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Abstract
Background  Exposure to asbestos continues to be a global health hazard, with significant mortality linked to 
asbestos-related diseases. Despite asbestos bans in many countries, including Italy (1992), former asbestos workers 
continue to experience health risks and psychological distress. This study examines the psychological impact of 
asbestos exposure among former workers enrolled in the Tuscany Region’s health surveillance program, focusing on 
risk perception, emotional distress, and service evaluation.

Methods  A cross-sectional study was conducted from October 2021 to September 2022, involving 362 former 
asbestos-exposed workers participating in the Tuscany Region’s health surveillance program. Participants were 
interviewed via structured telephone surveys administered by trained psychologists. The questionnaire assessed 
asbestos-risk perception, self-perceived asbestos exposure, psychological distress (sadness, anxiety, anger, fear), and 
satisfaction with health services. Statistical analyses, including generalized logistic regression models, were performed 
to evaluate associations between risk perception and psychological symptoms.

Results  Among participants, 77.9% believed they were at risk of developing an asbestos-related disease in the future, 
and 61.1% reported significant past exposure. Emotional distress was prevalent, with high self-perceived levels of 
sadness (mean: 5.1), anger (5.3), fear (4.9), and anxiety (4.0). Risk perception strongly correlated with psychological 
distress: those who believed they were at future risk exhibited higher levels of fear (OR: 2.86) and anger (OR: 2.56), 
while those who were uncertain about their past exposure showed increased anxiety (OR: 13.0) and anger (OR: 3.60). 
Additionally, knowing someone affected by an asbestos-related disease was associated with greater sadness (OR: 
3.92) and fear (OR: 3.94). Despite psychological distress, health surveillance services were well-rated, particularly in 
staff availability (56.6%) and assistance quality (55.2%).

Conclusions  This study emphasizes the psychological effects of asbestos exposure over the long term, underlining 
the need for integrated mental health support within health surveillance programs. The strong link between risk 
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Background
Asbestos exposure remains a significant global health 
challenge and asbestos-related diseases continue to 
pose a public health issue worldwide. It is estimated 
that approximately 255,000 people die annually from 
asbestos-related diseases, with 233,000 of these deaths 
linked to occupational exposure [1, 2]. While numerous 
countries, including Japan, Australia, and the European 
Union, have banned the industrial production and pro-
cessing of asbestos, the mineral continues to be mined, 
used, imported and exported in several countries. Russia, 
China, Kazakhstan, and Brazil are nowadays the major 
producers [3, 4].

Asbestos related diseases include asbestosis, pleural 
plaques, laryngeal, lung and ovary cancer, and meso-
thelioma [5, 6]. Mesothelioma, the most aggressive and 
prognostically unfavourable form of asbestos-related 
disease [7], is a rare cancer and its prevalence is notably 
high in regions historically marked by industrial asbestos 
use, leading to increased occupational and environmen-
tal exposure [8]. Incidence rates are expected to rise in 
nations where asbestos production and use persist [9–
11]. Survival rates for mesothelioma are alarmingly low 
compared to other cancers, with median survival esti-
mates ranging from 4 to 13 months without treatment 
and from 6 to 18 months with chemotherapy [12]. Fur-
thermore, the latency period between asbestos exposure 
and disease onset can range from 20 to 45 years [8, 13], 
making diagnoses relevant even in countries that have 
stopped producing asbestos decades ago.

In Italy, despite a nationwide ban on asbestos since 
1992, an average of 1,600 mesothelioma deaths have been 
recognized annually between 2010 and 2020 [14] and 
since 1993 a permanent surveillance system for mesothe-
lioma incidence with a regional structure has been oper-
ating [15].

For residents in Italian areas where asbestos was used, 
the risk of contamination of their life environment pro-
foundly impacts their psychological well-being. The anxi-
ety and fear of developing asbestos-related diseases can 
disrupt individuals’ somatopsychic equilibrium, both 
intrapsychically and interpersonally. This emotional 
strain may manifest as depression, anxiety, guilt, shame, 
irritability, and low self-efficacy, often accompanied by 
social withdrawal and diminished feelings of belonging 
[16–19]. Furthermore, risk perception extends beyond 

the individual, influencing the social fabric of commu-
nities. It shapes collective experiences of distrust and 
helplessness in the face of survival’s unpredictability, 
particularly in areas still grappling with asbestos-related 
risks [20]– [21].

Similar psychological distress might be relevant in 
workers with former occupational exposure. This dimen-
sion of risk perception among individuals formerly 
exposed to asbestos was explored by Mounchetrou Njoya 
and colleagues [22] in a study of 2,225 retired French 
workers. Analyzing 2,210 completed questionnaires, the 
researchers found significant levels of anxiety (19.7%) 
and depression (9.9%), alongside correlations between 
the perceived intensity of asbestos exposure, risk per-
ception, and the likelihood of developing depressive and 
anxiety symptoms.

In view of these considerations, this study aims to 
examine the psychological needs of former asbestos-
exposed workers participating in the health surveillance 
program of the Tuscany Region (Central Italy) [23, 24]. 
In Tuscany, there are also three sites where a contami-
nation of asbestos or containing asbestos materials has 
been documented, that have been defined as “National 
Priority Contaminated Sites” (NPCSs) - namely Massa 
Carrara, Livorno, Piombino. Particularly, the relative 
risk of mesothelioma incidence has been investigated in 
such sites [25]. Our primary objectives are to assess these 
individuals’ perceptions of asbestos-related risks, evalu-
ate the quality and accessibility of information and health 
surveillance services they receive, and develop a tailored 
approach to addressing the psychological needs identi-
fied in this population.

Methods
Study participants
A health surveillance programme for former asbestos-
exposed workers was organised in Tuscany Region since 
2016 with the Deliberation of the Regional Administra-
tion of Tuscany (No. 396/2016) [23, 24]. The activities of 
the program, which are defined, revised and updated by 
a regional group of experts, also define the public health 
services in which the program must be implemented. The 
last program approved by the Tuscany Region and the 
regional group is divided into three stages: a first stage 
for a basic health assessment and a second and third 
stage for in-depth analyses [26].

perception and emotional distress suggests that psychological interventions, like counselling and education ought 
to be used in conjunction with medical monitoring. Addressing these needs can enhance the well-being of former 
asbestos-exposed workers, mitigating the lasting effects of exposure-related uncertainty and fear. Future research 
should focus on developing targeted interventions to support this vulnerable population.

Keywords  Asbestos exposure, Health surveillance, Psychological distress, Risk perception, Emotional impact, 
Occupational health



Page 3 of 10Bonafede et al. BMC Public Health         (2025) 25:3424 

The Regional Administration of Tuscany offers and 
guarantees a homogeneous program throughout the 
region. The former asbestos workers invited to partici-
pate in the program were people who lived in the Tus-
cany Region, aged less than 80 years, had been exposed 
to occupational asbestos in the last 30 years, retired or 
still employed at a facility distinct from the one where 
the exposure occurred and whose exposure is certified 
by a public Occupational Health Physician (OHP) [27]. 
The services provided to users as part of the health sur-
veillance program were free of charge. Throughout the 
duration of the program, subjects who participated into 
the program, identified through data plant records, were 
invited to participate in this study aimed at examining 
their psychological needs. The survey was conducted 
through interviews with people attending the first and 
second level clinics of the health surveillance program, 
as well as with people attending the clinic for the first 
time and was conducted from October 2021 to Septem-
ber 2022. A structured questionnaire was administered 
via phone by two psychologists specifically trained for 
this type of service and on the psychological assessment 
of former asbestos-exposed individuals. The study proto-
col was approved by the Regional Ethics Committee for 
Clinical Research of the Tuscany Region (N. 17347_oss). 
Of the 495 people invited, 272 participated in the study, 
including 152 and 120 people attending first- and sec-
ond-level clinics, respectively, and 90 people attending 
the clinic for the first time. Sixty-seven people refused to 
participate, and 67 individuals were unreachable.

Instruments and assessment
The questionnaire administered in this study (see Supple-
mentary Materials) was developed ad hoc, based on a 
review of the relevant literature on the topic [17, 22, 28]. 
A preliminary pre-test conducted on a random sample 
allowed for the refinement of the instrument and the 
determination of the time required to complete the tool.

The questionnaire consists of the following sections:

 	• Accessibility and waiting times for the completion of 
the health surveillance visit (from the first access to 
the final delivering), scored on a scale from 1 (totally 
disagreement) to 5 (fully agreement).

 	• Customer satisfaction and relationship in connection 
to the quality of service, scored on a scale from 1 
(very unsatisfied) to 5 (very satisfied).

 	• Quality of communication, scored on a scale from 1 
(very unsatisfied) to 5 (very satisfied).

 	• Psychological needs and emotions associated 
with asbestos exposure (sadness, feeling depleted 
of energy, anxiety, shamed, anger, deep spiritual 
suffering, disorientation, guilt, irritability, freezing of 
emotions, fear) experienced over the last 3 months, 

scored on a scale from 0 (absence) to 10 (constant 
presence).

 	• Asbestos-exposure (self-assessment) scored with 1 
(low), 2 (moderate), 3 (high), 4 (don’t know).

 	• Asbestos-risk perception, with the following 
questions scored on a scale from 0 (totally 
disagreement) to 10 (fully agreement):

“All subjects exposed to asbestos will develop a 
disease”

“Cancer is the most frequent asbestos-related 
disease”

“There are effective treatments against all asbestos-
related disease”

“For subjects exposed to asbestos, smoking cessation 
decrease the risk of developing cancer”

and the following questions with binary response:

“I think I’m at risk of developing an asbestos-related 
disease in the future” (yes, no).

“I think I’m currently suffering from an asbestos-related 
disease” (yes, no, don’t know).

“Do you know someone who has developed an 
asbestos-related disease?” (yes, no).

All participants received information about the study and 
provided their informed consent.

Statistical analysis
Socio-demographic indicators and other general char-
acteristics of the study population were first examined 
using frequencies. Secondly, the mean ad standard devia-
tion of the scores reflecting the states of mind associated 
with asbestos exposure were calculated. Generalised 
logistic regression models, adjusted by age-class and 
NPCSs, were used to estimate the association between 
each risk factor previously selected and the developing 
of sadness, anxiety, anger or fear, where a score ranging 
from 0 to 4 indicated a low self-perceived level of sad-
ness, anxiety, anger, or fear, whereas a score from 5 to 10 
indicated a high level. Odds Ratios (ORs) and their 95% 
Confidence Intervals (95% CI) were calculated for the 
whole group of participants, without considering gender 
due to the small number of females (n = 5). Mean differ-
ences of developing sadness, anxiety, anger or fear symp-
toms by asbestos-risk perception were evaluated through 
independent Samples t-Test. The significance level was 
set at p < 0.05. All analyses were conducted with STATA 
ver.13 software (StataCorp Release 13. College Station, 
TX) and IBM SPSS Statistics for Windows, Version 28.0. 
Armonk, NY: IBM Corp.
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Results
A total of 362 interviews were completed. Characteristics 
of study participants are shown in Table 1. The most were 
in the age-class 68–77 years (52.2%) and 98.3% (n = 356) 
were males. Local Health Unit Tuscany Northwest 
(73.2%) was the most represented area. Originating from 
NPCSs was found in 35.1% of participants.

There were no gender or geographic differences 
between those who declined to participate (N = 67) and 
those who did. Conversely, the distribution by age classes 
was different in the two groups: 19.4% non-participants 
vs. 30.7% participants in the group < 68 years; 46.3% non-
participants vs. 52.2% participants in the group 68–77 
years; 32.8% non-participants vs. 16.3% participants in 
the group > 77 years. Regarding residents in NPCS, the 
percentages were slightly higher for non-participants 
(37.3% non-participants vs. 35.1% participants) (Table 
SM1).

The states of mind over the last 3 months linked to hav-
ing been formerly exposed to asbestos are reported in 

Table 2. The most frequent were sadness (mean: 5.1; SD: 
± 3.5), anger (mean: 5.3; SD: ± 3.7), fear (mean: 4.9; SD: ± 
3.4) and anxiety (mean: 4.0; SD: ± 3.1).

More than half of the responses regarding service 
quality were rated as ‘satisfactory’ and ‘very satisfactory’ 
(Fig. 1), particularly about the following questions: ‘How 
would you rate the welcome and assistance of the staff?’ 
(87.6%), ‘How do you rate the listening and availability of 
the medical staff?’ (87%) and ‘How do you rate the cour-
tesy and promptness of the contact staff (reservation, 
reception and concierge)?’ (85%).

The frequencies of responses on ‘asbestos exposure’, 
‘asbestos-risk perception’, ‘self-perception of current’ and 
‘future asbestos-related diseases’ are reported in Fig.  2: 
66.6% of participants think they are currently not suffer-
ing from an asbestos-related disease, while 77.9% think 
they are at risk of developing an asbestos-related disease 
in the future; 61.1% estimate a significant history of past 
asbestos exposure, and 86.4% know someone who has 
developed an asbestos-related disease.

The average agreement scores on asbestos-risk percep-
tion are summarized in Fig. 3. Most participants concur 
that for individuals exposed to asbestos, quitting smok-
ing reduces the risk of developing cancer (mean: 7.7; 
SD: ± 2.2), that cancer is the most frequent asbestos-
related disease (mean: 7.1; SD: ± 2.2) and that all subjects 
exposed to asbestos will develop a disease (mean: 6.3; SD: 
± 2.5), while a minority reports that there are effective 
treatments against all asbestos related diseases (mean: 
2.6; SD: 2.2).

The association between different levels of developing 
symptoms of sadness, anxiety, anger and fear and self-
perception of current or future asbestos-related diseases, 
self-assessment of asbestos exposure, and asbestos-risk 
perception is shown in Table 3. Regarding Self-perception 
of asbestos-related disease, the opinion ‘I think I’m at risk 

Table 1  Number and percentage of characteristics of study 
participants
Variable No. (%)
Gender
  Female 5 (1.4)
  Male 356 (98.3)
  Missing 1 (0.3)
Age class
  < 68 111 (30.7)
  68–77 189 (52.2)
  > 77 59 (16.3)
  Missing 3 (0.8)
Region of residence
  Lazio 1 (0.3)
  Liguria 17 (4.7)
  Toscana 313 (86.5)
  Missing 31 (8.5)
Local Health Administration
  Local Health Authority 5 Spezzinoa 17 (4.7)
  Local Health Authority Rome 4 1 (0.3)
  Local Health Unit Tuscany Centre and University Hospital 
of Florence

21 (5.8)

  Local Health Unit Tuscany Northwest and University 
Hospital of Pisaa

265 (73.2)

  Local Health Unit Tuscany Southeast and University 
Hospital of Siena

27 (7.5)

  Missing 31 (7.5)
National Priority Contaminated Sites resident
  No 204 (56.4)
  Yes 127 (35.1)
  Missing 31 (8.5)
Total 362 

(100.0)
apresence of National Priority Contaminated Sites

Table 2  Mean and standard deviation (SD) of the scores relating 
to States of mind referred over the last 3 months
Over the last 3 months, have you experienced one or 
more of the following states of mind linked to having 
been exposed to asbestosa?

mean ± SD

Sadness 5.1 ± 3.5
Feeling depleted of energy 1.8 ± 2.7
Anxiety 4.0 ± 3.1
Shame 0.5 ± 1.8
Anger 5.3 ± 3.7
Deep spiritual suffering 0.9 ± 2.1
Disorientation 0.9 ± 2.1
Guilt 0.9 ± 2.3
Irritability 3.3 ± 3.3
Freezing of emotions (not being able to feel your own) 1.3 ± 2.4
Fear 4.9 ± 3.4
awe ask to respond by scoring from 0 to 10, where 0 means absence and 10 the 
constant presence of that state of mind
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of developing an asbestos-related disease in the future’ 
was significantly associated with developing symptoms 
of high self-perceived level of anger (OR: 2.56, 95% CI: 
1.08–6.08) and fear (OR: 2.86, 95% CI: 1.19–6.83). Con-
cerning self-assessment of asbestos-exposure, either 
estimating to have experienced a high past exposure 

to asbestos either not knowing about their past expo-
sure to asbestos were both significantly associated with 
increased symptoms of high self-perceived level of anxi-
ety (OR: 17.0, 95% CI: 2.03–142.3 and OR: 13.0, 95% CI: 
1.61–106.4 respectively). Not knowing about past expo-
sure to asbestos was also significantly associated with the 

Fig. 2  Percentage of responses on self-perception of current and future asbestos-related diseases, past asbestos exposure, and asbestos-risk perception

 

Fig. 1  Percentage of responses regarding service quality
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increased symptoms of high self-perceived level of anger 
(OR: 3.60, 95% CI: 1.01–12.8) and fear (OR: 6.42, 95% CI: 
1.69–24.3). Considering the answers regarding Asbestos-
risk perception, knowing someone who has developed an 
asbestos-related disease was significantly associated with 
increased symptoms of high self-perceived level of sad-
ness (OR:

3.92, 95% CI: 1.65–9.31), anger (OR: 2.45, 95% CI: 1.06–
5.69) and fear (OR: 3.94, 95% CI: 1.65–9.36). Separated 
analyses for the two groups (residents and non-residents 
of a NPCS) were performed, but no statistically significant 
differences were found, except for “knowing someone who 
has developed an asbestos-related disease” (p = 0.027), 
with a slightly higher percentage of cases reporting such 
knowledge among residents in NPCS (91.3%) than in non-
residents in NPCS (82.7%) (Tables SM2).

The mean differences of developing different levels of 
sadness, anxiety, anger or fear by asbestos risk percep-
tion are reported in Table 4. People highly self-perceiving 
symptoms of sadness, anxiety, anger or fear (high score) 
were on average more in agreement than people char-
acterised by low score with the following statements 
(p < 0.05): “All subjects exposed to asbestos will develop a 
disease” and that “Cancer is the most frequent asbestos-
related disease”. No differences between the two groups 
were observed about the statements “There are effective 
treatments against all asbestos-related disease” and “For 
subjects exposed to asbestos, smoking cessation decrease 
the risk of developing cancer”.

Discussion
Previous studies have shown that asbestos exposure, 
whether occupational or environmental, is associated 
with significant levels of psychological stress, anxiety, and 

depression, and this applies not only to mesothelioma 
patients but also to others who have been exposed to 
asbestos [17, 29]. The persistent psychological impact of 
asbestos exposure among former workers, even decades 
after the cessation of occupational exposure, is a signifi-
cant finding of this study. In fact, almost 78% of partici-
pants in this study thinks to be at risk of developing an 
asbestos-related disease in the future and the most are 
aware that cancer is the most frequent asbestos-related 
disease. This study highlights the prevalence of emo-
tional distress, including sadness, anger, fear, and anxiety, 
among the participants, which underscores the long-term 
consequences of asbestos exposure on mental health.

Widespread knowledge on long latency of asbestos 
related cancers as well as their poor prognosis [6] are 
factors contributing to the high levels of psychological 
distress observed in the study population. The latency 
period, which can span 20 to 45 years, creates a pro-
longed period of uncertainty and anxiety for exposed 
individuals. The awareness that asbestos-related.

diseases, such as mesothelioma, have poor prognoses 
and limited treatment options further exacerbates these 
feelings of helplessness and fear.

The study reveals that risk perception plays a crucial 
role in the psychological well-being of former asbes-
tos workers: participants who perceived a higher risk of 
developing asbestos-related diseases or who knew some-
one affected by such diseases reported higher levels of 
sadness, anger, and fear. It should be noted, however, 
that responders were those who agreed to receive health 
care for their previous exposure to asbestos, presenting 
themselves spontaneously to the public health surveil-
lance services specifically dedicated to them. This finding 
aligns with previous research indicating that perceived 

Fig. 3  Mean and standard deviation (SD) of the scores relating to questions on asbestos-risk perception (0 = complete disagreement, 10 = complete 
agreement)
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health risks might significantly influence mental health 
outcomes [17, 22, 28, 29]. From these studies, it emerges 
that people who perceive a high risk of developing asbes-
tos-related diseases, or who believe that “all individuals 
exposed to asbestos will get sick,” exhibit higher levels of 
anxiety and depression.

Previous studies [22, 28] show that self-assessment of 
past asbestos exposure intensity is significantly correlated 
with symptoms of anxiety and depression. This suggests 
that the subjective perception of exposure plays a key role 
in determining the psychological impact. In this study, 
61% of the participants believe they had a high level of 
past asbestos exposure, and this perception is associated 
with a higher risk of reported anxiety states. The self-
assessment of the intensity of past asbestos exposure, 
without an objective comparison of the evaluation made 
by experts, represents one of the main limitations of the 
study.

The use of non-validated psychological measures for 
assessing anxiety and depression, along with the develop-
ment of an ad hoc questionnaire based on the study by 
Mounchetrou et al. 2017 [22], represent additional limi-
tations of our work. In fact, there are no measures of the 
questionnaire’s reliability and statistical validity, which 
could be evaluated in the development of the study. This 
constitutes a limitation for the generalizability of the 
results. Moreover, another limitation is the use of tele-
phone interviews, although these were conducted by pro-
fessional psychologists adequately trained on the topic.

The perception of risk is not only influenced by per-
sonal knowledge and health concerns but also by the 
broader social context, including the experiences of 
peers and community members. This study, consistently 
with previous research [22, 28], highlights that knowing 
someone who has developed an asbestos-related disease 
can heighten the perception of threat and contribute to 
greater psychological distress.

The positive evaluation of the health surveillance ser-
vices provided by the Tuscany Region is an encourag-
ing aspect of this study. High satisfaction levels with the 
accessibility and overall service quality perception sug-
gest that these programs are well-received by the partici-
pants, despite a higher clarity of the information received 
need more attention. The structured and comprehensive 
nature of the health surveillance program, which includes 
first-level basic health evaluations and second- and third-
level in-depth analyses, ensures that former asbestos 
workers receive thorough and consistent care. The pro-
gram’s design, which guarantees homogeneity across the 
region, is a critical factor in its success [23, 24].

However, the results of the study, aimed to evaluate 
the necessity for a tailored psychological support within 
this program, confirmed this need. While the health 
surveillance services are highly valued, addressing the Ta
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specific emotional and psychological needs of former 
asbestos-exposed workers could further enhance their 
overall well-being. The anxiety and fear associated with 
the risk of developing asbestos-related diseases can dis-
rupt individuals’ somato-psychic equilibrium, leading to 
depression, anxiety, guilt, shame, irritability, and low self-
efficacy. These emotional strains often manifest as social 
withdrawal and diminished feelings of belonging, which 
can further exacerbate the psychological burden [30].

Developing a tailored approach for addressing the 
psychological needs identified in this population is 
essential. This could include providing targeted psycho-
logical counselling, support groups, and educational pro-
grams to help individuals manage their anxiety and fear. 
Additionally, improving the quality and accessibility of 
information about asbestos-related risks and health sur-
veillance services can empower individuals and reduce 
feelings of helplessness. Ensuring that former asbes-
tos workers have access to accurate and comprehensive 
information about their health risks and the available 
support services is crucial in mitigating the psychological 
impact of asbestos exposure.

Conclusion
Despite the ban on asbestos use in Italy since 1992, the 
psychological burden on individuals previously exposed 
remains substantial. This study emphasizes the impor-
tance of comprehensive health surveillance programs 
that should provide a robust psychological support for 
individuals who have suffered an asbestos exposure and 
not only monitor their physical health. The findings high-
light the need for a holistic approach to health care that 
addresses both the physical and psychological aspects 
of asbestos-related diseases. Future research should 
focus on developing and evaluating interventions aimed 
at reducing psychological distress and improving men-
tal health outcomes in this vulnerable population. By 
addressing the psychological needs of former asbestos-
exposed workers, health care providers might signifi-
cantly enhance their quality of life and overall well-being.
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