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Abstract: Recent research and guidance provided by regulatory authorities address the growing
concerns on the control of chemicals used in consumer products. In this context, this study responds
to literature alerts emphasizing the need for promoting risk reduction by decreasing the use of
damaging chemicals and raising public awareness on this issue. It focuses on East-Central Europe
and investigates whether consumers are worried about the impact on health of chemicals, and
whether they think there is enough information available in this sense. The study uses logistic
regression in order to analyze the secondary data from Special Eurobarometer No. 416 (part of
Eurobarometer Wave EB 81.3, European Commission, 2014), namely 27,998 interviews collected in
all 28 EU countries, of which 11,460 are from East-Central Europe. The research reveals a profile of
East-Central Europeans, who consider that they lack information on the topic, and identifies the most
effective way of reaching these people according to their perceptions and habits. Reporting results
on a representative sample in East-Central Europe, the study indicates the channels, sources of
information, and trusted institutions in order to support a campaign for raising public awareness on
the health impact of chemicals used in consumer products.

Keywords: sustainable action; public awareness; consumer protection; health; chemicals in consumer
products; regulatory standards; East-Central Europe

1. Introduction

Environmental and health issues are key concerns for modern society. Both public authorities and
consumers display a significant interest towards this issue. Although technology generates economic
development, we should also consider its impact on the natural resources of the planet due to the
fact that this process implies an upgrade of used production methods and, implicitly, the use of
chemicals [1]. Chemicals in products used daily may have a significant impact on both human health
and the well-being of the planet, as these remain for a long time in the environment. This has been the
subject of various international legislative initiatives. Together with pollution and depletion of natural
resources, it is a key concern for the European Union citizens. With 43% of EU28 citizens concerned
about the impact of chemicals on human health [1], this has become a subject of interest not only for
policy-makers, but also for non-governmental organizations advocating for increased awareness and a
radical change of attitude.
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Several international institutions, such as the European Chemicals Agency or the European Food
Safety Authority initiated studies identifying toxic chemical substances used in the composition of
consumer products. As this information becomes available and widespread, it justifies the initiation
of further studies exploring the impact of specific chemicals on human health. Although regulatory
agencies and authorities are formally involved in providing guidance (for instance, REACH Regulation
in EU), there are still unknown features and debates on the use of certain substances [2].

Chemicals are present in almost all manufactured products: electronics, cosmetics, cleaning
products, building materials, and clothes [3–5]. Table A1 in the Appendix A summarizes the main
chemical substances included in dairy products (milk, yogurt, cream cheese), processed meats,
refreshments, drinks, pasta, canned foods, other long-life edible products [6–9], furniture and
home-based industrial products [10–13], buildings and construction industry [14–17], agricultural
products and pests management [7,18], polish and other products of domestic use [19–21], and
lubricants and oil derivatives [22,23]. It has been agreed that both consumers and the environment are
exposed to emissions from products that include these chemicals [24–26], even if their contribution to
the technological development of our society is undeniable.

It can also be argued that chemicals are essential for the development of a modern society and
that their use can bring substantial benefits, such as an improved quality of life [27]. However, it is
obvious that, aside from these benefits, there are negative effects that damage our biological system
and cannot be neglected [5,26,28].

The interaction between the members of our society and chemical industry generates complex
and controversial perceptions that are influenced by such social factors as: education, social media
environment, revenue, social status, urban or rural residence or geographic area [6,11,29]. In order
to analyze the nature of this relationship, it is important to identify the view that each member of
society holds when expressing its opinion on the use of chemicals in products. Therefore, for the end
users of the products, the opinion on the use of chemicals may range from useful to dangerous, and is
influenced by the level of knowledge and education of every person. Those who are informed about
the hazardous effects of chemicals on human health and the environment have a negative opinion
about the use of products that contain chemicals, and others who are not informed properly see these
products as being useful and a source of technological and economic development. The last category
also reports positive economic benefits from the growth of employment rate [29].

The perceptions of individuals can be also influenced by the geographical proximity to the
chemical industry. People who live in highly-industrialized areas may interact significantly with such
products and view them as polluters or as accidents waiting to happen. For people who live in less
industrialized areas, the may base their perceptions on the product’s use and indirectly on what they
hear from mass media or other people [29].

The answer to these negative aspects mentioned above resides in achieving a sustainable economic
development by using substitutable substances that are less harmful for the environment and also
for the human health [11,21], and by improving the legislative framework regulating the use of
chemicals in products [14,20]. The companies complying with these legislative directives can obtain
a competitive advantage in the market compared to the companies that follow only the minimal
mandatory requirements [16].

Due to technological development of instruments facilitating public communication and implicitly
the raise of public awareness, the use of chemicals in products is considered by some researchers
to be well-controlled nowadays [6,14,20]. Although financial incentives that can be provided by the
chemical industry are substantial, the harmful negative effects must be recognized and prevented
by raising public awareness through mass media and social media [16]. Social wellness and human
development are seen nowadays as depending on technological advances and on assumed behavior of
citizens who are aware of the harmful effect of certain chemicals [29].

Since 1950, public institutions and NGOs have been organizing awareness campaigns on the
negative impact of chemicals on human health [26,30]. Chemical exposure is connected to many severe
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human disorders, such as cancer [26,30,31], asthma [24], endocrine diseases [26], or neurobehavioral
problems [32]. To assess the risk generated by the exposure to chemicals, complex, expensive, and
time-consuming tests are required [33–35]. This is because the details about the chemical content of
products are not always available to consumers, organizational buyers, or regulators who evaluate the
risks of using these products in our everyday life [2]. The growing concerns about the control and use of
these chemicals are further amplified if we consider their impact on the natural environment [4,27,36].
In this context, researchers in the field of consumption began to take interest in environmental
topics [28]. For example, starting with 1970, new environmental fields, such as ecological economics
and industrial ecology have been developed [36].

Human perception as regards the relation between environment and health across specific scales
(natural, neighborhood, and home) has been analyzed to gauge public awareness on the consequences
of chemical exposure [30]. The findings indicate that people believe that home and neighborhood can
be managed more easily than the wider natural environment, and are not seen as a substantial risk for
the health of individuals. This demonstrates that there is a real need to increase public awareness of
environmental and health issues as people should be informed about the harmful effects of cleaning
products and pesticides used in their immediate vicinity. Various studies analyzed perceptions on the
harmful effects of chemical substances on human health, the environment or both. All these studies
emphasized the importance of individual perceptions on the use of chemicals in everyday products.
In turn, these perceptions inform attitudes, and attitudes shape the ways in which people respond to
public policy initiatives [26,30].

Although this is an ongoing concern for academic researchers, recent studies demonstrate that
knowledge on the hazards and risks associated with the use of chemicals continues to be very limited [5,28].

It is also a concern for governmental institutions. For example, in the United States, the Chemical
Safety Improvement Act (2013)—an upgraded version of the Toxic Substances Control Act (1976)—was
adopted by the Environmental Protection Agency (EPA). In Europe, regulations on the Registration,
Evaluation, Authorization and Restriction of Chemicals (REACH) were introduced in 2007 by the
European Chemicals Agency. Researchers analyzed these two regulations and agreed that regulatory
standards in Europe are tighter [5,26] and more easily accessible by consumers than their American
equivalents [28]. Chemical manufacturers, however, favor US regulations when compared to the EU [2].
The International Chemicals Management (SAICM) is the legislation that seeks to minimize the risks
associated with the use of chemicals. It demands increased consumer/customer access to information
connected to the chemical content in products by using a unified database [2]. However, as different
regions of the world vary in their degree of economic development, the absence of an internationally
standardized approach to this issue can be easily noticed [28,33,37]. Details on the legislation in the
European Union applied for rational use of chemicals in consumer products [2,28,38–43] are provided
in Table A2 in the Appendix A.

Another reason that can justify the lack of standardized information is that segments of audience
have specific informational needs and legislation cannot meet all of them. For example, from a
consumer perspective, the information related to health risks of using a product containing specific
chemical substances is important. Meanwhile, recyclers need to understand the information related to
the recommended management of a specific product (e.g., if incineration or crushing is needed). At the
same time, manufacturers are interested in the presence of chemicals because they want to produce
competitive goods and comply with the legislation regarding environmental protection. Therefore, the
development of a complex, internationally-standardized system needs to consider all these different
requirements. Furthermore, to control the use of hazardous chemicals in products, a risk management
strategy should effectively handle the issue of combinations of chemicals as well [2,25].

Researchers also analyzed the recommendations of the regulatory legislative framework that
could be used to mitigate the risks of using chemical substances. Organizing consumer awareness
campaigns is just one approach that should be considered, along with finding the right methods for
substance substitution or efficient waste management [33].
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Widely accessible studies from many national and international organizations explain the effect
the chemicals used in consumer products have on human health [35]. The Campaign for Safe
Cosmetics is a non-profit advocacy group, which launched legislative proposals and consumer
campaigns aimed to inform consumers about the harmful effects of chemicals used to obtain
cosmetics. As an answer to these initiatives, some companies changed the composition of baby
products (e.g., Johnson and Johnson—New Brunswick, NJ, USA). Other organizations, such as Safer
Chemicals, Healthy Families, The American Nurses Association (ANA) and The American College
of Obstetricians and Gynecologists (ACOG) advanced healthier alternatives. To maintain customer
loyalty, well-known companies, such as Gatorade (Chicago, IL, USA), Walmart (Bentonville, AR, USA),
Target (Minneapolis, MN, USA), or Procter and Gamble (Cincinnati, OH, USA) agreed to stop using
some chemicals, such as synthetic growth hormone rBGH, bisphenol, or dibutyl phthalate (DBP),
which were considered harmful for human health [26].

To develop a consumer guidance process, it is important to examine what people already
know about the use of chemicals in consumer products, if they are worried about the impact of
chemicals on health, and whether they think there is enough available information in this sense or,
conversely, do people feel they lack information about the impact on their health of chemicals used in
everyday products?

Our objectives are, therefore:

(1) To identify a profile of East-Central Europeans (socio-economic and spatial characteristics) who
are more likely to consider that they lack information about the impact of chemicals on human
health and are more willing to receive such information.

(2) To indicate the adequate communication channels and institutions to support an information
campaign for raising awareness on health impact of chemicals used in consumer product based
on our findings regarding perceived credibility of information sources on this issue and media
consumption habits in the countries of the East-Central European area.

2. Materials and Methods

In analyzing which people in East-Central Europe are more likely to believe that they lack
information on the impact on health of chemicals used in everyday products and to discover the most
appropriate sources of information and trusted institutions for promoting an awareness campaign, we
used in this study data from Special Eurobarometer No. 416 (‘Attitudes of European citizens towards
the environment’), as part of Eurobarometer Wave EB 81.3 [44]. Covering the population aged 15
and over in the 28 European Union Member States, the survey was conducted between 26 April and
11 May 2014, in the respondent’s national language, comprising 27,998 face-to-face interviews. Of the
total, 11,460 were conducted in East-Central Europe, with about 1000 interviews in each country.

For ensuring that on the issues of gender, age, region and size of locality, the sample was
representative for the population to which it belongs, a multi-stage, random (probability) sampling
methodology was used, along with a national weighting procedure. The weighting scheme ensures that
the sample is representative by correcting for sub/supra represented populations (details in the Special
Eurobarometer No. 416 methodology [44]). However, considering the debate on using weights for
multivariate analyses we, therefore, used the weighting scheme only for the univariate analysis in order
to obtain representative results as recommended in Eurobarometer methodology and in literature [45].
The same approach was previously used in other studies using Eurobarometer surveys (e.g., [46–48]).

In order to find valuable information for an awareness campaign, the dependent variable is
whether individuals in East-Central Europe consider that they lack information about the impact of
chemicals on health. This is based on those who choose ‘the impact on our health of chemicals used in
everyday products’ among the five main environmental issues where information is lacking. Accordingly,
considering that the dependent variable is a dummy variable, with recorded value 1 for those selecting
the chemicals impact on health and with value 0 otherwise, we have used logistic regression analysis.
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The selected independent variables can be grouped in four categories: socio-economic variables,
spatial characteristics, variables related to the sources of information about environmental issues
and variables related to trusted institutions for providing reliable information about environmental
issues. Hence, gender (dummy variable: male, female), age group (categorical variable: 15–24 years,
25–39 years, 40–54 years, 55 years and older), employment (categorical variable: self-employed,
employed, not working), and problems in paying bills (categorical variable: most/from time to time,
almost never/never) were used for analyzing the socio-economic profile of the respondent, while type
of community (categorical variable: rural area, small/middle-sized town, large town) and country of
residence (categorical variable: Hungary, Czech Republic, Estonia, Latvia, Lithuania, Poland, Slovakia,
Slovenia, Bulgaria, Romania, Croatia) were used for analyzing spatial variations. Dummy variables
were used for the following sources of information on environmental issues: newspapers; magazines;
radio; television news; films and documentaries on television; books; publications, brochures or
information materials; Internet (websites, blogs etc.); social media; events (conferences, exhibitions,
festivals etc.); conversations with relatives, family, friends, neighbors, or colleagues. Finally, in order to
analyze trusted institutions for providing reliable information regarding environmental issues, dummy
variables were also used in the following entities: companies, trade unions, national government,
regional or local government, European Union, and International organizations (e.g., United Nations).

For reporting the findings, firstly was emphasized the importance of impact on health of
chemicals amongst the main issues that people living in East-Central Europe are worried about.
Secondly, descriptive statistics and, thirdly, logistic regressions were used to identify the respondents
who are more likely to report lacking information on the impact of chemicals on health in East-Central
Europe and to explore sources of information and trusted institutions for promoting a marketing
campaign designed to increase awareness among the population and to support public health policies.

3. Results

To start assessing whether the impact of chemicals used in everyday products is a source of
serious concern, Figure 1 reports the issues that are most worrying for European citizens.
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Figure 1. Main environmental concerns in EU28 and East-Central Europe (n = 27,998).

Overall, at EU-28 level, the most common responses relate to air pollution (56% of Europeans
being worried about air pollution), water pollution (50%), waste generation (43%), and the impact
of chemicals on health (43%). Similar results are obtained when analyzing the main environmental
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issues in East-Central Europe. Half or more of the citizens in East-Central Europe are worried about
air pollution (58%) and growing amount of waste (51), followed by water pollution (44%) and the
impact on health of the chemicals used in everyday products (35%). Indeed, Figure 1 reveals that the
impact on health of chemicals used in everyday life is a source of serious concern at both EU-28 level
and East-Central Europe level. In comparison, people in these regions are least worried about noise
pollution (15% and 19%), soil degradation (13% and 19%) or harmful invasive species (11% and 9%).

However, is it the case that the impact on health of chemicals is considered a serious concern in
all countries in East-Central Europe? Table 1 reports the variations by country.

Table 1. Main environmental concerns in East-Central Europe, by country (n = 11,460).

Region/Country Air Pollution Growing Amount
of Waste Water Pollution Impact of Chemicals

on Health Natural Resources

% Rank % Rank % Rank % Rank % Rank

East-Central
Europe 58 1 51 2 44 3 35 4 26 5

Hungary 68 1 59 2 49 3 30 5 33 4
Czech Republic 55 2 61 1 44 3 35 4 33 5

Estonia 47 3 52 1 47 4 48 2 31 5
Latvia 49 4 53 3 61 1 53 2 25 5

Lithuania 64 1 54 3 53 4 63 2 19 5
Poland 56 1 54 2 37 3 32 4 24 5

Slovakia 53 2 55 1 48 3 41 4 30 5
Slovenia 60 1 49 2 49 3 42 4 27 5
Bulgaria 62 1 42 3 51 2 40 4 28 5
Romania 60 1 37 3 45 2 33 4 24 5
Croatia 58 1 55 2 48 3 39 4 29 5

Note: ranks calculated considering the percent with two decimals.

For instance, in Poland, air pollution is cited as the main environmental concern (cited by 56%),
followed by the growing amount of waste (54%), water pollution (37%), impact of chemicals on health
(32%), and the depletion of natural resources (24%). Indeed, whether one examines solely the Baltic
countries, the finding is that people living in this area are more likely to be worried about the impact on
health due to chemicals in everyday products when compared to East-Central Europe average (48%
in Estonia, 53% in Latvia, and 63% in Lithuania, compared to East-Central Europe average of 35%).
Nevertheless, a closer investigation reveals that in Baltic countries the impact of chemicals on health was
the second most frequently cited environmental issue (behind remaining the growing amount of waste
in Estonia, water pollution in Latvia, and air pollution in Lithuania), whilst it was ranked fifth only
in Hungary. In East-Central Europe as a whole, the impact of chemicals on health was ranked fourth
amongst main environmental concerns, showing the environmental concerns of people in this region.

Whilst always ranked among the first four main environmental concerns in East-Central Europe,
the impact of chemicals on health is the issue about which almost one third of people would like to
receive more information. Table 2 shows that 32% of respondents in East-Central Europe stated that
they lack information about the impact on health of chemicals used in everyday products.

To start to evaluate who is more likely to report lacking information about the impact of chemicals
on health in East-Central Europe, Table 2 reports the variations by socio-economic and spatial
characteristics. It reveals that 31% of men and 32% of women stated that they lack information
about the impact on health of chemicals used in everyday products. Similarly, those aged 14–24
seem to be more likely to lack information about the impact on health of chemicals than the ones
aged over 54 (34% compared to 30%), and respondents having most of the time difficulties in paying
household bills seem to be more likely to lack such information than the respondents never or seldom
having difficulties in paying bills (35% compared to 31%). The employed would like to have more
information about the impact on health of chemicals (33%), as well as the respondents living in small or
middle-sized towns (36%). These results are further supported by findings in Table 2 on respondents
stating that they feel well-informed about environmental issues in general.
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Turning to spatial characteristics, Table 2 shows the differences between countries in East-Central
Europe to the extent to which respondents think they lack information about the impact of chemicals
on health. This reveals that people in Lithuania (48%), Slovenia (42%), Bulgaria (40%), Slovakia, and
Latvia (39%) would like to receive more information about the impact on health of chemicals.

Table 2. Health impact of chemicals–lack information, by socio-economic and spatial characteristics
(n = 11,460).

Socio-Economic and Spatial
Characteristics

Impact of Chemicals
on Health—Lack

Information

Informed about Environmental Issues

Very Well Fairly
Well

Fairly
Badly

Very
Badly

Don’t
Know

% % % % % %

EU-28 32 9 53 29 6 3

Gender
Men 31 10 53 28 6 3

Women 32 7 53 31 6 3

Age group
(years)

15–24 34 8 53 31 5 3
25–39 33 8 53 30 6 4
40–54 32 9 54 28 6 3
55+ 30 8 52 29 7 4

Employment
status

Self-employed 30 13 57 22 5 3
Employed 33 8 55 29 5 3

Not working 31 8 51 30 7 4

Problems
paying bills

Most of the time 35 7 40 38 13 2
From time to time 31 6 51 32 7 4

Almost never/Never 31 10 57 26 4 3

Type of
community

Rural area or village 29 10 53 27 7 3
Small/Middle town 36 7 52 31 6 4

Large town 32 8 54 30 5 3

Country

Hungary 28 9 60 25 6 0
Czech Republic 36 7 41 40 11 1

Estonia 38 5 64 28 2 1
Latvia 39 6 59 30 4 1

Lithuania 48 5 56 33 5 1
Poland 27 7 58 24 3 8

Slovakia 39 8 50 32 8 2
Slovenia 42 15 67 16 2 0
Bulgaria 40 10 44 36 8 2
Romania 31 10 48 34 8 0
Croatia 35 12 54 28 6 0

To start identifying sources of information and trusted institutions for promoting a marketing
campaign designed to increase the awareness among the population and support public health policies,
Table 3 reports the trusted institutions and sources of information frequently used by individuals who
consider they lack information about the impact of chemicals on health.

Analyzing the results in Table 3, the finding is that 67% of those who consider they lack information
about the impact of chemicals on health cited television news as the main source of information about
the environment, 40% cited the Internet (website, blogs, etc.), 32% cited films and documentaries on
television, 28% cited newspapers, and 24% cited radio as one of their main sources of information.
Relatively few people reported that their main sources of information about environmental issues
include books (6%) or events (3%). When investigating the trusted institutions in Table 3, the finding
is that 12% of those who consider they lack information about the impact of chemicals on health
expressed trust in the information provided by international organizations, and 11% showed trust in
the information provided by the European Union.

Therefore, by analyzing these descriptive statistics, the tentative conclusion is that small variations
exist between socio-demographic groups when dealing with a lack of information about the impact
of chemicals on health. However, cross-national variations can be noticed, as well as notable
differentiation between sources of environmental information and trusted institutions. To test whether
these associations are significant when other variables are taken into account and held constant, Table 4
reports the results of a logistic regression analysis.
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Table 3. Sources of information and trusted institutions (individuals who consider they lack information
about the impact of chemicals on health; n = 4208).

Information about Environmental Issues

Sources of Information % Trusted Institutions %

Television news 67 International organizations 12
Internet (websites, blogs etc.) 40 European Union 11

Films and documentaries on television 32 Regional or local government 6
Newspapers 28 National government 4

Radio 24 Companies 2
Conversations with relatives, family etc. 15 Trade unions 2

Publications, brochures etc. 10
Magazines 9

Social media 9
Books 6

Events (conferences, exhibitions etc.) 3

Table 4 shows that an additive model is used. Model 1 in Table 4 evaluates the socio-economic
variables (gender, age, employment status, problems paying bills) to examine their association with
the propensity to lack information about the impact on health of chemicals, while Model 2 in Table 4
adds the spatial variables (type of community and country) alongside the socio-economic variables.
Model 3 and Model 4 in Table 4 add the sources of information about environmental issues and trusted
institutions for providing reliable information about the environmental issues to the socio-economic
and spatial variables.

Model 1 in Table 4 reveals that women are significantly more likely to consider they lack
information about the impact of chemicals on health than men. No significant relationship is found
between the propensity to lack information and other socio-economic variables (age, employment
status, problems paying bills). When adding spatial variables in Model 2 in Table 4, the additional
finding is that people living in the Czech Republic, Estonia, Latvia, Lithuania, Slovakia, Slovenia,
Bulgaria, Romania, and Croatia are significantly more likely to consider they lack information about
the health impact of chemicals than those living in Hungary. However, no significant relationship is
found with the type of community.

Furthermore, Model 3 in Table 4 reveals that respondents using films and documentaries
on television, Internet (other websites, blogs etc.), conversations with relatives, family, friends,
neighbors or colleagues, publications, brochures or information materials, social media, television
news, newspapers, and radio as the main sources of information about environmental issues are
significantly more likely to report lacking information about the impact of chemicals on health.
These sources of information would be appropriate for promoting a marketing campaign designed
to increase awareness among those who would like to have more information about the impact on
health of chemicals. Model 4 in Table 4 shows that people who trust the information provided by the
European Union and international organizations are significantly more likely to consider they lack
information about the impact of chemicals on health. Similarly, these institutions would be reliable
institutions for providing information about the impact of chemicals used in everyday products.
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Table 4. Logistic regressions of the propensity to lack information about the impact of chemicals on
health in East-Central Europe.

Variables Model 1 Model 2 Model 3 Model 4

Female 0.129 *** (0.040) 0.105 ** (0.041) 0.085 ** (0.041) 0.085 ** (0.041)

Age group (CG: 15–24 years)

25–39 years −0.057 (0.078) −0.035 (0.079) 0.014 (0.080) 0.018 (0.081)
40–54 years −0.013 (0.078) −0.016 (0.079) 0.059 (0.081) 0.069 (0.081)

55 years and older −0.044 (0.070) −0.066 (0.071) 0.067 (0.075) 0.080 (0.076)

Employment (CG: Self-employed)

Employed 0.067 (0.080) 0.053 (0.081) 0.059 (0.082) 0.064 (0.082)
Not working −0.059 (0.084) −0.053 (0.085) 0.013 (0.086) 0.019 (0.086)

Problems paying bills (CG: Most of the time)

From time to time −0.101 (0.064) −0.050 (0.065) −0.087 (0.066) −0.088 (0.066)
Almost never/Never −0.057 (0.059) 0.027 (0.062) −0.039 (0.063) −0.044 (0.063)

Type of community (CG: Rural area or village)

Small/Middle town 0.048 (0.048) 0.039 (0.048) 0.035 (0.048)
Large town 0.060 (0.051) 0.016 (0.052) 0.003 (0.052)

Country (CG: Hungary)

Czech Republic 0.373 *** (0.095) 0.289 *** (0.096) 0.293 *** (0.096)
Estonia 0.454 *** (0.094) 0.411 *** (0.096) 0.433 *** (0.096)
Latvia 0.485 *** (0.095) 0.467 *** (0.097) 0.490 *** (0.097)

Lithuania 0.875 *** (0.094) 0.883 *** (0.095) 0.890 *** (0.095)
Poland −0.064 (0.100) 0.011 (0.102) 0.024 (0.103)

Slovakia 0.557 *** (0.095) 0.515 *** (0.097) 0.522 *** (0.097)
Slovenia 0.631 *** (0.094) 0.641 *** (0.095) 0.659 *** (0.096)
Bulgaria 0.554 *** (0.095) 0.602 *** (0.097) 0.594 *** (0.097)
Romania 0.180 * (0.096) 0.204 ** (0.098) 0.213 ** (0.098)
Croatia 0.380 *** (0.097) 0.334 *** (0.098) 0.332 *** (0.098)

Sources of information about environmental issues

Newspapers 0.211 *** (0.046) 0.204 *** (0.046)
Magazines 0.103 (0.070) 0.096 (0.070)

Television news 0.328 *** (0.050) 0.318 *** (0.051)
Radio 0.175 *** (0.049) 0.173 *** (0.049)

Films and documentaries on television 0.612 *** (0.049) 0.597 *** (0.049)
Conversations with relatives, family, friends, neighbors or colleagues 0.386 *** (0.062) 0.381 *** (0.062)

Books 0.090 (0.094) 0.086 (0.095)
Publications, brochures or information materials 0.351 *** (0.074) 0.339 *** (0.075)

Events (conferences, exhibitions, festivals etc.) 0.032 (0.116) 0.007 (0.117)
Social media 0.347 *** (0.073) 0.328 *** (0.074)
Internet (other websites, blogs etc.) 0.401 *** (0.050) 0.388 *** (0.050)

Trusted institutions for providing reliable information about environmental issues

National government −0.086 (0.100)
Regional or local government −0.097 (0.083)

European Union 0.152 ** (0.071)
International organizations (United Nations etc.) 0.142 ** (0.065)

Companies −0.223 (0.156)
Trade unions 0.154 (0.134)

Constant −0.517 *** (0.116) −1.002 *** (0.140) −1.824 *** (0.158) −1.833 *** (0.159)
Observations 11,285 11,282 11,282 11,282

Pseudo R2 0.0015 0.0131 0.0287 0.0298
Log likelihood −7412.9625 −7324.3064 −7208.4667 −7200.6664

χ2 21.53 195.01 426.69 442.29
p> 0.0059 0.0000 0.0000 0.0000

Notes: Significant at *** p < 0.01, ** p < 0.05, * p < 0.1; Standard errors in parentheses; CG: comparison group.

4. Discussion and Conclusions

According to research objectives, the present study focused on finding-out the most appropriate
channels, sources of information, and trusted institutions to be used to support an awareness-raising
campaign related to the impact on health of chemicals which are incorporated in some of the products
consumers use in their everyday life.

To this end, the study used secondary data provided by Special Eurobarometer No. 416 (‘Attitudes
of European citizens towards the environment’), as part of Eurobarometer Wave EB 81.3 [44]. Based on
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a representative sample of 27,998 face-to-face interviews collected in all 28 EU countries, of which
11,460 were in East-Central European countries, the study aimed to identify which consumers in
East-Central Europe are more likely to consider they lack information on a topic of major concern,
such as the impact on health of chemicals used in everyday products, and to reveal the most effective
ways of informing these consumers about the impact of chemicals in everyday products.

Aside from comparing the overall results derived from all 28 EU countries with East-Central
European countries regarding the concerns of citizens towards environmental issues, the study employs
logistic regression to identify a profile of consumers from East-Central Europe who are more likely
to consider that they lack information about the impact on health of chemicals used in consumer
products. The study revealed the channels and sources of information used, as well as the details
concerning the institutions they trust. Simultaneously with identifying the socio-economic profile of
consumers who perceive that they lack information about this issue, the study suggests effective ways
of supporting a campaign for raising public awareness in the East-Central Europe area regarding the
impact on health of the chemicals used in consumer products.

Therefore, the findings of the present study align with previous literature emphasizing the
increasing use of chemicals in the products consumed in everyday life [31], and the justified trend of
initiating further research exploring the perceived impact of different chemical compounds on human
health [32].

Although there are regulatory authorities that are engaged in providing guidance [27,28,44], there
are still a lot of gaps and debates about the use of certain chemical compounds on a large scale.

However, these regulatory approaches could be used to promote risk reduction of using damaging
chemicals in consumer products by organizing well-targeted campaigns for raising public awareness.
Although the literature [45,49] emphasized that these campaigns are highly needed, our research is
one of the few studies revealing which are the most appropriate sources of information and trusted
institutions for supporting an information campaign aimed to raise awareness about the impact on
health of chemicals used in consumer products.

Therefore, the state-of-the-art calls for fine-grained insights into future theoretical and practical
initiatives. Further studies are expected to describe more deeply the impact of various products
on the health of individuals and the community welfare. Simultaneously, the emergence of better
consumer protection represents a step forward for human health [27,28,37]. Taking no action triggers
a high-risk potential for human health, and cannot be overlooked by regulatory institutions, society
representatives, mass media, businesses, etc., as different studies have consistently emphasized [50–53].

This study shows that the impact on health of chemicals used in everyday life is a source of serious
concern in both EU-28 and East-Central Europe. This study reveals that in Baltic countries the impact
on health of chemicals was the second most frequently cited environmental concern. In East-Central
Europe, as a whole, the impact on health of chemicals was ranked fourth amongst main environmental
concerns, and about one third of the population is willing to receive more information.

The logistic regression revealed that women are significantly more likely than men to believe
they lack information about the impact of chemicals on health and also that people living in the
Czech Republic, Estonia, Latvia, Lithuania, Slovakia, Slovenia, Bulgaria, Romania, and Croatia are
significantly more likely to consider that they lack information about the impact on health of chemicals
than in Hungary.

The study also shows that citizens using films and documentaries on television, Internet (other
websites, blogs etc.), conversations with relatives, family, friends, neighbors or colleagues, publications,
brochures or information materials, social media, television news, newspapers, and radio as main
sources of information about environmental issues are significantly more likely to consider they lack
information about the impact of chemicals on health. These sources of information would be appropriate
for promoting a marketing campaign designed to increase awareness among those who would like to
receive more information about the impact on health of chemicals. In a broader context, paying heed to
the opportunities provided by the latest technological developments is liable to yield benefits for most
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social categories [51]. Implementing information and education online campaigns for a wider audience
in the digital environment can complement the offline campaigns in an effective manner [49,54,55].

Additionally, our findings have shown that people who trust the information provided by the
European Union and international organizations are significantly more likely to consider that they
lack information regarding the impact of chemicals on health. Therefore, these are highly adequate
promoters of information about the impact on health of chemicals used in everyday products.

By indicating the adequate channels, sources of information, and institutions to support an
effective campaign for raising public awareness, the present study provides valuable insights for
healthcare managers, producers, consumer protection agencies, environmental organizations, and
policy-makers, indicating the need for an international effort to inform citizens about the impact on
health of chemicals, and the presence of chemicals in consumer products.
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analysis and methods.
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Appendix A

Table A1. Chemicals that are included in consumers’ products, classified as edible goods.

Product Chemical Substance Study

Dairy product (milk, yogurt, cheese creams),
processed meats, refreshments, drinks, pasta,
canned-foods, other long-life edible products

Ammonia

[6–9]

Azote /Nitrogen
Phosphorus

Antibiotics sulfonamides
Bovine Somatotropin

Polychlorinated dibenzo-p-Dioxins
Polychlorinated dibenzofurans (PCDD/Fs)

Dioxin-like PCBs (DLPCBs)
Benzoic acid

Sulfate
Hydrogen sulfide

Furniture and home-based industrial products

Limonene

[10–13]

Linalool
Citronellol

Cinnamic aldehyde (cinnamal)
Ainnamic alcohol

A-amylcinnamic aldehyde (amyl cinnamal)
Propylene glycol

Glycol ethers
Aldehydes

Methyl-alkanes
Diisocyanates

Organic acid anhydrides
Styrene

Hydroquinone formaldehyde
Ethanol
Phenol

Buildings and construction industry

Asbestos

[14–17]
Formaldehyde
Di-isocyanates

Flame retardants
Silica
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Table A1. Cont.

Product Chemical Substance Study

Agricultural products and pests management

Methane

[7,18]

Cadmium
Fungicides

Carbon
Nitrogen

Potassium Chloride

Polish and other products of domestic use

Polyacrylic acid homopolymers

[19–21]

Formaldehyde
Benzoic acid
Acrylamide

Lead
Toluene

Lubricants and oil derivatives

Glycerol

[22,23]

Esters
Amides
Amines
Sulfur

Methanol

Table A2. Legislation framework in the European Union applied to rational use of chemicals in
consumer products (main laws, directives, and regulations).

Legislation General Description Responsibility for Access Information Requirements

The Regulation on classification,
labeling and packaging of
substances and mixtures (CLP)
(Regulation 1272/2008/EC)

Suppliers and manufacturers must classify and
label their substances and mixtures by following
physical, health and environmental hazard criteria
in order to achieve sustainable development [38].

Suppliers, manufacturers,
importers, downstream users
and distributors

Label and pictograms
dimensions; the risks associated
with a particular use.

The Cosmetic Products
regulation (Regulation
1223/2009/EC)

Companies must declare the cosmetic product’s
nominal content: weight or volume, the chemical
ingredients or any ingredient present in
nanomaterial form [39].

Manufacturers, importers, and
distributors

Presence of perfume of aromatic
compositions; the function and
the date of the minimum
durability; precautionary
warnings and/or use
instructions for consumers.

The Registration, Evaluation,
Authorization and Restriction of
Chemicals Regulation (REACH)
(1907/2006/EC)

Regulates ‘production, placing on the market, and
use of substances, mixtures and to a limited extent
also substances and mixtures in consumer
products’; any manufacturer or importer of a
substance shall submit a registration to the
European Chemicals Agency in Helsinki and must
‘record a chemical safety assessment for all
substances subject to registration in quantities of
10 tonnes or more per year per registrant’ [40].

Consumers

An online database on the
European Chemicals Agency
(ECHA) website; public
authorization of ‘substances of
very high concern’ (SVHC).

The Toys Safety Directive
(Directive 2009/48/EC)

Aims to limit the use of certain chemicals in toys.
The chemical content is regulated using both a
criteria-based and a substance specific approach,
meaning that the Toys Directive regulates
‘substances that satisfy certain criteria as well as
specific substances identified as being of concern;
manufacturers and importers must ensure that
instructions and safety information accompanying
the toy is in a language easily understood by the
consumer’ [41].

Manufacturers, importers, and
distributors

For chemical toys: use
instructions and a warning
phrase or pictogram.

The RoHS Directives
(2011/65/EU)

Regulates European laws that establish the
restrictions of use of hazardous substances in
‘electrical and electronic equipment in order to help
protect human health and the environment, and
ensure the sound recovery and disposal of
electrical and electronic waste’ [42].

Manufacturers, importers,
distributors

Requires the CE Mark (meets
the requirements of the
European Standards).

The EU Water Framework
Directive (2000/60/EC)

Represents an answer to the ‘increasing demand of
citizens and environmental organizations for
cleaner rivers and lakes, groundwater and coastal
beaches’ and contains ‘a general requirement for
ecological protection, and a general minimum
chemical standard’ [43].

Public and private institutions,
interested parties,
non-governmental organizations
(NGOs), citizens.

The river basin management
draft should be made accessible
for public consultation.

Source: adapted from [2,28].
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