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Abstract. Background. A cross-sectional survey on knowledge and perception of occupational biological
risk among workers in several occupations was carried out in the industrial area of Rome. Methods. The
study was carried out in the period of March-April 2010 using a questionnaire with 33 items on the fol-
lowing areas: a) socio-demographic data; b) perception of the biological risks in ordinary occupational
activity; ¢) knowledge about biological risks; d) biological risks in the working environment. The question-
naire was submitted to a convenience sample of workers of an industrial area in Southern Rome. Results.
729 participants entered the study from the following work activities: food, catering, service, farming and
breeding, healthcare, school and research (males 57.2%; mean age 37.4 years, SD = 10.9). Significant as-
sociations were found between different activity areas with respect to the relevance of the biological risk (p
=0.044) and the perception of the biological risk (p < 0.001). With respect to vehicles of infectious agents,
the highest percentages of the most common biological risk exposures were: air and physical contact for
the catering and food group, 66.7% and 61.90% respectively; air and blood for the health and research
group, with 73.50% and 57.00% respectively; and physical contact and blood for the service group, 63.10
% and 48.30%. Significant difference of proportions were found about the prevalent effect caused by the
biological agents was the occurrence of infectious diseases (59.90% food group, 91.60% health and re-
search and 79.30% service group) (p < 0.001). The perception of knowledge resulted in a good rank (suf-
ficient, many or complete) in the food and catering group, 78.3% with significant difference compared to
other professions (p < 0.001). Conclusions. All participants show good knowledge the effects induced by
biological agents and it is significant that almost half of the respondents are aware of the risks concerning
allergies. Nevertheless, it is surprising that this risk is known mainly by workers of service, farming and
breeding, to a greater extent than it is known by health workers.
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Riassunto ( Conoscenza e percezione del rischio biologico occupazionale: risultati di una indagine condotta a
Roma, Italia). Introduzione. E stato condotto uno studio trasversale nell’area industriale di Roma relativo
alle conoscenze e alla percezione del rischio biologico occupazionale fra lavoratori di diverse tipologie.
Metodi. Lo studio ¢ stato condotto nel periodo marzo-aprile 2010 utilizzando un questionario che in-
dagava sulle seguenti aree di interesse: a) dati socio-demografici; b) percezione del rischio biologico nelle
attivita lavorative ordinarie; ¢) conoscenza dei rischi biologici; d) rischi biologici nell’'ambiente lavorativo.
Risultati. Hanno preso parte allo studio 729 partecipanti delle seguenti categorie: alimentazione, cate-
ring, servizi, agricoltura e allevamento, sanita, scuola e ricerca (maschi 57,2%; eta media 37,4 anni, SD =
10.,9). Sono state riscontrate associazioni significative fra le differenti tipologie lavorative e la rilevanza (p =
0,044) e la percezione (p < 0,001) del rischio biologico. In relazione al tipo di veicolo di infezione, le percen-
tuali piu elevate di rischio biologico riportate dai rispondenti riguardano: ’aria (66,7%) e il contatto fisico
(61,9%) per il gruppo dei lavoratori del settore alimentare e catering; I'aria (73,5%) e il sangue (57,0%) per
il gruppo dei professionisti sanitari e dei ricercatori; contatto fisico (63,1%) e sangue (48,3%) per il gruppo
dei lavoratori dei servizi. Sono state riscontrate differenze significative nelle proporzioni relative all’effetto
prevalente causato da agenti biologici (59,9% nel gruppo dei lavoratori degli alimenti, 91,6% nel gruppo
dei professionisti sanitari e dei ricercatori e 79,3% nel gruppo dei servizi) (p < 0,001). Conclusioni. Tutti i
partecipanti mostrano una buona conoscenza degli effetti indotti dagli agenti biologici ed ¢ significativo
che circa la meta di essi sia consapevole dei rischi relative alle allergie. E tuttavia sorprendente che questo
rischio sia conosciuto meno dai professionisti sanitari rispetto alle altre categorie lavorative considerate.

Parole chiave: rischio biologico, conoscenze, percezione, lavoratori.
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INTRODUCTION

Occupational transmission of infectious diseases
is responsible for an estimated 320 000 deaths/year
worldwide and 5000 deaths/year in the European
Union (EU) [1]. Occupational exposures to biologi-
cal agents can occur in several sectors, such as health,
agriculture, forestry, animal husbandry, food, veteri-
nary, biotechnology, waste processing and disposal,
laboratories, and dentistry, furniture factories, bio-
mass production, cigarette and cigar manufacture,
military and penitentiary personnel, drivers, office
workers and waste management [2-17].

According to the World Health Organization
(WHO), cach year many healthcare workers in
Europe are at risk of acquiring an infectious disease
after a percutaneous exposure; 304 000 individuals
are exposed to Hepatitis B virus (HBV); 129 000 are
exposed to Hepatitis C virus (HCV), and 22 000 are
exposed to Human Immunodeficiency virus (HIV).
The likelihood of acquiring an infection after occu-
pational exposure is < 0.3% for HIV, 0.5% for HCYV,
and 18% -30% for HBV [18]. Although there is evi-
dence that knowledge among healthcare personnel
about preventive measures in occupational exposure
to blood and body fluids is adequate, transferring this
knowledge into practice remains inadequate [19].

Data on workers’ attitudes and risk perception
about biological risk are poor. Several comments
declare detecting “the perception” of biological
risk, but actually detect only the knowledge about
risk. There is evidence that failure to report expo-
sure to biological agents is based on perception of
a non significant risk [20, 21], and that perception
of high risk is particularly related to involuntary
exposures against risk factors that are neither seen
nor smelled, especially when they involve serious
diseases, such as AIDS [22]. Moreover, there is evi-
dence that knowledge, attitude and behaviours to-
wards biological risk is an issue outside the health
care sector [23-26].

Although several occupations entail biological risks,
in Italy most of the data has been collected in hospi-
tal settings and, more specifically, by surveys of nurses
[27, 28].

The aim of this study is to investigate knowledge
and perception of occupational biological risk among
workers in several occupations.

METHODS
The questionnaire and setting

The study was conducted by using a questionnaire

with 33 items, divided in four main parts:

- socio-demographic data: gender, age, civil status,
educational level, and type of work (public activ-
ity, industry, health and other);

- perception of the biological risks in ordinary oc-
cupational activity;

- knowledge about biological risks;

- biological risks in the working environment.

The questionnaire was submitted to a convenience
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sample of workers of an industrial area in Southern
Rome, who were present at the working areas during the
day of investigation with the consensus of the Company
Director. The work fields that were investigated were the
following: food, catering, service, farming and breeding,
healthcare, school and research. Before the distribution
of the questionnaires, the person in charge of admin-
istering these questionnaires presented the aims of the
study, stressed the anonymity of the responders, and ac-
quired informed written consent. The completed ques-
tionnaires were inserted in an secured urn.

The survey was carried out in the period of March-
April 2010.

The sample size calculations where:

- total population size: 150 000 workers in the se-
lected fields (data from ISTAT);

- estimated expected frequency of knowledge on
biological risks of the workers: this estimation
was fixed at 50%, considering a generic null hy-
pothesis that half of workers have a good com-
prehensive knowledge on biological risk;

- worst acceptable of frequency of knowledge on
biological risks in the work field 40%.

Given the above parameters, and a confidence level
of 99% we calculated a sample size of 661 individu-
als. Considering a 10% possible rate of non respond-
ers we decided to recruit at least 723 individuals.

The presentation of results was made according to
the STROBE statement [29].

Statistical analysis

Data input was realized by using software Db-IV.
The statistical analysis was performed using SPSS
19.00 for Windows.

Internal consistency was evaluated by using
Cronbach’s alpha on two set of items:

- the first one on three questions about perception
of the biological risks in ordinary activity (see
Table 1: questions number A1-AY);

- the second one on knowledge about the biologi-
cal risks (see Tuble I: questions number B1-B6).

Issues concerning safety instruments and proce-
dures used on one’s work site to reduce the biologi-
cal risk were not analyzed as they depend from the
particular activity that is carried out.

The descriptive statistics were carried out by using
frequencies and percentages.

The analysis of possible associations between dif-
ferent groups of workers, knowledge and/or percep-
tion of the biological risk, was performed by using
the Chi-square tests.

The level of significance was set at p < 0.05.

RESULTS

Internal consistency

The Cronbach’s alpha computed for perception and
knowledge of biological risk were 0.502 and 0.559 re-
spectively (Tuble 1).
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Table 1| Cronbach’s alpha to evaluate the internal consistence on the perception and knowledge about biological risk, using

questionnaire’s main aggregate items

Questions Cronbach’s Cronbach’s
alpha if item alpha of the
deleted model
Items concerning the biological risk perception
Al Are you really worried about biological risk? (Yes/No) 0.366 0.502
A2 In which ranking do you put the biological risk compared to chemical, physical, psychological 0.507
or management ones? (1t"-4t)
A3 Are personal events causes of this preoccupation? (Yes/No) 0.483
A4 Is biological risk outstanding for you? (Yes/No) 0.428
A5 Do you believe that your professional activity presents biological risk? (Yes/No) 0.480
Items concerning knowledge on biological risk
B1 Which of these common vehicles is to consider more infective? From 1 to 9 possible answers: vomit, 0.569 0.559
sexual activity, air, skin, urine, feces, blood, tears, sweat
B2 What do biological agents bring? From 1 to 3 possible answers: infectious diseases, intoxications, 0.544
allergies
B3  Are the effects caused by biological agents sometimes treatable? (Yes/No) 0.576
B4 If the diseases are curable, how this could happen? (possible from 1 to 4 answers) spontaneous
recovery, relax, one cycle of treatment, more cycles of treatments 0.546
B5 How do you assess your knowledge on the biological risk? (scale 1 = scarce to 5 = complete) 0.462
B6  Your knowledge on biological risk derives from: (possible from1 to 5 answers) research, 0.532

training and refresher courses, corporate training courses, congress or meeting, book or articles

Sample description

Out of the 940 questionnaires that were distributed,
729 (77.55%) were returned. The descriptive vari-
ables of the sample were reported in Tuble 2: males

Table 2 | Description of the sample’s socio-demographic
characteristics

Variables no. %
Gender Male 416 57.20
Female 311 42.87
Total of responders 727 100.00
Civil status  Married 443 61.70
Widower 7 0.97
Divorced 21 2.92
Apart 34 4.74
Unmarried 213 29.67
Total of responders 718 100.00
Work area Food, catering 147 20.16
Service, farming and breeding 249 34.16
Health, school and research 333 45.68
Total of responders 729 100.00
Age (years) Mean 37.37
SD 10.95
Total of responders 702
Years Mean 14.49
working SD 10.57
Total of responders 678

accounted for 57.2% of the total sample that had a
mean age of 37.37 years (SD = 10.95).

In Table 2 the distributions of socio-demographic
information coming from the different work settings
are revealed.

Tuable 3 shows the evaluation of the possible associa-
tion between different workers versus biological risk
perception items. Significant associations were found
between different activity areas with respect to the rele-
vance of the biological risk (question number A4) and
the perception in our activities of the biological risk
(question number AS5), with p = 0.044 and p < 0.001
respectively.

Table 4 shows the univariate analysis evaluating
the possible association between different workers
and the knowledge of biological risk.

In particular, the percentages of the most common
biological risk exposures (B1) were: air and physical
contact for the catering and food group, 66.7% and
61.90% respectively; air and blood for the health
and research group, with 73.50% and 57.00% re-
spectively; and physical contact and blood for the
service group, 63.10% and 48.30%. Significantly
different associations were found on the basis of
the professional groups and the types of biological
risk exposure after contact with: vomit (p < 0.001),
urine (p < 0.001), feces (< 0.001) and physical con-
tact (p = 0.002). All three groups reported that the
prevalent effect caused by the biological agents (B2)
was the occurrence of infectious diseases (59.90%
food group, 91.60% health and research and 79.30%
service group), with a significant difference of pro-
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Table 3 | Univariate analysis. Evaluation of the possible association between different worker versus biological risk perception items

Questions about biological risk perception
A1. Are you really worried about no
biological risk? %
yes
%
Total of responders
A2. In which ranking do you put 1° place
the biological risk compared to %
chemical, physical, psychological o
2° place
or management ones? %
3° place
%
> 3° place
%
Total of responders
A3. Are personal events the causes no
of this preoccupation? %
yes
%
Total of responders
A4. Is biological risk outstanding for no
you? %
yes
%
Total of responders
A5. Do you believe that your no
professional activity presents %
e rorettent| )
biological risk? yes
%
| don’t know
%
Total of responders

*p-value chi-square test.

portions that was found at p < 0.001. Regarding
intoxications and allergies, significant differences
percentage were also computed, respectively at p <
0.001 and p = 0.002.

These results were probably related to the educa-
tional levels and the individual awareness about pol-
lution of the specific materials (i.e. solid waste, waste
water, slaughtered materials, blood etc.).

Although food chain workers are involved in the
educational programs about hazard and risk, we
found that, surprisingly, they are less aware of the
topic compared to health and service workers.

For question number B4, investigating the types
of recoveries, the option “with more cycles of treat-
ments” was more indicated from all groups: 62.2%
food group, 58.60% health and research group and
57.10% service group.

The perception of own knowledge (B5) resulted

Working areas

Food or Health or Service, poLal p*
catering research or farming or o,
teaching breeding
83 123 156 362 0.096
22.93 33.98 43.09 100.00
49 103 146 298
16.44 34.56 48.99 100.00
132 226 302 660
15 42 52 109 0.370
13.76 38.53 47.71 100.00
24 49 69 142
16.90 34.51 48.59 100.00
29 40 48 117
24.79 3419 41.03 100.00
79 118 164 361
21.88 32.69 45.43 100.00
147 249 888 729
81 151 192 424 0.147
19.10 35.61 45.28 100.00
7 14 31 52
13.46 26.922 59.62 100.00
88 165 223 476
20 27 59 106 0.044
18.87 25.47 55.66 100.00
93 201 236 530
17.55 37.92 4453 100.00
113 228 295 636
53 30 62 145 < 0.001
36.55 20.69 42.76 100.00
88 215 253 556
15.83 38.67 45.50 100.00
6 1 18 25
24.00 4.00 72.00 100.00
147 246 333 726

in a good rank (sufficient, many or complete) in the
food and catering group, 78.3% with significant dif-
ference compared to other professions (p < 0.001).
The sources of knowledge were significantly differ-
ent (B6), with 62.60% of the food group and 48.90%
of the service group declaring to have received ma-
jor support from corporate training courses, while
47.80% of the health and research group received
support from scientific studies.

DISCUSSION

Our results suggest that the study was able to ad-
equately test knowledge on worker’s biological risk
but not perception of risk (Cronbach’s alpha 0.559
vs 0.502). But the low level of internal consistency
could be considered acceptable if the “underlying
construct” is multifaceted [30], such as in this case.
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Table 4 | Univariate analysis. Evaluation of the possible association between different worker versus biological risk knowledge

Questions concerning biological risk knowledge

B1. Which of these
common vehicles
is to consider
more infective?

B2. What do biological
agents bring?

Vomit

Sexual

relations

Air

Physical

contact

Urine

Feces

Blood

Tears

Sweat

Infectious
disease

Intoxications

Allergies

B3. Are the effects/diseases
caused by biological agents

sometimes treatable?

B4. If the diseases are
curable, how this
could happen?

Spontaneous
recovery

Relax

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total (%)

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total

No (%)
Yes (%)
Total
No (%)
Yes (%)
Total

Food
or Catering
141 (95.9)
6 (4.1)
147
94 (63.90)
53 (36.10)
147
49 (33.30)
98 (66.7)
147
56 (38.10)
91 (61.90)
147
129 (87.80)
18 (12.20)
147
121 (82.30)
26 (17.70)
147
69 (46.90)
78 (53.10)
147
147  (100.00)
0 (0.00)
147
143 (97.30)
4 (2.70)
147
59 (40.10)
88 (59.90)
147
72 (49.00)
75 (51.00)
147
89 (60.50)
58 (39.50)
147
29 (20.30)
114 (79.70)
147
143 (97.3)
4 (2.70)
147
143 (97.30)
4 (2.70)
147

Working areas

Health research

or teaching
212 (85.1)
37 (14.9)
249
172 (69.10)
77 (30.90)
249
66 (26.50)
183 (73.50)
249
126 (50.60)
123 (49.40)
249
190 (76.30)
59 (23.70)
249
167 (67.10)
82 (32.90)
249
107 (43.00)
142 (57.00)
249
242 (97.20)
7 (2.80)
249
244 (98.00)
5 (2.00)
249
21 (8.40)
228 (91.60)
249
160 (64.30)
89 (35.70)
249
159 (63.90)
90 (36.10)
249
33 (13.40)
214 (86.60)
249
239 (96.00)
10 (4.00)
249
246 (98.80)
3 (1.20)
249

Service farming

or breeding
319 (95.8)
14 (4.2
838
240 (72.1)
93 (27.9)
838
117 (35.10)
216 (43.46)
838
123 (36.90)
210 (63.10)
838
294 (88.30)
39 (11.70)
333
279 (83.80)
54 (16.20)
333
172 (51.70)
161 (48.30)
333
328 (98.50)
b (1.50)
333
325 (97.60)
8 (2.40)
333
69 (20.70)
264 (79.30)
333
235 (70.60)
98 (29.40)
333
166 (49.80)
167 (50.20)
333
34 (10.60)
288 (89.40)
333
325 (97.60)
8 (2.40)
333
329 (98.80)
4 (1.20)
333

Total

no.

672
57
729

506
223
729

232
497
729

305
424
729

613
116
729

567
162
729

348
381
729

77
12
729

712
17
729

149
580
729

467
262
729

414
315
729

96
616
712

707
22
729

718
11
729

p*

< 0.001

0.203

0.079

0.002

< 0.001

< 0.001

0.114

n.c.

0.896

< 0.001

< 0.001

0.002

0.018

< 0.001

0.402

Continues
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Working areas
Total

Questions concerning biological risk knowledge Food or Health or Service or n p*
Catering research farming o
or teaching or breeding
BA.If the diseases are  Onecycleof ~ NO (%) 104 (7070) 146  (58.60) 208  (6250) 458 (54
curable, how this  treatment Yes (%) 43 (2930) 103 (41.40) 125  (37.50) 271
could happen? Total 147 249 333 729
More cycles  No (%) 55 (874) 103 (41400 143 (42.90) 301 0.527
of treatments g (%) 92 62.2) 146 (58.60) 190  (57.10) 428
Total 147 249 333 729
B5. How do you assess scarce (%) 4 (2.80) 2 (0.80) 10 (3.00) 16 0.019
your knowledge ) Insufficient (%) 27 (18.90) 53 (1800 72 (22000 152
onthe biologcal risk? Sufficient (%) 80 (62200 116  (47.70) 185  (56.40) 390
Good (%) 19 (13.30) 57  (2350) 49  (1490) 125
Complete (%) 4 (2.80) 15 (6.20) 12 (3.70) 31
Total 143 243 328 714
B6. Your knowledge Research No (%) 139 (9460) 130 (52200 286  (85.90) 555
on I_Jiologicalorisk Yes (%) 8 (5.40) 119 (47.80) 47 (14100 174  <0.001
derives from? Total 147 249 333 729
Trainingand  No (%) 138 (93.90) 216  (86.70) 315  (9460) 669  0.002
refresher Yes (%) 9 (6.10) 33 (13300 18 (5.40) 60
LOUSES Total 147 249 333 729
Corporate No (%) 55  (37.40) 174  (69.90) 170  (51.10) 399
training Yes (%) 92  (62.60) 75 (30.10) 163  (48.90) 330  <0.001
LoUes Total 147 249 333 729
Congress/  No (%) 144 (98.00) 218  (87.60) 316  (94.90) 678
meeting Yes (%) 3 (2.00) 31 (12.40) 17 (5.10) 51 <0.001
Total 147 249 333 729
Books or No (%) 106  (7210) 144  (57.80) 202  (60.70) 452  0.015
articles Yes (%) 41 27.90) 105 (42200 131  (39.30) 277
Total 147 249 333 729

* p-value of chi-square test; n.c.: not computable.

The univariate analysis for the evaluation of the
possible association between workers’ status and
biological risk perception shows a significant rela-
tionship between the answers to the importance of
the biological risk and the biological risk exposure
in our activities (p = 0.044 and p < 0.001, respec-
tively).

Data reveals a high level of preoccupations for bi-
ological risk (48.34%) in the working areas of serv-
ice, farming and breeding, confirming the results
that other authors reported in their studies [6, §].
Farmers are at high risk for exposure to airborne
dust and microorganisms which can be significant
during harvesting season.

Almost half of the workers (49.5%) rank biological
risk third and 15% rank biological risk first amongst
occupational risks. These data are in agreement with
the lack of unfavorable experiences, as evidenced by
89.1% of responders.

Our study pinpointed an acknowledgment of the
role of air and blood transmission, mostly con-
sidered by health care workers and researchers
or teachers (73.5% and 57.1% respectively); while
the role of tears and sweat was poorly recognized
by all participants. In particular, our data confirm
the recognition of health professionals as the most
exposed workers both for contact with blood and
body fluids and high risk of accidental occupational
exposure [31]. Retrospective studies indicate a cu-
mulative prevalence of almost 50% of work injuries,
with high prevalence of needle puncture, particu-
larly on hands (38, 58). Infectious diseases sustained
by B. tuberculosis, tularemia, Streptococcus A and
Staphylococcus aureus are occupational risks for
healthcare workers [9, 32, 33].

All participants show good knowledge of effects
induced by biological agents and it is significant that
almost half of the respondents are aware of the risks
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concerning allergies. Nevertheless, it is surprising
that this risk is known mainly by workers of service,
farming and breeding, to a greater extent than it is
known to health workers. In that case, the study sug-
gests the need of specific training on biological risk
in order to reduce lack of knowledge in this area.

Most workers (86%) consider there is a good
chance that workers who get an infectious disease at
work will recover, mainly with more cycles of treat-
ments.

Moreover, a significant association was found in
the answers concerning the sources of knowledge.
It is surprising that less than half of responders
reported corporate training courses (45.3%) as the
main sources of knowledge on the biological risk
among workers, since this type of information is
mandatory according to actual health and safety
legislation. This low percentage could be either due
to lack of intervention or lack of quality in this field.
Moreover, books or articles, as well as congress or
meetings, have been considered by 38% and 7% of
responders, respectively.

The data altogether has pointed out differences
of biological risk perception or its knowledge in
the various working areas. The participants show
a perception of own occupational biological risk
aligned with their knowledge. This concerns work-
ers of service, and farming and breeding workers,
who have not only pointed out greater preoccupa-
tion about biological risk (48.3%) than other work-
ers, but also greater knowledge regarding risks, es-
pecially allergies (50.1%).

The EU has restricted the risk of occupational ex-
posure to biological agents with the Directive issued
on the 18" of September 2000 [34], with numerous
institutions currently taking care of biological risks.
Within the European Community strategy 2002-
2006 [35], the European Risk Observatory of the
European Agency for Safety and Health at Work
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fects of genetic susceptibility to infectious diseases
also needs to be considered [37]. Continued surveil-
lance for cases of biological diseases is necessary
in order to determine incidence, as well as specific
sources and procedures representing risk factors.

In conclusion, this study underlined the impor-
tance of the biological risk not only in the healthcare
sector, but also in other work fields, such as food, ca-
tering, service, farming and breeding, school and re-
search. However, even if almost half of participants
have the perception of the importance of biological
risk, knowledge on this issue is still lacking, and this
suggests the need of specific training on biological
risk in order to reduce lack of knowledge in this
area.
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