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Abstract

Background Environmental risk awareness is a key concept to raise awareness and plan future programs for envi-
ronmental protection. A cross-sectional household survey aimed to find out the presence of environmental hazards
next to living area and the mother’s knowledge levels about environmental risk factors with their related factors
according to district development ranking, and Western and Central Anatolian regions with sampling from rural
and urban residence.

Method The study was designed with household sampling weighted according to population density in 2008. Data
on the demography and health status, dwelling characteristics of the residents are also collected in 2009. In addi-
tion, open-ended questions "What does environmental risk/hazard mean?" and "Which environmental risks/hazards
are present in your environment?" were asked. The data collected from the survey were analyzed using multivariate
binary logistic regression.

Results The sample included 3489 mothers living either in urban or rural areas. Of the mothers, 19.3% did not know
what an environmental risk is and 75.7% stated that there was at least one environmental pollutant in their environ-
ment. The most commonly perceived risk factor was air pollution (23.0%), which was reported to be present in their
living areas by 12.4%. Regions, residence, settlement features of the house, and health status of family members were
associated with the perception of environmental risk at a statistically significant level.

Conclusion The neighborhood conditions and health status of family associated with the mother’s awareness
for environmental risk factors. Communication and cooperation between local governments, health institutions, non-
governmental organizations and other stakeholders should be strengthened to increase risk awareness.
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Introduction

Chemical and physical environmental hazards such
as air pollution, toxic chemicals (toxic elements, poly-
cyclic aromatic hydrocarbons, pesticides, polychlorin-
ated biphenyls, phthalates, bisphenols etc.), radiation,
and stress during perinatal and childhood period are
shown to be associated with fetal, childhood and
adulthood disorders including birth defects, develop-
mental disabilities, behavioral problems, metabolic
disorders (obesity, endocrine disruption), and malig-
nancies [1-12]. Notably, the foundation for these
health impacts is laid during fetal and early childhood
period, signifying the criticality of this developmental
window. These effects can occur at doses much lower
than those that affect adult health [3, 7]. As moth-
ers serve as the primary conduits between their off-
spring and the external environment, their exposures
to various chemicals and pollutants prior to or dur-
ing pregnancy can significantly impact fetal and infant
development [4, 7]. In addition, after the pregnancy
period, the role of motherhood becomes important as
mothers take on the responsibility of protecting their
children from the potential negative effects of environ-
mental hazards [13—-16]. Herein, their actions, aware-
ness, and protective measures during pregnancy and
childhood can profoundly shape the health trajecto-
ries of their offspring [13]. Similarly, mothers having
neither food safety-related risk perceptions nor pro-
tective behaviors showed significantly higher children’
hair Hg concentrations compared to counterparts [17].
Thus, recognizing the role of mothers as custodians of
their children’s well-being underscores the urgency of
empowering them with information and resources to
make informed choices that can ameliorate the poten-
tial long-term health consequences of environmental
exposure [13]. On the other hand, the perceptual acu-
ity and conscientious awareness of parents regarding
the intricate landscape of environmental pollution, and
their cognitive grasp of environmental challenges carry
a pivotal role, resonating far beyond the boundaries
of their immediate progeny and personal health with
broader societal dimensions. This nuanced awareness
engenders a proactive stance, wherein parents become
instrumental agents in the preservation of ecological
integrity and the mitigation of adverse anthropogenic
impacts. Understanding and promoting maternal envi-
ronmental risk awareness holds paramount significance
in safeguarding the optimal development of the fetus,
infant and young children. Moreover, as parents serve
as the nucleus of foundational societal units, their
informed decisions and conscientious behaviors per-
meate through social strata, initiating a ripple effect
that reverberates throughout the community [14].
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Risk perception is a fundamental cognitive process
that influences how individuals perceive and respond to
potential hazards and uncertainties in their environment.
It plays a crucial role in shaping the decisions, behaviors,
and attitudes towards various aspects of life and in com-
prehending how the public evaluates risks, shapes behav-
iors, and facilitates effective risk communication [18].
The perception and tolerance of risk are reported to be
influenced by various factors, including individual char-
acteristics, cultural and social influences, and the con-
text in which risks are encountered [19]. The factors that
influence individuals’ risk perception are wide-ranging,
encompassing not only their knowledge and comprehen-
sion of risk characteristics but also personal experiences,
emotions, and the cultural, economic, and political con-
texts in which they exist [20, 21]. Also experts’ objective
assessment of risk differs significantly from the subjec-
tive judgment of non-experts [22]. The acceptance of
risk by individuals is directly influenced by their intuitive
perception. The first step in taking precautions for risk
is to increase risk awareness by conducting risk percep-
tion studies specific to regions by evaluating the situa-
tions that relate this perception, such as environmental
exposure, socioeconomic status, education level, previ-
ous expressions, etc. In a study on risk perception of food
additives in China, considering consumers’ cognitive
rules and concerns, enhanced the effectiveness of knowl-
edge dissemination about food additives compared to a
traditional comprehensive-knowledge-based approach
[22]. Risk perception refers to an individual’s capability
to recognize and evaluate the presence of a particular
risk, while risk tolerance refers to a person’s willingness
to accept a specific level of risk. Although distinct, these
concepts are closely interconnected. Several theories sug-
gest that an inaccurate perception of risk can contribute
to elevated levels of risk tolerance, potentially leading
individuals to engage in high-risk behaviors [19]. Accord-
ing to protection motivation theory, the risk perception
and use of personal protective measures increase when
person has the reason of consern, oftentimes due to pre-
vious experiences [19].

Understanding and determining people’s risk per-
ception is the first step in raising public awareness and
enabling people to make the right decision [23-25].
There is only one study evaluating risk perception of
mothers in one province of Tiirkiye [26]. In that study,
risk perception of mothers was found to be associated
with rural-urban residence and presence of health
problem. Mothers are a very important group since
their knowledge and attitude are important to preserve
the well-being and the environment for the future gen-
erations [14, 26-29]. When considering in national
aspect, risk perception might change with district
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developmental index, regional living area and dwell-
ing environmental characteristics. There is no study
evaluating environmental risk perceptions in national
level in world. From this point, we aimed to investi-
gate the presence of environmental risk factors in liv-
ing areas of families and the knowledge of mothers
about environmental risks and the factors associated
with risk awareness of mothers in West Anatolia and
Central Anatolia, and in rural and urban residences,
and district development ranking in Tiirkiye. With the
results of the study, understanding the risk percep-
tion according to both the living area and presence of
health problem will guide to inform the mothers about
the protection of their children against environmental
threats.

Methods

Study design

This population-based cross-sectional household sur-
vey was conducted in two Nomenclature of Territorial
Units for Statistics (NUTS) regions of Tiirkiye, consist-
ing 11 provinces; Ankara, Konya, Karaman in West
Anatolia region, Kayseri, Kirsehir, Nevsehir, Nigde,
Sivas, Yozgat, Aksaray and Kirikkale in Central Anato-
lia region (Fig. 1) [30]. Data collection was carried out
between November 2008 and December 2009.
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Eligibility criteria

Mothers with at least one child aged 8-years were included
in the study. Mothers will be the most knowledgeable
when children in this age group are in primary school
2-3, positive health habits are taught in classes, children
are dependent on their mothers for both their lessons and
care, and mothers are counselled about risks during health
follow-ups from pregnancy to childhood [31].

Permissions

Hacettepe University Ethics Board of Non-Interventional
Clinical Research approved the protocol. General per-
mission for the survey was obtained from the Ministry of
Health in Tiirkiye. The permission of the Public Security
Department of the General Directorate of Security for
providing safety to the interviewers and nurses work-
ing during the data collection period was obtained. The
mothers were informed about the study and their written
consent was obtained.

Study size and household selection

The sample size was determined as 3142 participants
in order to detect a condition with a prevalence of 5%
(problems in terms of public health) with a 99% confi-
dence interval, and a sampling error of d=0.01 [32]. Con-
sidering 15% proportion of incomplete forms, ultimately,
it was planned to reach 3613 households.

@ Cities incuded in the study

Fig. 1 West and Central Anatolia regions with 11 cities in TURKIYE

Created with paintmaps.com
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Household sample, weighted according to population
density and rural-urban residence, was obtained from
the Turkish Statistical Institute. Local Provincial Health
Directorates and Health Centers / Community Health
Centers were also informed about the study.

Survey

The survey was carried out through face-to-face inter-
views with the mothers. The "Environmental History
Form” was used to assess the environmental impact of
the child’s health problems [26, 33]. With this form, data
related to the variables such as; 1) parental age, parental
job, parental illness, sibling death history, smoking expo-
sure, any ill person in the household, 2) house character-
istics; heating source, domestic chemical use (pesticide,
paint, hobbies, etc.), 3) the proximity of living area to the
environmental risk factors including main roads, agricul-
tural areas, animal shelters, construction sites, dumpster
areas, swamps or puddles, rivers, streams, high volt-
age areas, base station, transformer sites, and factory or
industrial zones.

Following The "Environmental History Form", two
open-ended questions were asked: "What does environ-
mental risk/hazard mean?" and "Which environmental
risks/hazards are present in your environment?". The
answers were classified by four researchers indepen-
dently and cross checked afterwards as in the previous
study [26]. The risks were classified as “security’, “air
pollution’, “environmental pollution’, “municipality ser-
vice problems’, “risk of accidents’, “contagious diseases’,
“radiation- electromagnetic field (EMF)’; “illness/death’,
“disasters’, “food-water pollution’, “chemicals’, “future
anxiety’; “noise pollution” and “global warming”

Professionals possessing specialized training in the
field of survey administration were deployed to the resi-
dences of the mothers to execute the survey protocol.
These trained personnel were equipped with the requisite
expertise to proficiently administer the survey instru-
ments and gather data in a meticulous manner. This
approach underscores the meticulousness and precision
with which the data collection process was undertaken,
thereby enhancing the credibility and robustness of the
ensuing dataset.

The areas where the families live was classified accord-
ing to the district development ranking in 2022 [34]. The
"District Development Ranking Survey (SEGE) 2022"
conducted by the Ministry of Industry and Technology
in Turkiye includes a comprehensive assessment of the
socio-economic status of 973 districts. This assessment
is based on the analysis of 56 variables covering critical
dimensions such as demographics, employment, educa-
tion, health, finance, competitiveness, innovation and
quality of life. Each region was given a score based on
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composite variables to reflect relevant socio-economic
progress. A total of six different levels of development
have been created, including regions with superior scores
in the premier tier, while relegating districts with lesser
scores to subsequent tiers. This multidimensional assess-
ment provides both a comprehensive understanding of
regional developmental disparities and a fundamental
framework for the formulation of targeted policies and
informed decision-making processes [34]. In the present
survey, 1555 households were found to be in the first
rank, 1325 in the second rank, and 599 in the third rank
or higher. As a result, the district development index was
categorized into three groups: rank-1, rank-2, and rank-3
(index>3).

Statistical analysis
Data were evaluated using IBM-SPSS version 26. The dis-
tribution of mother characteristics by region, residence,
district developmental index, and risk awareness status
were compared with Chi-square test. When there was
a significant difference in a parameter in three district
developmental index groups, adjusted residuals were cal-
culated to find the group that makes the difference.

Multivariate binary logistic regression revealed deter-
minants of presence of environmental risk perception in
three models. Model 1 included mother-family-region-
residence characteristics (region, residence, district
developmental index, and mother related variables hav-
ing a p value<0.1 in bivariate analysis), Model 2 took
dwelling environmental characteristics of home, and
Model 3 covered both Model 1 and Model 2. Adjusted
odds ratio (AOR) and 95% confidence intervals (CI) were
calculated.

Analysis where a p value was below 0.05 were consid-
ered statistically significant.

Results

Household characteristics and demographic information

A total of 3549 mothers were interviewed and 3489
mothers with complete information were included in the
study.

More than two thirds of mothers (69.7%) were from
urban area. The frequency of working mothers was
found higher in West Anatolia (p <0.001, Table 1). The
presence of more crowded families, defined as those
with five or more people, and a higher number of chil-
dren, defined as four or more, was observed in Central
Anatolia (p <0.001; Table 1).

The proportion of maternal education exceeding eight
years was higher in urban areas compared to rural. Simi-
larly, working mothers were found to be more prevalent
in urban areas, as indicated by p-values of 0.001 and
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Table 1 Household characteristics of mothers according to region, residence and district developmental index in West and Central

Anatolia-Turkiye, 2008-2009, %"

Region Residence Distrig developmental
index
Overall West Anatolia Central Anatolia p Urban Rural p Rank-1 Rank-2 Rank-3 p

n 3489 2013 1476 2432 1057 1555 1325 599
Mother’s age>35 yr 44.0 46.2 434 0.104 445 463 0333 437 46.1 46.1 0.376
Father's age>35 yr 74.1 749 73 0.220 744 734 0548 74.9 739 727 0.593
Mothers'education>8yr  28.8 29.6 27.6 0.208 304 250  0.001 30.4° 31.5° 18.7° <0.001
Fathers'education>8 yr 546 54.1 553 0475 53.8 564  0.170 530 56.2 553 0223
Working mother 9.8 11.2 7.8 <0.001 106 7.8 0.008 10.1 10.6 73 0.077
Nuclear family 77.2 76.0 788 0.053 779 755 0117 787 76.8 74.1 0.068
Household size>5 person  52.2 492 564 <0.001 505 560 0.003 48.9° 5340 57.8° 0.001
Number of children <0.001

1 64 75 49 <0.001 6.3 6.6 <0.001 6.9 6.4 52

2-3 723 76.22 66.9° 747%  723° 741 7374 643°

>4 213 16.3° 2820 1900 213° 190 199°  306°
Presence of any health 194 19.0 19.9 0.543 215 144 <0001 20.1° 22.0° 12.0° <0.001
problem in family
Health problem in family members

Asthma 57 52 6.3 0.152 6.5 37 0.001 6.0 6.2 3.7 0.067

Diabetes 25 23 2.8 0.297 2.8 19 0.118 2.5% 3.2° 1.2° 0.035

Hypertension 4.7 4.6 4.7 0939 49 4.1 0.287 4.6 54 30 0.064

Dermatitis 1.1 15 0.5 0.008 1.2 0.9 0373 1.5° 0.9% 0.3° 0.038

Malignancy 0.7 0.5 0.9 0.111 0.7 0.8 0.745 0.8 0.7 0.5 0.792

Goitre 57 57 57 0.972 6.5 39 0.003 6.2° 6.6° 2.3° <0.001

" column percentage

" there were 10 adresses as missing data in distinct developmental index

2 Values having different letters in the same row are different in their subgroup analysis, p <0.05

0.008, respectively. Moreover, crowded household size

was more frequently observed in rural areas compared to
urban (p=0.003, Table 1).

Dwelling environmental characteristics
When the proximity to the factors that can be considered
as environmental risk factors were questioned, dump-
ster areas, swamps or puddles, high voltage areas, trans-
former sites, and factory or industrial zones were stated
as more prevalent in Central Anatolia. Construction
sites, and rivers, streams are reported to be more com-
mon by mothers in West Anatolia (p <0.05, Table 2).

Dwelling characteristics such as proximity to main
roads, agricultural areas, animal shelters, swamps or pud-
dles, rivers, streams, and high voltage areas were more
commonly observed in rural areas (p<0.05). Proximity
to construction areas, base stations, transformer areas,
factory or industrial zones, and smoking indoors were
among the environmental features described more fre-
quently by urban area dwellers (p <0.05, Table 2).

When compared according to the district devel-
opmental index, all characteristics had statistically

significant differences except living near dumpster
areas (p <0.05, Table 2).

The presence of a person with any health problem
in the household was also related to the environmen-
tal characteristics of the place of residence. The pres-
ence of a smoker in the house, closeness to main roads,
construction areas, garbage areas, and industrial areas
were more frequent if there was a person with any dis-
ease in the house and this difference was significant
(p<0.05). On the other hand, the presence of a per-
son with any disease was statistically less frequent in
houses close to agricultural areas and animal shelters
(p<0.05, Table 2).

Indoor smoking was present in 48.0% (n=1687) of the
households; more in the urban residences, and district
developmental index rank-1 and rank-2, family members
having a disease than others (Table 2).

Environmental risk knowledge of the mothers

Overall, 19.3% of the mothers stated that they did not
know “what an environmental risk was”. Furthermore,
5.0% stated that there was no environmental risk. Those
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living in the Central Anatolia, living in rural areas and
living in less developed areas were not aware of any risk
factors, and it was statistically significant (p <0.05). On
average, one out of 5 mothers stated air pollution as an
environmental risk (23%) which was the most frequent
one, one out of 10 people stated municipal problems
(12.4%), nonspecific environmental pollution (10.3%),
radiation and electromagnetic field (9.9%) and accident
risk (9.7%) as environmental risks (Table 3). Few moth-
ers (<1%) also stated disasters (#=31), future anxiety
(n=33), and global warming (n=24) as risks.

Mothers living in West Anatolia listed air pollution,
municipal problems, accident risk, and safety issues as
environmental risk factors more frequently (p<0.05).
On the other hand, mothers living in Central Anatolia
stated general environmental pollution, radiation, ill-
ness-death, communicable diseases, noise, chemicals,
and disasters as environmental risk factors at a higher
rate (p <0.05, Table 3).

The mothers living in the urban residences stated all
environmental risk factors except noise more than the
those living in rural residence. A statistically significant
difference was found between rural and urban groups
in terms of air pollution, accident risk, safety, and food-
water pollution (p <0.05, Table 3).

As the level of the district development status changed
from rank-1 to rank-3, the frequency of mentioning air
pollution, radiation, accident risk, and safety issues as
environmental risks decreased significantly (p <0.05). The
environmental risks stated were changed with the pres-
ence of a family member with a chronic health problem.
Air pollution, municipality problems, general environ-
mental pollution, accident risk, safety, and communicable
diseases were mentioned more frequently by the fami-
lies having a chronic health problem (p <0.05, Table 3).

The self-evaluation of the risks present in mothers’
environment

Of the total, 75.7% mentioned the existence of at least
one risk factor in their environment. The number of
mothers reporting risk factors was significantly higher in
those living in West Anatolia and urban areas (p <0.001).
In less developed areas and in households with a family
member with a health problem present, more mothers
stated a risk factor, the difference was statistically sig-
nificant (p<0.05, Table 4). In addition, very few mothers
reported the presence of illness/death (n=25), chemicals
(n=9), disasters (n=3), future anxiety (n=1), and global
warming (n=1) in their neighborhood.

Overall, the most frequently mentioned risk factor
was air pollution (14.9%) and the second was radiation-
EMF (8.7%). Both were more frequently mentioned
in West Anatolia, urban areas, and more developed
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areas (p<0.05). Municipality problems was in the 3
line (7.5%), and accident risk was in the 4™ line (6.9%)
(Table 4).

Security (including stray animals) (3.1%), nonspecific
environmental pollution (3.7%), food-water pollution
(2.9%), and noise pollution (1.4%) were the other envi-
ronmental risks stated by the mothers in their environ-
ment. Most of the risk factors were mentioned more
in West Anatolia region and in urban areas. Only one
person mentioned future anxiety and one person men-
tioned global warming as an environmental risk factor.
When compared according to the district developmen-
tal index; risk of accidents, nonspecific pollution, stray
animals and food-water pollution was mentioned more
frequently in more developed areas (p <0.05, Table 4).

As a note, there were 802 mothers who reported air
pollution as an environmental risk. Of them, 5% stated
that they smoked actively (n=42). However, only 12
out of 1687 mothers with free indoor smoking reported
“exposure to smoke” as a risk for their environment
(0.7%) (p>0.05).

Conditions that related with risk awareness of mothers
Environmental risk perception status was evaluated
according to mother characteristics. Regions, type of
residences, environmental status of the house (living
near highways or main roads, construction sites, dump-
ing sites, swaps or puddles, stream or rivers, high volt-
age areas, base stations, transformer sites, factory or
industrial centers), demographic characteristics (moth-
ers’ and fathers” education level, mothers’ working status,
family type and household size) and the presence of an
ill person in the family (any disease, asthma and goitre)
associated with the perception of environmental risk at
a statistically significant level (p<0.05, Table 5). Surpris-
ingly, tobacco exposure at home had not related to risk
awareness status.

Multiple logistic regression analysis regarding mothers’
environmental risk perception

Multiple logistic regression analysis revealed that the
proportion of specifying at least one environmental risk
factor is found to be more by 5.17 times for those who live
in proximity to factory or industrial areas (95% CI 2.67—
10.03), 2.63 times for those who live close to the swamps
or puddles (95% CI 1.14-6.09), and 2.47 times for those
who live near a base station (95% CI 1.86-3.29, p<0.05,
Table 6). As the maternal education increased, envi-
ronmental risk factor awareness also increased by 1.44
times (95% CI 1.17-1.77). Compared to nuclear families,
other family types have 1.29 times more environmental
risks (95% CI 1.05-1.58), having a family member with a
disease shows 1.28 times more risk (95% CI 1.02-1.61),
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Table 5 Conditions that related with risk awareness of the mothers in West and Central Anatolia-Turkiye, 2008—-2009

n? %2 p n? %2 p
Mother age, yr 0.594 Residence <0.001
<35 1458 76.0 Urban 1936 79.6
>35 1182 752 Rural 704 66.6
Mother education, yr <0.001 NUTS region <0.001
<8 1814 73.0 West Anatolia 1604 79.7
>8 826 823 Central Anatolia 1036 70.2
Father education, yr <0.001 District development index® <0.001
<8 113 70.9 Rank-1 1248 80.3°
>8 1506 79.8 Rank-2 979 73.9°
Moms’ working status 0.001 Rank-3 404 67.4°
Working 2357 749 Dwelling environmental characteristics
Not working 283 83.0 Highway or main road
Family type 0.021 No 1232 68.8 <0.001
Nuclear 2013 74.7 Yes 1408 829
Other 627 78.8 Agricultural areas 0.408
Household size 0.012 No 2460 755
<5 person 1294 77.6 Yes 180 779
>5 person 1346 739 Animal shelters 0.821
Number of children <0.001 No 2395 757
1 178 79.8° Yes 245 752
2-3 1965 779 Construction site
>4 497 66.8° No 2342 744 <0.001
Presence of disease in household members Yes 298 876
Any disease <0.001 Dumping site
No 2089 74.3 No 2416 74.7 <0.001
Yes 551 815 Yes 224 87.5
Asthma 0.006 Swamp or puddle
No 2475 75.2 No 2568 753 0.001
Yes 165 83.8 Yes 72 91.1
DM 0.690 Stream or river
No 2575 75.7 No 2490 752 0.002
Yes 65 739 Yes 150 852
HT 0.790 High voltage areas
No 2516 75.6 No 2446 752 0.023
Yes 124 76.5 Yes 194 819
Goitre 0.001 Base station
No 2470 75.1 No 2053 724 <0.001
Yes 170 859 Yes 587 89.6
Dermatit 0.106 Transformer sites
No 2607 755 No 2119 73.7 <0.001
Yes 33 86.8 Yes 521 84.7
Cancer 0.380 Factory or industrial center
No 2620 756 No 2418 74.2 <0.001
Yes 20 83.3 Yes 222 95.7
Smoking in home 0.554
No 1371 76.1 Overall 2640 757
Yes 1269 75.2

2 n:cases having risk awareness in subgroup; %: row percentage for cases having risk awareness in subgroup

P 10 adresses were missing for distinct developmental index
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Table 6 Determinants of mother’s environmental risk perception in West and Central Anatolia-Turkiye, 2008-2009, multivariate

logistic regression analysis

Model 1 Model 2 Model 3

AOR 95%ClI p AOR 95%ClI AOR 95%CI p
Residence; urban vs rural 1.95 159-240  <0.001 1.86 1.49-232 <0.001
Region; West Anatolia vs Central Anatolia 1.58 134-1.87  <0.001 1.88 1.57-2.25 <0.001
District developmental index 0.047 0.641
Rank-1 vs Rank-3 0.96 0.73-1.26  0.756 0.88 0.66-1.18 0.396
Rank-2 vs Rank-3 079  061-1.01 0.064 088  067-1.16 0.361
Mothers’ education > 8 vs < 8 years 156 1.28-191  <0.001 144 1.17-1.77 0.001
Mothers working status; working vs stay-at-home ~ 1.18  0.87-161  0.293 113 0.82-1.55 0467
Other family types vs nuclear family 127 1.04-154 0019 129  1.05-1.58 0.014
Children 0.003 0.009
Single child vs >4 children 136 093-199 0.113 131 0.88-195 0.178
2-3 children vs >4 children 1.39 1.15-1.68 0.001 1.36 1.12-1.65 0.002
Any disease in the household vs no disease 147 1.18-183 0001 128  1.02-161 0.031
Dwelling near mainroads; presence vs absence 176 149-208 <0001 154 130-1.84 <0.001
Dwelling near construction site; presence 1.78 1.26-2.52  0.001 1.50 1.05-2.14 0.024
vs absence
Dwelling near dumpster areas; presence 1.69 1.14-252  0.009 1.87 1.25-2.82 0.003
vs absence
Dwelling near puddles or swamps; presence 204  090-465 0.088 2.63 1.14-6.09 0.023
vs absence
Dwelling near rivers, streams; presence vs absence 1.00 0.63-1.58 0.984 1.24 0.76-2.01 0.389
Dweeling near high voltage areas; presence 092 064-132 0644 126 0.86-1.86 0.232
vs absence
Dwelling near base station; presence vs absence 260 197-342 <0001 247  1.86-3.29 <0.001
Dwelling near transformer site; presence 1.37 1.07-1.76 0013 1.37 1.06-1.77 0.017
vs absence
Dwelling near factories or industrial zones; pres- 489  254-945 <0001 517  267-10.03 <0.001
ence vs absence
Constant 1.05 0.654 1.77 <0.001 062 <0.001

Model 1: mother-family-region-residence characteristics; Model 2: environmental characteristics of home; Model 3: both model 1 and model 2; AOR Adjusted odds

ratio, C/ confidence interval

dwelling near main roads displays 1.54 times more risk
(95% CI 1.30—1.84), construction sites 1.50 (95% CI 1.05—
2.14), or dumpster areas 1.87 times (95% CI 1.25-2.82).

Discussion

In the current study, some of the key factors that can
shape risk perception and tolerance of mothers were
explored. Most mothers mentioned at least one risk fac-
tor indicating that the concept of environmental risk is
prevalent among them. However, upon examining these
risk factors individually, it is apparent that the impor-
tance of environmental exposure has not been fully
comprehended yet. Air pollution is the most frequently
mentioned environmental risk by the mothers espe-
cially by the urban residents, contrarily, awareness about
chemical exposure, water pollution and general environ-
mental pollution is much lower. This findings align with

previous studies [29, 35-37]. A cross-sectional study
from south-eastern France in 2017 showed that indoor/
outdoor air quality and endocrine disruptors were the
best-mastered topics for perinatal health professionals
(962 participants) [38].

Although air pollution was the most frequent men-
tioned environmental risk in the present study, tobacco
exposure was mentioned seldom as stated in the results.
In the previous study, tobacco exposure was not associ-
ated with environmental pollution awareness [26]. There
is a need to increase awareness of mothers on tobacco
exposure and indoor air pollution especially for chil-
dren. In a randomized controlled study conducted in
Israel, it was observed that the smoking exposure percep-
tion of families was raised after they are informed about
tobacco exposure and following air quality measure-
ments was increased significantly [39]. In contrast to the
present study, in another study conducted in the Sakarya



Yalcin et al. BMC Public Health (2023) 23:1780

province of Tiirkiye in 2014, 98.6% of participating par-
ents identified smoking as an environmental risk factor
[29]. It is important to note that this study employed a
survey format with yes/no responses. The present study
with open-ended questions, may provide a better reflec-
tion of risk perception with less bias. However, it is worth
considering that regional factors could also contribute to
these differences. Previous study in South Korea revealed
that perceived educational needs of pregnant women
included particulate matter (23.7%), electromagnetic
waves (11.7%), instant food (food additives) (9.0%) and
endocrine disrupting chemicals (8.3%) [40]. Therefore,
there is a need for studies encompassing the entirety of
Tiirkiye to further investigate this issue.

Present study showed higher risk perception among
mothers living in urban residence, West Anatolia, edu-
cated 8 or more years. The study suggested that in West
Anatolia, an increase in the education level of residents,
as well as the proportion of working mothers were asso-
ciated with a higher awareness of environmental risk
factors in the region. A previous study suggested envi-
ronmental pollution could be reduced by educating
individuals and spreading information [41]. Similarly,
education level and socioeconomic status were reported
to constitute an important basis on the environmental
risk awareness of families [15, 37, 42]. In addition, the
socio-economic development level of the living envi-
ronment were shown to be related with people’s aware-
ness [43]. This may be related to the level of education,
as well as the fact that fewer people are included in the
studies from regions with low socioeconomic status. On
the other hand, the association between district devel-
opmental index and risk perception was disappeared in
multivariate logistic regression analysis. This suggests
that economic development alone might not significantly
associated with risk perception. However, it is worth not-
ing that when the level of economic development reaches
a certain threshold, it can facilitate the implementation
of new environmental remediation technologies and
methods. These advanced technologies and methods
have the potential to accelerate the restoration of the
environment and mitigate environmental risks. In other
words, economic development can create opportunities
for adopting effective measures and practices to address
environmental challenges and improve overall environ-
mental conditions [44]. A Korean study showed age, per-
ceived severity, and response efficacy of pregnant women
affected pro-environmental behaviour [40].

In the present study, multivariate analysis showed that
mothers living in near risky places like garbage dumps,
factories, industrial areas, swamps, where environmental
pollutants can be intense, have a higher risk awareness.
As in line with this study, having a family member with
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asthma increases awareness and the support for precau-
tionary measures [28]. There are many reports showing
a positive correlation between environmental exposure
and risk awareness [39, 45, 46]. However, it’s important
to note that risk awareness does not always translate into
effective risk management. Some studies have found that
despite having a high level of risk awareness, individu-
als may not necessarily engage in appropriate risk man-
agement practices [43, 47]. One study recruited in three
heavily contaminated areas of Southern Italy revealed
that risk perception index changed with studied site,
besides, no association between risk perception and life-
style during pregnancy was detected [48]. Another cross-
sectional survey in the Amiata area on 2029 subjects
aged 18-77 showed higher risk perception was among
women and young people, associated with higher edu-
cation [49]. This highlights the need for further research
to better understand the risk management strategies
employed by these individuals. By investigating the fac-
tors influencing risk perception and the barriers to effec-
tive risk management, future studies can contribute to
the development of targeted interventions and policies
aimed at reducing environmental risks and promoting
healthier living environments. Also naturalist and social
scientists’collaboration might play an important role in
developing awareness about environmental risk factors
[50]. Confirming our hypothesis, a previous quasi-experi-
mental study in Korea showed that pregnant women hav-
ing the pro-environmental prenatal education program
including motivational education on eco-environmental
protection had positive changes in environmental health
perceptions and behaviors [51]. Similarly, the PREVED
(PREgnancy, preVention, Endocrine Disruptors) pro-
ject in France was developed to improve knowledge, to
enhance risk perception, and to change exposure behav-
ior by sharing know-how/experience in a positive non-
alarmist approach [52].

Strengths and limitations
This study is the most comprehensive study ever done in
terms of being a survey including open-ended questions,
the number of participants involved, inquiring relation-
ship with their own health problems, and evaluating
information about environmental risks in Tiirkiye. In a
similar study environmental risk perception assessment
was carried out in a smaller population in Adana, one
province of Tiirkiye using a similar method [26], but the
present study was done both by two NUTS regions and
by using the district development index in a much larger
population.

The study’s strength lies in its differentiation accord-
ing to NUTS regions and the inclusion of each province
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based on the rural-urban population proportion, which
enhances its representativeness. In parallel, the use of
random and impartial sample selection from the popula-
tion records also minimized the possibility of selection
bias. This study has the power to represent the sampled
West Anatolia and Central Anatolia. There is a need for
more comprehensive studies that can represent the whole
of Tirkiye.

In the studies, where the data were collected via self-
statements, there is always a possibility that respondents
may not fully express their true thoughts or may inten-
tionally hide certain information. This can introduce a
bias in the data collected and affect the accuracy of the
findings. Moreover, since the present study employed a
cross-sectional design, it is important to note that it does
not establish a causal relationship between the factors
examined. Due to the large sample size, some unrelated
factors may seem correlated.

The temporal gap between the execution of the study
in 2008-2009 and the subsequent submission of the arti-
cle in the current year (2023) indeed raises a pertinent
consideration regarding the potential impact of this delay
on the validity and relevance of the study’s results and
findings. The extended interval between data collection
and article submission could introduce certain limita-
tions, such as changes in technological advancements,
policy shifts, or other external factors that might have
influenced the context in which the study’s outcomes are
situated. However, it’s important to recognize that cer-
tain types of research possess enduring relevance beyond
their initial timeframe. Moreover, in our research, where
outcomes are significantly influenced by socio-economic
impacts, certain fundamental patterns and relationships
may remain relatively stable over time, even as specific
contextual elements evolve. Being the first study on this
subject in the national field is also important in order to
observe the changes in environmental pollutants in the
society and to make perceptual awareness plans in the
society.

Conclusion

In order to take precautions against environmental risk
factors and influence policy decisions, it is crucial to
increase environmental risk awareness of society. The
present study showed that characteristics of the area,
in which mothers reside affects environmental risk fac-
tor comprehension. It is very important to create envi-
ronmental awareness proactively in order to protect the
well-being of the children, society and environmental
health. Health authorities need to prioritize raise pub-
lic awareness on this issue. There is a need for a more
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comprehensive evaluation with studies to be carried out
by taking samples from all segments of the society in the
future.
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