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Abstract

This study aimed to use a standard questionnaire to obtain a nationally representative
sample of opinions on a range of potential food risks. Participants were a national sample of
1182 subjects selected using three different approaches: random and sentinel postal
samples and a telephone survey. A modified psychometric questionnaire (the Perceived
Food Risk Index) was administered to subjects on three occasions, spanning five time-points.
Baseline data collection was undertaken from October to December 1998 (phase 1). The
second wave of data collection was undertaken over three time-points in February, April and
July 1999 (one third of respondents to phase 1 at each time-point - data combined as phase
2), and the final phase of data collection was between October and December 1999 (phase
3). Principal components analysis was used to assess the intercorrelations between the
items on the questionnaire. Two main components were identified as ‘dread’ and
‘knowledge’. Saturated fats were perceived as the least dreaded and the most known of the
potential risks considered. BSE and salmonella were dreaded the most. There was a slight
perception that the potential risks had become more known over the year, especially for
growth hormones. This study has raised a number of important issues for risk
communicators. In particular, people perceived saturated fats to be least dreaded perhaps
because they were most known. Despite current policy aimed at reducing fat intake, this will
be difficult to achieve at a population level since people are not worried about its impact.
BSE and salmonella were the risks that were dreaded most. However, salmonella was also
viewed as more known so any adverse future public concern relating to salmonella may be

less.
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Introduction

A common belief expressed by both social and political observers is that society is becoming
more risk aware. This belief has been supported over the last twenty years by social science
research which has consistently found a considerable gap between how risk assessment
experts think about, define and evaluate risks in comparison with members of the lay public
(Traavik, 1999). More specifically, the general finding is that while, on average, the view of
the lay public is that life is becoming increasingly risky, experts hold the view that the world is
becoming a safer place (Pidgeon & Beattie, 1997). Any attempts to manage food-related
risks therefore need to be based both on technical risk assessments and assessment of the
public perception of risk. The ability to explain this distinction between experts’ and the lay
public’s view of risk has been the general goal of risk perception research to date. However,
the need to understand this distinction and act upon its implication, is a message only slowly
being adopted by hazard managers in both the public and private sectors. In the meantime,
the social and economic costs incurred as a result of this difference in perception are high. In
the longer term, changes in dietary habits as a result of increasing interest in potential food
risks may have public health implications (Cade J et al., 1998). Thus, information on how the
public routinely perceive food risks may enable appropriate measures to be taken to address

inconsistencies.

Previous research using the psychometric approach has demonstrated its utility in the field of
risk perception (e.g. Kraus and Slovic, 1988) and has led to the development of the
Perceived Food Risk Index (PFRI) specifically to explore risk perception in the domain of
food (Fife-Schaw and Rowe, 1996). The PFRI has proved useful in monitoring public
perception of risk, despite a number of methodological limitations in its application, including
the issue of test-retest reliability and validity (Fife-Schaw and Rowe, 2000). However, its use
has been confined to single application postal surveys, rather than routine surveillance. We
have recently completed a study, evaluating the use of a modified version of the PFRI across
a range of sampling strategies, to investigate the most cost-effective approach for obtaining
regular, reliable and valid consumer views of food risk. Results of the effectiveness of the
sampling strategies used are described in another paper and are therefore not reported here.
Instead, this paper reports on the findings of the study in relation to risk perception and

compares our findings with previous work.
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Method
Subjects were obtained using two postal sampling approaches and also telephone sampling

and were contacted on three occasions over a one year period.

Postal samples

Subjects were randomly selected from the Electoral Roll on the basis of postal area to give a
nationally representative sample of 1000 subjects. Geographical locations were also
selected to act as sentinel samples to reflect urban and rural areas in Scotland, England and
Wales, along with a site in London. The sites selected were Glasgow and Inverness in
Scotland, Nottingham and Lincoln in England, Cardiff and Llandudno in Wales and postal
area SE19 in London. 150 subjects from the Electoral Roll in each of these areas were then
randomly selected to receive the questionnaire.

Telephone Sample

Subjects were selected by random-digit dialling using a Computer Aided Telephone Interview
(CATI) system. Subjects answering the telephone were then asked if they would take part in
the survey. Non-contactable subjects (i.e. where the telephone was engaged or there was
no answer) were not necessarily re-contacted. This has been taken into account when

calculating response rates.

Perceived Food Risk Index Questionnaire (PFRI)
The PFRI is a psychometric questionnaire, which aims to provide a valid and reliable
instrument for assessing consumer perceptions of food-related risk (Fife-Schaw & Rowe,
1996). For each potential risk it measures 10 different items which could influence public
perceptions. The PFRI was adapted in this study for use over the range of sampling
techniques used. In particular the questionnaire was shortened to five risks instead of 10 to
facilitate faster completion of the questionnaire. These were chosen, to be representative of
current or potentially topical food risks, and were:
* Food containing growth hormone residues (unknown risk with the potential to be used
as a marker for a high degree of risk-awareness)
» Food containing the prion that causes BSE (well-known risk that was the subject of
intense media coverage prior to the commencement of this study)
= Food that has been genetically modified (relatively new risk that was the subject of
intense media coverage over the period of data collection for this study)
= Food containing salmonella bacteria (long-established risk with sporadic media

coverage over the lifetime of the project)
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» Food containing saturated fats (long-established risk with sporadic media coverage

over the lifetime of the project but generally of less concern to most people)

This gave rise to an eight page postal questionnaire, consisting of the 10 items from the
original PFRI on which the five risks described above were rated. The 10 items considered
were: likely harm to health; worry about potential risks; scientist's knowledge; ease of telling if
food contains substance; whose responsibility is it to protect you from harm; how common
are the foods; does harm depend on how much consumed; control over eating the foods; are
risks natural or fault of mankind; seriousness of harm to health. Additional questions were
included at the end of the phase one questionnaire to determine the demographic
characteristics of the respondents, i.e. age, gender, predictors of socio-economic status.
Questions also asked about dietary patterns. The second phase questionnaire included the
same ten questions by five risks, along with additional questions related to understanding of
these risks and ability to quantify the risks in relation to other risks, such as being involved in
a road traffic accident. The third phase questionnaire included additional questions on risk
communication, such as sources of trustworthy information and suggestions on how risks

might be better managed.

In addition, further amendments had to be made to enable the questionnaires to be used for
telephone interviewing. The main change was to make them briefer, as piloting showed that
it took an average of 18 minutes to complete one interview over the telephone. To overcome
this problem, the Computer-Aided Telephone Interviewing (CATI) system was set up to
randomly select three of the five risks to be presented to each respondent. This reduced the
average length of interviews to a more acceptable time of around 13 minutes. If this
guestionnaire were to be used for rapid monitoring of perceptions, then telephone
interviewing would most likely be needed. However, this medium is more invasive and the
guestionnaire needed to be restricted to a more reasonable length as a consequence. A
greater response rate was achieved by telephone (either because of the medium or the fewer
guestions) and this mitigated the loss of information caused by each subject only responding

to three risks.

Data collection took place over three phases, spanning five time-points. Baseline data
collection was undertaken from October to December 1998 (phase 1). Second wave data
collection was undertaken over three time-points in February, April and July 1999 (one third
of respondents to phase 1 at each time-point - data combined as phase 2), and the final

phase of data collection was between October and December 1999 (phase 3).
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Data were analysed using SPSS version 9.0 (SPSS Inc. 1998). Repeated measures
analysis of variance was used to test for linear responses over time, and differences
between age or sex. Principal components analysis was carried out using Stata version 6
(StatCorp, 1999) to assess the intercorrelations between the 10 items on the PFRI, reducing

the 10 items to their main components.

Results

Response rates

For the purposes of this paper, the results from the three samples have been combined,
since differences between methods of sampling and contact are the subject of another
publication and do not affect the overall conclusions from this analysis. The overall response
at baseline was 1182 subjects out of 3569 invited to participate, a response rate of 33%.
Although this was a little disappointing, repeat mailing in phases 2 and 3 have produced a
higher response (61% for both phases) from those who had answered the baseline

guestionnaire.

Sample characteristics at baseline

The mean age of respondents was 52 years (sd 16) and was similar across the three survey
methods. Women were more likely to respond to the questionnaire than men, particularly
within the telephone sample, with the percentage of responders who were female being 64%
overall. The percentage of subjects who had a degree or higher was 18%, which is slightly
higher than the national average of 14.8% (Department for Education and Skills, 2000). In
terms of marital status, 14% were single, 38% described themselves as working full-time and
18% worked part-time. 1% were unemployed, 10% were housewives, 28% were retired and
5% were students. Sample characteristics in subsequent phases were essentially the same

as baseline (data not shown).

Baseline scores for items from the PFRI

Overall, the questions which provoked the most extreme responses were question 9 on risks
being natural or the fault of mankind - man being mostly to blame; and question 4 on how
easy it is to tell if a food contains the potential risks - you can only occasionally tell. Scores
for the items from the PFRI for saturated fats tended to differ from the other risks. People
were least worried about saturated fats (question 2) and yet thought saturated fats were most

common (question 6) (table 1).

There were differences in responses between men and women on a number of items for a

range of risks. In particular, women were more worried than men about all the potential risks
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and they thought that the risks were likely to harm their health more seriously than men.
Women also thought that all the potential risks, except for saturated fats, were more common

than did the men.

Younger subjects thought that it was easier to tell if foods contained saturated fats or if they
had been genetically modified than did older subjects. Younger respondents also thought that
more was known about saturated fat by scientists and that they were more common but that
people had more control over whether they ate them, compared with the older subjects.
Younger subjects felt that man was more to blame for any risk from growth hormone residues
than did older subjects. Older subjects, however, felt that the Government had more
responsibility to protect them from risks to Salmonella bacteria than did the younger subjects.
These findings were true for both men and women. The mean dread and knowledge scores

for older and younger subjects, and for men and women are shown in table 2.

Principal components analysis

To reduce the 10 questions to their underlying dimensions, and so summarise the information
they contain, we carried out Principal Components Analysis (PCA)(Manly, 1994). Only two
components explained more variation in results than a single question (i.e. their eigenvalues
were greater than 1). These two components were the only ones with meaningful
interpretations, and matched the two components, dread (or severity) of the risk and
knowledge (or familiarity) of the risk, identified by Fife-Schaw and Rowe in their development
of the PFRI questionnaire (Fife-Schaw & Rowe, 1996). Table 3 shows the loadings for the
two principal components identified. The “dread” component mainly comprised questions
relating to level of worry, likelihood of harm, responsibility of the Government, how much it is
the fault of mankind and the seriousness of harm associated with the risk. The “knowledge”
component comprised how much scientists knew about the risk, how easy it is to tell whether
a food contains the risk and the level of control we might have over the risk. The two

components explained 43% of the variation in responses.

Women dreaded all the five potential risks more than the men, these were all statistically
significant differences except for salmonella (table 2). The knowledge component was
similar for men and women except for saturated fats where women felt they knew more than
men. Splitting the sample into three different age groups (18-39, 40-64, 65-89 years)
uncovered some differences by age. In terms of the dread component, younger subjects
dreaded growth hormones and salmonella less than the older groups. Younger subjects also

thought they knew more about genetically modified food, salmonella and saturated fats.

D:\Old files\Nutrit\FOODRISK\Presentations & reports\appetite paper - final draft 110901.doc 7



PCA was carried out for each survey type separately and these two components held true for
each survey (data not presented). The principal component scores were calculated for each
of the five sources of potential risk using standard methods (Manly, 1994), standardised
across all survey types, potential food risks and time phases to enable fair comparisons

between risks.

Figure 1 shows that saturated fats were considered both least dreaded and most known of
the five potential food hazards. Salmonella was more known about than GM food, BSE and
growth hormones, but had approximately the same level of dread. In summary, the public
appeared to dread the consequences of BSE and Salmonella most, and saturated fats least.
They thought that least was known about growth hormones, BSE and GM food, but quite a
lot was known about saturated fats.

Trends over time

Figures 2 and 3 show the magnitude of any trends over time in dread and knowledge for the
five potential food hazards, along with their statistical significance. Figure 2 shows that
saturated fats were alone in being dreaded much less than any of the other food risks, which
were all dreaded to about the same amount. No dramatic trends over time were apparent,
with the largest change in dread score over time between phase one and phase three being
just 0.09 SD for salmonella. Figure 3 shows that saturated fat was felt to be more known
about than the other food risks, followed by salmonella. Trends over time for knowledge
appeared to be slightly upwards if anything, demonstrating that the public considered most
food risks to have become more “known” over the year. The largest change in knowledge
score was 0.23 SD for GM foods. The telephone survey gave the lowest dread scores and
knowledge scores were also less extreme for the telephone survey than for the others.
These relationships were unchanged with adjustment for age and educational level. There
was evidence that the people in the study thought that growth hormones became more

‘known” over the year (p=0.02).

Care should be taken in interpreting these results, due to the large number of comparisons

being made, relative to the number of observations.

Discussion

This study has implications for communicating risk messages to the general public.
Perceptions varied according to the type of potential risk being considered, so that any
process to inform the public about food risks needs to take these variations into account.

Changes in dietary intakes which result from food 'scares’, such as the BSE crisis may have
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important public health implications (Cade J et al., 1998). A full understanding of public

views is important to ensure clear communication of the issues.

Response to the baseline questionnaire was rather low at 33%, however, this is similar to
other studies which have used the PFRI (Fife-Schaw & Rowe, 1996). Response to the
repeat contacts was higher especially for the telephone survey group. Overall, more women
responded to the questionnaire than men. There is a well established difference in risk
perception between men and women, with women tending to perceive more risk from a
hazard than men (Grobe et al., 1999; Frewer, 2000). Even so, risk communication messages
need to take these differences into account, especially since, in general, women tend to have
responsibility for food purchasing.

Younger subjects have been shown to distrust information from Government sources more
than older subjects (Frewer et al.,, 1998). This may explain why in our study the older
subjects expressed the view that the Government had more responsibility to protect them
from risks associated with Salmonella, whereas the younger subjects felt that it was more
their own responsibility. Risk perceptions have been shown to increase with age to a point
and then to decrease with age, possibly due to other health concerns of ageing (Grobe et al.,
1999). In fact, Salmonella is more common in children and young adults than in the elderly
(Forsythe, 1993). Food hygiene and food safety education relating to food poisoning may be

more important for the younger age groups.

The item which elicited the most extreme responses to all the potential risks was that man
was mostly to blame for any risks to health. For risks from technology to be acceptable to the
public there must be an apparent benefit to the hazard exposure (Grobe et al., 1999).
Benefits from a technology should apply to people exposed to the risks or to the environment
and not simply to the industry alone (Frewer, 2000; Siegrist et al., 2000). A pan-European
study on perceptions of biotechnology and genetic engineering showed that people felt that
biotech/genetic engineering research on farm animals and food was not particularly
worthwhile or to be encouraged compared to similar research in the areas of medicines and
vaccines (INRA, 1993). The item which showed an extreme response in the other direction
was that ‘you can never tell if the food you are about to eat contains the potential risk factor’.
Labelling of food is an important issue here. Saturated fats showed a less extreme response
to this item, probably because many foods are now labelled with information about the fat

content of the food.
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The PCA elicited two main components identified as dread and knowledge, which support the
previous work of Fife-Schaw and Rowe (1996; 2000) and Sparks and Shepherd (1994).
Dread is associated with assessments of whether the hazard can be controlled; involves
involuntary exposure; has a globally catastrophic effect; will affect future generations; has
biased consequences; or has an increasing chance of occurring. Knowledge relates to
whether the hazard is new; observable; known by scientists; or has delayed effects
(Breakwell, 2000). The fact that people dreaded saturated fats least and felt most was known
about them is reflected in other work. A study of 25 potential hazards related to food found
that a high-fat diet was perceived by subjects to be the most controllable risk. A high fat diet
also showed optimistic bias, with 56% indicating that they perceived themselves to be at a
lower risk than other people (Sparks & Shepherd, 1994). Optimistic biases are important
since they may lead to ineffective efforts to communicate about risks to reduce risky
behaviours (Breakwell, 2000). Despite public policy aims to reduce the amount of fat and in
particular saturated fat in the diet there has been only limited success in achieving a
reduction in intake over recent years (Ministry of Agriculture, 1999). If it were possible to
increase certain aspects of dread relating to saturated fat intake this could motivate people to
reduce their fat intake. However, there are ethical issues related to the acceptability of this
approach. It is also not clear whether the higher levels of knowledge around saturated fats

would outweigh the effects of increasing dread and mitigate against dietary change.

The use of a shortened version of the PFRI enabled the technique to be administered over
the telephone without seeming to affect its validity when compared with the postal sample
contacted in this study. However, limitations to the use of the psychometric approach have
been identified that may influence its applicability in routine surveillance (Fife-Schaw and
Rowe, 2000). These include problems with its use with small groups due to individual-level
variability and possible order effects that may preclude comparison of data from different
studies. Thus, although our data identified the same two components as previous research,
further analysis is required to determine whether this shortened version of the PFRI is as

effective as the original version.

BSE and salmonella were the risks that were dreaded most. Food poisoning has been
associated with the provision of accurate factual information on the hazard (Frewer et al.,
1997). Although dread was high for Salmonella there was a positive knowledge component
on the PCA. BSE on the other hand was equally dreaded but less well known. Social trust
has been found to correlate strongly with judged risks for hazards about which people did not
possess much knowledge (Siegrist et al., 2000). BSE is a much newer hazard than

Salmonella. It is an unfamiliar risk being new, unobservable, unknown to those exposed and
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delayed in manifestations of harm (Lanska, 1998). In trying to communicate about BSE there
has been a perception gap between the authorities and the public leading to distrust of those
authorities by the public. An adverse effect occurring with a risk which is unknown and
unfamiliar, such as BSE, will have a much greater societal impact than a risk which is known
such as Salmonella (Lanska, 1998). This has been manifested by a 40% decrease in beef
consumption in the week following the beginning of the media interest (Public Health News.,
1996).

Meat, in particular beef, is the main food that may contain the prion that causes BSE. Some
of the negative views around foods containing the BSE prion may be affected by a general
decline in the popularity of meat which was already occurring before the BSE crisis (Holm &
Mohl, 2000). Further work is needed to explore the relationship between perceptions of food
risks and consumption of foods to provide information on the impact of potential food risks on
the population's diet.

Knowledge of the five potential risks increased slightly over the year, in particular for growth
hormone. It may be that by repeating the questionnaire three times over the year subjects
felt that they knew more about the topic simply because the terms had become more familiar
to them. The increase in knowledge may have been a real one due to improving risk
communication and heightened awareness through the media. As risks become more

familiar the potential for adverse social effects is ameliorated (Lanska, 1998).

This study has raised a number of important issues for health policy makers and risk
communicators. In particular, people perceived saturated fats to be least dreaded perhaps
because they are most known. There is a substantial body of evidence concerning the
detrimental effects on health of large amounts of fat in the diet (Department of Health, 1994;
Weisburger, 1997). Nevertheless, it will be difficult to achieve a reduction in fat intake at a
population level since people are not worried about its impact. BSE and salmonella were the
risks which were dreaded most, however, since salmonella was more known any adverse

public effects relating to salmonella may be less.
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Table 1 Baseline scores for items from the PFRI - mean scores (standard deviation)

ltem Growth hormone BSE GM foods Salmonella Saturated fats
residues
1.Likely harm 3.13 2.96 3.06 3.51 3.21
(1= not likely, 5= extremely likely)  (1.26) (1.30) (1.20) (1.22) (1.09)
2. How worried 2.81 2.98 2.90 3.25 2.58
(1=not worried,5=extremely (1.32) (1.45) (1.31) (1.34) (1.16)
worried)
3. Scientists know 2.76 3.02 2.66 3.62 3.59
(1=nothing,5=everything) (0.94) (1.00) (1.05) (0.94) (0.88)
4. Easy tell 1.30 1.26 1.60 1.43 3.09
(1=never tell,5=always tell) (0.73) (0.79) (0.96) (0.88) (1.27)
5. Whose responsibility 3.96 4.07 4.00 3.32 2.54
(1=totally mine,5=totally (1.02) (1.07) (1.06) (1.17) (1.16)
Government)
6. How common 3.20 2.57 3.18 3.32 4.15
(1=extremely rare,5=extremely (1.12) (1.22) (1.06) (1.03) (0.86)
common)
7. Quantity 2.75 2.15 2.87 1.70 3.11
(1= harmful in very small (1.22) (1.33) (1.33) (0.97) (0.97)
amounts,5=not harmful)
8. Control 1.85 2.33 2.04 2.23 3.36
(1=no control,5=total control) (1.09) (1.34) (1.13) (1.19) (1.14)
9. Fault of mankind 4.32 4.29 4.52 3.30 3.09
(1=natural risk,5=man to blame) (1.02) (1.04) (0.88) (1.30) (1.37)
10. How serious 3.17 4.00 3.20 3.86 3.14
(1=not at all,5=extremely) (1.14) (1.23) (1.21) (1.08) (0.96)
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Table 2 Mean displacement values by age and sex for each potential risk

Dread component

Knowledge component

Mean 95% Confidence Mean 95% Confidence
Interval for Interval for Mean
Mean
BSE male .24* -.03, .52 -71 -.85, -.56
female .57 .38, .77 -71 -.81, -.61
18-39yrs .15 -.14, .45 =77 -.91, -.62
40-64yrs .58 .37, .80 -.69 -.80, -.57
65+yrs 44 -.03, .89 -72 -.93, -.52
Growth hormones male -.09* -.30, .13 -.81 -.95, -.68
female A7 .30, .65 -.79 -.88, -.70
18-39yrs -.01* -.26, .24 -.84 -.96, -.72
40-64yrs .46 .28, .65 =77 -.88, -.66
65+yrs 14 -.19, .47 -.82 -1.01, -.63
GM food male -.09* -.36, .19 -.69 -.83,-.55
female .58 .38,.78 -.53 -.63, -.43
18-39yrs 12 -.20, .43 -.45* -.60, -.30
40-64yrs 41 .18, .63 -.61 -72,-.49
65+yrs .52 A2, .91 -.76 -.96, -.57
Salmonella male .19 -.02, .39 A1 -.04, .27
female 41 .26, .56 .25 15, .34
18-39yrs .06* -12, .24 .32* .18, .46
40-64yrs A7 .30, .65 21 .10, .32
65+yrs 42 .09, .74 -.001 -21,.21
Saturated fat male -1.14* -1.32, -.96 1.71* 1.52,1.89
female -.84 -.99, -.69 1.96 1.82,2.10
18-39yrs -1.00 -1.19, -.80 2.34* 2.16, 2.52
40-64yrs -.93 -1.09, -.76 1.86 1.71,2.01
65+yrs -.99 -1.28, -.70 1.30 1.03, 1.57

* analysis of variance by sex or age group within each component P<0.05
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Table 3. First two principal components

(unrotated principal components analysis from baseline responses)

Component 1

Component 2

“‘dread” “knowledge”
Level of worry 0.47 0.17
Likelihood of harm 0.44 0.17
Scientists’ knowledge 0.01 0.34
How easy it is to tell -0.10 0.56
Government’s 0.30 -0.31
responsibility
How common it is 0.29 0.27
What quantity is -0.32 0.06
dangerous
Control over eating it -0.23 0.54
or not
Fault of mankind 0.30 -0.07
Seriousness of any 0.40 0.20
harm
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Figure 1. Principal components plot for potential food hazards

Figure 2. Mean dread score by potential food risk — changes over time

BSE, growth hormones, s==s=sssss GM food,
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Figure 3. Mean knowledge score by potential food risk — changes over time

BSE, growth hormones, s==s=sssss GM food,
—_— s = Salmonella, = = == == Ssaturated fat
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Figure 1. Principal components plot for potential food hazards
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Figure 2. Mean dread score by potential food risk — changes over time
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Figure 3. Mean knowledge score by potential food risk — changes over time
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