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Summary. The objective of this work was to examine the effectiveness of risk communication in 
agriculture through examination and interpretation of safety data sheets and product labels for 
agriculture products classified as hazardous. Labels and safety data sheets were shown to the users 
inviting them to report their own interpretation of hazard, risk and the need of preventive measures. 
One area sample was identified in a cluster of wine companies, chosen in a range of medium to large 
sizes throughout the country, where 100 subjects were interviewed by telephone or direct interview. 
Participants were surveyed through questions relating to demographic information, education and 
perception of risk. 

Key words: safety data sheets, dangerous preparations, labels.
 
Riassunto (Indagine nei lavoratori agricoli sull’interpretazione di etichette e schede di sicurezza di 
prodotti per l’agricoltura). Con questo lavoro il nostro obiettivo è stato quello di esaminare l’effica-
cia della comunicazione del rischio nei lavoratori agricoli attraverso l’esame e l’interpretazione di 
schede di sicurezza ed etichette dei prodotti per l’agricoltura classificati come pericolosi. Ipotetiche 
etichette e schede di sicurezza sono state mostrate agli utenti, invitandoli poi a riferire la propria 
interpretazione dei pericoli, dei rischi e delle necessità di misure preventive. Un settore campione 
è stato identificato in un cluster di aziende vitivinicole, scelte in una gamma di dimensioni medio-
grandi lungo tutto il paese, dove 100 soggetti sono stati intervistati (telefonicamente o tramite un’in-
tervista frontale). I partecipanti sono stati intervistati attraverso domande relative ad informazioni 
demografiche, di istruzione e di percezione del rischio.

Parole chiave: schede di sicurezza, preparati pericolosi, etichette.
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INTRODUCTION
The impact of risk information depends not on-

ly on its contents but also on how it is expressed. 
The choice of a presentation format can be vitally 
important, and subtle changes in the way risks are 
expressed may have a major impact on percep-
tions and behaviours [1-4]. Safety data sheets (SDS) 
should be comprehensible, beside being accurate [5]. 
Kopl et al. (1993) found much of the information on 
the data sheets to be incomprehensible to 100 work-
ers in manufacturing industries [6]. Moreover, infor-
mation overload in labeling and personal capability 
of resuming information is of particular interest in 
connection with data sheets [7]. 

It has been stated that there is an upper bound on 
an individual’s ability to process risk information. A 
study dated 1992 [8] has shown that as the amount 
of hazard information is increased, consumer recall 
of other information on the product’s label declines. 
Hence, adding more information to product labels 
does not necessarily lead to the recall of more in-
formation. Above a certain amount of presented 

information, people may even make less well-in-
formed decisions, if  extra information is added. This 
theory has however been questioned, giving rise to 
the “information overload controversy” [9]. Our 
survey provides a methodology for the assessment 
of the comprehension of labels and SDS for chemi-
cal hazards of agricultural products. The results of 
comprehensibility testing can assist to identify areas 
where capacity building interventions are needed in 
order to improve understanding of hazard commu-
nication elements, thereby improving protection of 
human health and the environment. 

Subject’s ability to comprehend hazard commu-
nication messages could be influenced by their past 
experience related to exposure to chemicals and 
training in chemical safety [10]. Members of the 
groups of intended readers of data sheets will be 
given (hypothetical) labels and SDS that have been 
manipulated so that the effects of different features 
of contents and presentation can be studied. They 
have been asked to report how they judge hazards, 
risks, and the needs for preventive measures. 

Address for correspondence: Maristella Rubbiani, Centro Nazionale Sostanze Chimiche, Istituto Superiore di Sanità, Viale 
Regina Elena 299, 00161 Rome, Italy. E-mail: maristella.rubbiani@iss.it.



324 Maristella Rubbiani

e
n

V
Ir

o
n

m
e

n
t

A
l
 I

ss
u

e
s 

o
f

 H
e

A
l

t
H

 C
o

n
C

e
r

n MATERIALS AND METHODS
Before conducting any of the part in this study, 

participants signed informed consent. Participants 
should receive a test label, a test SDS made on pur-
pose and a questionnaire. Testing labels and SDS 
were taken from the web, and then adapted to re-
flect real appearance and use, as far as possible re-
flecting the typical local usage patterns. Although 
the testing material was modified for confidential 
reasons, we tried to reflect the real ones as much as 
possible. One category has been identified as agri-
cultural wine yard workers (to include farm workers, 
managers, responsible and other related agricultural 
categories). For this category, 100 subjects have been 
interviewed. Ideally we started with farmers, but the 
scarce results obtained let us move to a more quali-
fied category within the farm.

The category was sampled using lists from manu-
facturers, in a cluster of vineyard farms chosen in a 
range of medium-big size along the whole country. 
Three regional areas were identified: north, centre, 
south and isles.

Two types of surveys were conducted: participants 
responding to questions posed to them over the 
telephone (after providing label and SDS samples) 
and face-to-face survey. The participants were com-
pleting surveys covering a range of topics related 
to demographical information and risk perception. 
Interviews have been set up at a convenient time for 
both the interviewers and the farmers, lasting not 
more than 20 minutes. Farm workers should not be 
requested to attend an interview during a crucial and 
busy period for farmers (e.g., planting, ploughing, 
spraying, or harvesting). All of the interviews were 
conducted between September 2007 and September 
2008. 

Coding categories include: i) correct, meaning is 
identical, or fully consistent with intention; ii) incor-
rect, meaning given is either completely wrong, or has 
very poor relation to the intended meaning; iii) can-
not answer, I don’t know. 

Analyses proposed are simple computations of 
proportions and means in relation to different stra-
ta. All subjects were offered the opportunity of see-
ing the final results of the comprehensibility evalu-
ations, and to give feedback on the interview and 
testing procedures. Subjects participating in these 
evaluations should be re-interviewed after one year 
to assess retention and long-term benefits of expo-
sure to eventual training.

General interview
The aim of the generic part of the questionnaire 

was to ascertain demographic and educational sta-
tus and other data that will be a basis for further 
analysis of comprehensibility. The questionnaires 
were also to ascertain subjects’ contact with chemi-
cals and whether they have had any training in 
safety regarding chemicals and to identify chemical 
information needs from subjects [11]. Data on work 
experience, critical to interpretation of comprehen-

sibility assessments are also sought here, as well as 
number and frequency of contact with SDS and 
labels to identify prior familiarity with labels and 
SDS’s amongst target groups [6].

After this first approach, different modules were 
taken into account as follows:

i)  reading and recalling of labels and SDS. This 
module was intended to evaluate subjects’ fa-
miliarity with labels and SDS, to test subjects’ 
recall of label elements, as well as the compre-
hensibility of the symbols and of R/S phrases in 
a label – in terms of how they are understood, 
identifying technical words that are difficult to 
understand, understanding of ambiguous quali-
fiers and adjectives. Moreover, it was planned to 
assess: a) the impact of the label on the subjects 
(i.e. whether from a label subjects can derive 
information on chemical name, health hazard, 
physical hazard and use of protective clothing, 
and whether this information is correctly iden-
tified); b) the ability of subjects in identifying 
information contained only on the SDS, and c) 
the correct identification of the information;

ii)  rating and understanding of hazards symbols. Four 
warning symbols, highly toxic, flammable, irri-
tating and dangerous for the environment, were 
investigated. They are the most frequently rec-
ommended terms in standardisation literature, 
to denote different aspect of hazard and de-
creasing levels of perceived hazard [12-14]. This 
question represents a good tool to select for 
an initial investigation into the perceived haz-
ard of single warning symbol and signal word. 
Participants were given the opportunity to in-
dicate that they did not know the meaning of a 
word or pictogram, referring to different grade 
of the concept of “dangerous” (very dangerous, 
dangerous, not dangerous) [15]. This gives the 
analyst the possibility to test subjects’ under-
standing of symbols representing hazard class-
es, to test subjects’ symbol ranking for hazard 
severity, whether subjects’ perception of the la-
bel will influence their reported intention to use 
the chemical, and to explore subjects’ views as 
to what hazard elements on labels mean;

iii)  comprehensibility of safety data sheets. Compre-
hension of SDS hazard information has been as-
sessed exploring the interpretation of health haz-
ard information, the scoring of how the subject ex-
plains a hazard statement and the extent to which 
subjects read the SDS. Moreover, it was intended 
to test subjects’ ability to identify safety informa-
tion from a SDS and to understand the included 
hazard information, to evaluate which part of the 
SDS the subject reads and which information finds 
useful, appropriate and understandable. Finally it 
has been assessed whether SDS information is re-
lated to intention to behave safely;

iv)  description of the interviewed group. Samples were 
characterized for demographic variables (age, 
gender, and scholar grade, responsibility within 
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the farm, qualification, farm size and region). To 
reveal the extent to which there might be within-
population differences in perceived hazard, the 
hazard ratings of the signal words were analysed 
by age, gender and scholarship degree [16, 17]. 
The characteristics of the sample were described 
as in Figure 1. Further, the gender distribution 
was greater for males (90%), the farm location 
was distributed along North (31%), Centre (50%), 
South and isles (19%), whilst the distribution of 
the farm size, defined as small (< 5 ha), medium 
(from 5 to 30 ha) and big (> 30 ha), was 6%, 38 % 
and 56%, respectively.

Further details about the sources of information 
was asked (more than an answer was possible): the 
resulting distribution is shown in Figure 2. 

In order to evaluate subjects’ familiarity with la-
bels and a SDS in terms of number of access to label 
and SDS [18], some specific questions addressed the 
use of the label (100%) and of the SDS (90%), the 
number of labels read within one year (5 < n < 15 = 
80%) and number of SDS read within one year (any 
= 6%; 5 < n < 15 = 74%).

Quality of information taken from the label and 
from SDS (more than one answer possible) were 
asked and shown in Figure 2. 

RESULTS
The extent of within-population differences in 

perceived hazard, the hazard ratings of the symbols 
as well as correct interpretation of some symbols, R 
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Fig. 1 | Characterists of the samples 
(age, scholar grade, responsibility 
within the farm, qualification).
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Fig. 2 | Sources and quality of information taken from the label/SDS (safety data sheets).
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phrases and S phrase are presented in Tables 1 and 
2. About risk perception, the answer: “A product la-
belled with the symbol IRRITATING is....” gave the 
results shown in Figure 3. 

About the use of personal protective equipment 
(PPE), 100% of the interviewed individuals answered: 
YES; the correct interpretation of the S phrases re-
lated to PPE use as well as the corresponding section 
provided in the SDS [19], (more than one answers 
possible) is shown in Figure 4.

There was no difference in the comprehension level 
among study participants when taking into account 
the international hazard communication standard 
that the SDS complied with. Marginally, age, educa-
tion level and experience level did not have a signifi-
cant impact on the comprehension level. Participants 
did find SDS to be satisfactory in providing the in-
formation needed to protect them, regardless of their 
views on the readability and formatting of SDS, but 
part of them affirmed the non-use and non-necessity 
of these two tools. 

The findings from this research suggest that there 
is much work needed yet to make label and SDS 
more comprehensible on a global basis, particularly 
regarding health-related information. The affirma-
tive answer to the question “Where do you obtain 
information on right use of products” is very often 
in contradiction with what was declared in the last 
part of the questionnaire: “Main information taken 
from SDS: Any”. The resulting impression is that 
enrolled subjects were highly reluctance to affirm 
that their SDS consultation is very scant. Some of 
the interviewed subjects completely ignored this in-
formation tool. The right choose of the correct plant 
protection product, as well its use following good 
agricultural practice (GAP), is deemed to the expe-
rience of the consultants or the suppliers/retailers or 
the manufacturers himself. There is very often con-
fusion regarding symbols comprehension. Symbol 
with crossed skull and bones is usually defined as 
“danger of death” (definition commonly used for 
high voltage), thus misleading the concept of toxic, 
although the risk perception is identically high.

The symbol corresponding to “dangerous for the 
environment” is not yet fully understood and di-
gested: the high percentage of affirmative response 
is described more to the interviewer description 
(“What does it mean the dead three with the dead 
fish aside?”) than to the visual impact. Very often 
this meaning is extrapolated by deduction. Most of 
the subjects do not know which the meaning of “S. 
Andrew Cross” is. Regarding the answer “What does 
it means the cross on the labels”, we received several 
interpretations such as “harmful”, “dangerous” or 
“toxic”. There is a general difficulty and slowness 
in acquiring the most recent symbols, pictograms 
and definitions. Some of the subjects were dealing 
with old definitions, referring to the previous hazard 
classes as they were defined in the national system 
which has been replaced in 1995 and there is still big 
confusion about some definitions in terms of R and 
S phrases. “Possible risk to unborn children” and 
“In case of insufficient ventilation wears suitable 

Table 1 | Meanings of the symbols

What does the following symbol mean? Correct 
interpretation

Incorrect 
interpretation

“I don’t know”

Highly toxic
Exposure to this chemical can cause immediate severe health 
problems

91% 9% -

Flammable
A flammable chemical is one that can easily catch fire and burn

100% 0% -

Environmental hazard
This is a chemical that can damage or kill fish or other aquatic 
organisms

52% 21% 27%

Irritating
This chemical may cause immediate health effects/reactions,  
such as skin rashes and irritation, if exposed to it

55% 45% -
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Fig. 3 | Interpretation of risk symbol.
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respiratory equipment” are mostly misunderstood 
and the impression of the interviewer is that the an-
swer was an extemporary interpretation, more than 
a real knowledge of the meaning of the phrase. All 
the subjects assured on the PPE use, mostly in big 
farms, and almost all use cabined filtered tractors. 
From the label the information related to use, dose, 
target, post harvest interval, rate of application are 
the most interesting and useful for the user, whereas 
from the SDS, all dangers in general are identified, 
but the highest percentages of the subject declare 
not to take any information from it.

Many bio-farms (most of them in Tuscany) have 
been tested: checking the results it seems clear how 
these people are more involved in the consequences 
due to the plant protection product use with a great-
er attention to the information in terms of risk for 
humans and environment. 

Correct information on chemical risk to which 
agricultural workers are exposed during different 
phases of their activity is a critical moment for the 
full implementation of risk mitigation, prevention 
and safety measures. This step is even more critical 

when, following acute exposure, physician from poi-
son centre have to act on a subject who is not, or 
not completely aware, about the cause of the dam-
age, or he has not the capacity to refer about name 
and characteristics of the dangerous substance/s to 
which the damage could be referred to [20-22]. 

There is no convincing scientific evidence that 
warning labels and SDS are effective in inducing 
safe behaviour and preventing accidents or expo-
sure. Hadden (1991) was concluding: “Enough is 
known to confirm the suspicion that label effective-
ness is moderate at best” [23]. However, most studies 
are based on the assumption that label and SDS in-
formation are processed instantly, i.e. that the con-
sumer makes one judgment and one choice, based 
on his/her first acquaintance with the label and SDS 
[24, 25]. On the contrary, in real life, information is 
processed at several different occasions, and knowl-
edge of a product’s risks and benefits will develop 
over time [26].

Furthermore, warning labels and SDS on chemi-
cals are primarily intended for industrial workers 
or professional buyers of chemicals and may not be 
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Fig. 4 | Use of personal  
protective equipment (PPE).

Table 2 | Meanings of the risk phrases

What does the following phrase mean? Correct 
interpretation

Incorrect 
interpretation

“I don’t know”

It can cause sensitization by inhalation  (R phrase R 42)   91%  9% -

Avoid contact with eye
(R phrase R 36)

   100% - -

It can cause irreversible effects
(R phrase R 40)

   89%    11% -

Possible risk to unborn children
(R phrase R 64)

76% 24% -

Use only in a well-ventilated area
(S phrase S 51)

100% - -

Wear suitable protective clothing 
(S phrase S 36)

100% - -

In case of insufficient ventilation wear suitable respiratory  equipment 
(S phrase S 38)

78% 22% -
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veys have been carried out. These groups may differ 
in education, risk perception, previous experiences 
and since workers and professional buyers consti-
tute important target groups for chemicals hazard 
warnings these groups ought to be prime subjects 
for further research [27-29] .

CONCLUSIONS
The risk information sources of the agricultural 

products, intended as SDS and label, provided on the 
basis of the in force legislation, are not user-friendly 
tools for several reasons such as the difficulties for 
the farm enterprises in collecting SDS, the scarce 
completeness of information in the SDS, the poor 
quality of the information contained in the SDS. 
Moreover, difficulties should be taken into account 
in interpreting, understanding and recalling the in-
formation contained in the label and in the SDS, due 
to the difficult wording and limited training by the 
workers. In addition, the “physical” volume of the 
SDS, makes it difficult to keep them “on the field” 
during farm activity,

Following these observations, it seems reasonable 
to conclude that the use of SDS should be support-
ed by a suitable information/training activity at the 
releasing or renewal time of licences (by trainers), 
at the moment of supplying (by retailers/suppliers) 
or at the moment of the use of the plant protection 

products (by safety responsible personnel within 
the farm). A periodical worker training (with final 
evaluation testing) can be suggested together with 
the promotion of enforcement initiative to identify 
critical information. Moreover the consideration 
of labels and SDS implementation as a suitable ap-
proach to improve hazard communication, includ-
ing standardized approaches to labels and to SDS, 
should be considered. The consistency in interpreta-
tion should be stressed and enforcement should be 
more performance-oriented, emphasizing overall 
effectiveness. SDS can become very long and com-
plicated because they are used for many purposes: 
some, mainly small farms, would not like multipage 
SDS that is not easy to understand, but not many 
wanted an additional document which would be 
necessary to accomplish this. Moreover, small farms 
need implementation aids such as model programs 
and guidelines for training, evaluation and hazard 
determination so that harmonization should be en-
couraged at the international and national levels. 
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