation of physicians’ 
attitudes toward their environmental 
responsibilities toward environmental problem 
and air pollution in different areas. From 
physicians’ perspective, it was very important 
to conduct relevant studies on air pollution 
and its effects on human health (with a mean 
of 4.62), provide accurate data and reports 
for the health system (with a weight of 4.61), 
and modify individual behavior to protect the 
environment (with a weight of 4.62). The least 
important factor mentioned by physicians was 
writing scientific papers on environmental 
problems such as environmental problem and  
air pollution and its effects on human health.
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Table 1. Frequency distribution (%), mean, and standard deviation of medical physicians’ attitude toward their 
environmental responsibilities

Physicians’ performance in relation to their 
environmental responsibilities

Table 2 shows frequency distribution (%), 
mean, and standard deviation of physicians’ 
performance in relation to their environmental 
responsibilities toward environmental 
problem and  air pollution in different areas. 
The results indicated that physicians showed 
the best performance in the observance of 
modified individual behavior to protect the 

environment (with a mean score of (3.41) and 
adherence to biological waste management 
protocols and workplace health guidelines 
(with a mean score of 2.99). In addition, 
they had the worst performance in the 
procurement of accurate data and reports for 
the health system (with a mean score of 1.48) 
and implementation of relevant studies on 
air pollution and its effects on human health 
(with a mean score of 1.50). 
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Table 2. Frequency distribution (%), mean, and standard deviation of physicians’ actions regarding their 
environmental responsibilities

Comparison of attitude scores

The results showed that gender, age, 
workplace, major, and work experience 
made significant differences between the 
respondents in terms of the mean score of 
their attitudes toward their environmental 
responsibilities. There was also a difference 
between their attitudes with regard to 
the source of acquiring information on 
environmental responsibilities.

The results demonstrated that the mean 

score of attitudes was significantly higher 
in physicians of older ages (p<0.001), male 
physicians (p=0.006), and those who were 
working in an office (p<0.001). In terms of 
major, specialists obtained a higher mean 
score of attitudes than general practitioners 
and dentists (p=0.017). Moreover, the mean 
score of attitudes was higher in physicians 
with more work experience (p<0.001). 

The results also indicated that the physicians 
who were aware of their environmental 
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responsibilities toward environmental 
problem and air pollution gained a higher 
mean score of attitudes than others 
(p<0.001). At the same time, those who had 
acquired information on their environmental 
responsibilities toward environmental 
problem and air pollution through social 
networks exhibited more positive attitudes to 
this issue (p<0.001).

Comparison of performance scores

The results showed that age, workplace, 
major, and work experience made significant 
differences among the respondents in terms 
of the mean score of their performance in 
environmental responsibilities. In addition, 
there was a difference between their 
performance with regard to the source of 
acquiring information on environmental 
responsibilities.  

The results demonstrated that the mean score 
of performance was significantly higher 
in physicians of older ages (p<0.001) and 
those who were working in an office or a 
university (p=0.005). However, there was 
no significant difference between male and 
female physicians in this regard (p=0.38). 
In terms of major, general practitioners 
and dentists obtained higher mean scores 
of performance than specialists (p=0.048). 
Moreover, the mean score of performance 
was higher in physicians with more work 
experience (p<0.001). 

The results also indicated that the physicians 
who were aware of their environmental 
responsibilities toward environmental 
problem and air pollution gained a higher 
mean score of performance than others 
(p<0.001). Furthermore, those who had 
acquired information on environmental 
responsibilities toward air pollution through 
books and workshops outperformed others in 
this regard (p<0.001).

Comparison of the gap between attitude and 

performance scores

The gap between physicians’ attitude and 
performance scores in terms of demographic 
characteristics was analyzed by using the 
Mann–Whitney U test (for two groups) and 
the Kruskal–Wallis test (for more than two 
groups).

Table 3 shows the mean and standard 
deviation of the gap between physicians’ 
attitudes and performance in relation to their 
environmental responsibilities toward air 
pollution in different demographic groups. 
The results indicated that gender, workplace, 
and major made significant differences in the 
physicians in terms of the mean gap score. In 
addition, there was a significant difference 
between the physicians in the mean gap score 
by the source of acquiring information on 
environmental responsibilities. Age and work 
experience had no effects on the mean score 
of the gap between physicians’ attitudes and 
performance in relation to environmental 
responsibilities.

The results also demonstrated that there was 
no significant difference between physicians 
of different ages in the mean gap score 
(p=0.25). However, the mean gap score of 
men was higher than that of women (p<0.001). 
The mean gap score was lower in physicians 
working in an office or a university than 
those working in a hospital (p=0.004). In 
terms of major, specialists obtained a higher 
mean gap score than general practitioners 
and dentists (p<0.001). Work experience 
(p=0.87) and awareness of environmental 
responsibilities toward environmental 
problem and air pollution (p=0.94) did not 
significantly change the mean gap score.

Furthermore, the highest and the lowest 
mean gap scores were related to physicians 
who acquired information on environmental 
responsibilities toward environmental 
problem and air pollution through books and 
social networks, respectively (p<0.001).
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Table 3. Mean and median of the attitude–behavior gap and their comparison across groups

Relationship between attitudes and source of 
information

The results showed that there was a significant 
relationship between attitude toward different 
components and source of information 
(p<0.0001). The physicians who had acquired 

information on environmental responsibilities 
toward environmental problem and air 
pollution through social networks exhibited 
more positive attitudes toward different 
components. However, the physicians whose 
sources of information were books exhibited 
weaker attitudes.     
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Relationship between performance and source 
of information

The results demonstrated that there was a 
significant relationship between performance 
in all components and source of information 
(p<0.001). The physicians who had acquired 
information on environmental responsibilities 
toward environmental problem and air 
pollution through social networks exhibited 
poorer performance in most components, 
whereas the physicians whose sources of 
information were books or papers showed 
performed better in different components. 

Relationship of demographic variables and 
physicians’ attitudes and performance in 
relation to the biological waste management 
protocols and workplace health guidelines

The relationships of age, gender, workplace, 
major, awareness, and sources of information 
with a positive attitude toward protocols were 
reported statistically significant. In addition, 
there was a significant relationship between 
positive performance regarding protocols and 
some demographic variables, including age, 
workplace, and work experience.

This study is premised on the assumption 
that one needs enough information and then 
corporates it into their attitudes in order 
to achieve the best performance. A serious 
criticism of this assumption is that it ignores 
the restrictions [8, 9]. However, because of 
the paucity of similar studies conducted on the 
environment, this study did not go into more 
details and employed the same simple model.

Improper performance and wrong behavior 
can result from two factors, the first of which 
is the insufficient awareness of environmental 
responsibilities. It is obvious that cognition, 
knowledge, and awareness of environmental 
responsibilities toward environmental 
problem and air pollution are the prerequisites 

for ethical performance. The second factor is 
the gap between attitudes and ethical actions. 
This can be attributed to the gap between 
knowledge and attitude or the gap between 
attitude and performance. Many individuals 
refuse to do ethical actions, despite having 
enough awareness and positive attitudes. This 
is the origin of most of the unethical behavior, 
which is referred to as the gap between attitudes 
and ethical actions. Such a gap is attributed to 
several factors like lack of ethical sensitivity 
and motivation, weakness of reasoning [10, 
11], inability to oppose social norms, and a 
sense of inability or low ability [12, 13].

Some of the main findings of this study are as 
follows:

The most important research finding was 
related to physicians’ awareness. The data 
showed that more than half of the respondents 
had received essentially no information about 
this issue. In this study, 103 respondents 
(53.7%) had formally obtained no information 
about their ethical responsibilities for the 
environment.  

The study also suggested that most 
physicians had acquired their information 
on environmental responsibilities toward 
air pollution through social networks, and 
the minority of them were informed through 
books and papers. Workshops and universities 
played a negligible role in this regard, the 
fact which is corroborated by some other 
studies. For instance, in a study conducted on 
415 students from different faculties of the 
University of Mazandaran in the academic 
year 2011-2012, the results indicated that 
there was no consistent pattern for the level 
of environmental literacy of higher education 
students [14]. Poor performance due to the 
gap between awareness and attitude or the 
gap between attitude and performance was 
another research finding. As discussed earlier, 
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this study aimed to analyze the environmental 
performance of physicians. It was observed 
that the respondents had performed poorly 
on their environmental responsibilities. In a 
study conducted on a hospital affiliated with 
Tehran University of Medical Sciences, the 
participants exhibited poor performance in the 
areas of health, safety, and the environment, 
despite having enough awareness and positive 
attitudes [15]. In another study conducted 
on the students of state universities in 
Mazandaran Province, there was a weak 
relationship between attitude and performance 
[14]. The data demonstrated that gender, age, 
workplace, major, and work experience made 
a significant difference between physicians 
in terms of the mean score of attitude. 
Moreover, the source of information led to 
different attitudes of physicians toward their 
environmental responsibilities.  A study was 
showed that there was a direct relationship 
between educational attainment and attitude 
(p<0.05) [15].

The physicians who were aware of their 
environmental responsibilities toward air 
pollution exhibited more positive attitudes than 
those who were unaware of such responsibilities. 
Therefore, it can be concluded that increasing 
physicians’ awareness of their environmental 
responsibilities toward air pollution would 
make for more positive attitudes toward 
these issues. At the same time, the physicians 
whose sources of information were social 
networks exhibited more positive attitudes 
toward environmental responsibilities. This 
may be due to easy access to social networks, 
which is the source of information and 
awareness for many people in today’s world. 
This means of communication is inexpensive 
and can be used at any place and time. Some 
previous studies have also reported the effect 
of virtual networks and TV on awareness of 
environmental responsibilities toward air 

pollution [16]. This can be also attributed to 
the widespread publicity of virtual networks 
in relation to the environment. The effect of 
cyberspace on today's world and on changing 
people's attitude and character should not 
be overlooked. However, social networks 
may provide people with false and incorrect 
information. Hence, service providers are 
recommended to acquire information from 
credible and accurate sources in order to adopt 
correct attitudes. 

The mean score of performance was 
significantly higher in physicians of older 
ages and those who were working in an 
office or a university. However, there was 
no significant difference between male and 
female physicians in this regard. In terms 
of major, general practitioners and dentists 
obtained a higher mean score of performance 
compared to specialists. Moreover, the mean 
score of performance was higher in physicians 
with more work experience.

The physicians who were aware of their 
environmental responsibilities toward air 
pollution exhibited better performance than 
others. It is obvious that people should 
have the necessary awareness and insight to 
perform properly. In addition, the physicians 
whose source of information was books and 
workshops showed better performance. It can 
be hence concluded that awareness is necessary 
for adopting a correct attitude and then proper 
performance, but the source of information is 
also important. In this study, the physicians 
whose source of information was social 
networks had adopted positive attitudes, bur 
those whose source of information was books 
and workshops exhibited better performance. 
This means that although the media had led 
to more positive attitudes, they could not 
make for the best performance. This can be 
attributed to the fact the information provided 
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by the media is sometimes superficial and 
fake. The content of the media mostly aims 
to excite the audience, whereas books usually 
create more favorable and stronger attitudes. 
As a matter of fact, stronger attitudes are 
more likely to lead to actions. In addition, the 
attitudes that are more consistent with beliefs 
and become part of the personality can lead to 
better performance.

The physicians who were working in an office 
or a university performed better than those 
working in hospitals. Since the hospital codes 
of conduct do not contain environmental 
considerations, the hospital staff needs 
organizational protocols and codes for proper 
environmental performance. Given the fact 
that biological waste management in hospital 
is of special importance, hospital managers 
are advised to design a framework for correct 
organizational behavior. A major action that 
can be taken by the Ministry of Health and 
Medical Education in line with environmental 
protection is the construction of green 
hospitals. 

From physicians’ perspective, conducting 
relevant studies on air pollution and its 
effects on human health and writing scientific 
papers on environmental problems such as 
air pollution and its effects on human health 
were the most and the least important factors, 
respectively. 

Since writing scientific papers on this subject 
can create reasonable and scientific evidence 
on the effects and risks of environmental 
problems on human health, something which 
can lead to scientific assumptions and theories, 
the necessity of this issue should be clarified 
for service providers and encourage them to 
pursue the issue.

Conclusion

This study aimed to acquire information 
on physicians’ awareness, attitudes, and 
performance in relation to their environmental 
responsibilities toward air pollution in order 
to develop interventions for improving 
physicians’ performance. 

The research findings suggested that, unlike 
many other behavioral traits, poor performance 
in relation to environmental issues is 
attributed to low awareness rather than the gap 
between opinion and action. Unfortunately, 
environmental issues have been neglected by 
Iranian educational policymakers, especially 
in medical education. The low awareness of 
physicians is achieved mainly through virtual 
networks that do not make for favorable 
performance, as shown in this study. 

Since environmental issues are closely linked 
to our individual lives and personal interests, 
it is not difficult to convince physicians 
and increase their sensitivity and ethical 
motivation. However, a few efforts have 
been made to promote correct behavior in 
the field of environmental protection. Iranian 
physicians may perform properly either based 
on their own general information or as they 
grow older.

The research findings demonstrated that 
the main problem is that the health system 
policymakers and authorities are not worried 
about environmental issues and develop 
any special intervention to improve the 
environmental performance of physicians.

It is necessary to conduct further studies to 
identify the existing research gaps and provide 
policymakers with the necessary information 
to develop the relevant interventions. 
Moreover, laws and executive mechanisms to 
protect the environment need to be revised. 
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