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Abstract

 

Worldwide incidence of food-borne disease has increased

in recent years and data suggest that inadequate food-

handling behaviour in the domestic environment may be an

important factor. As a consequence of this, research into

aspects of consumer food safety has been undertaken,

especially in the UK and USA. The overall aims of conduct-

ing such research have been to investigate aspects of con-

sumer food safety behaviour and to utilize information in the

development of effective food safety education initiatives. In

the past 25 years, 87 consumer food safety studies have

been undertaken using different research methodologies;

75% utilized survey techniques (questionnaires and inter-

views), 17% were based on direct observation, and 8% uti-

lized focus groups. The advantages and disadvantages of

the different research methods used are discussed. Simi-

larly, different forms of reliability and validity have been

considered in the context of each research method used. A

comparison of results from consumer food safety studies

has shown that use of different research designs and

approaches has resulted in differences in the findings about

consumer food safety behaviour. Survey responses have

provided a more optimistic portrayal of consumer food

safety behaviour than data obtained from focus groups and

direct observation. Although consumers have demonstrated

knowledge, positive attitudes and intentions to implement

safe practices, substantially larger proportions of consum-

ers have been observed to implement frequent malpractices.

This suggests that observational data provide the most reli-

able information denoting consumers’ actual food safety

behaviour and should be used preferentially with risk-based

data for the design of communication strategies.
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Introduction

 

Each year, millions of people world-wide suffer from
food-borne disease,

 

1

 

 and illness resulting from con-
sumption of contaminated food has become one of the
most widespread public health problems in the contem-
porary world.

 

2

 

 It has been estimated that between more
than 1 in 10 and 1 in 12 people suffer from food-borne
disease in the UK and USA each year.

 

3

 

 The vast major-
ity of food-borne disease cases in the UK are thought
to be sporadic, with the domestic kitchen as a significant
point of origin of many of these cases.

The prevention of food-borne disease involves co-
operation of all stages of the food chain

 

4,5

 

 and no one
stage has sole blame or responsibility,

 

6

 

 although the con-
sumer has been described as the ‘final line of defence’.

 

7

 

Multiple food safety skills are required by the con-
sumer, with responsibilities extending from purchasing
and receiving food products to processing and providing
foods for themselves and for others.

 

8

 

 Implementation
of proper food-handling practices can prevent cases of
food-borne disease,

 

9

 

 and how consumers prepare food
in the kitchen affects the risk of pathogen multiplica-
tion, cross contamination to other products, and
pathogen destruction by thorough cooking procedures.

The acknowledgement of the importance of adequate
consumer food-handling practices has recently been
widely recognized.

 

10–13

 

 Although information is avail-
able about manufacturing, processing and distribution
processes in the food industry, the consumer remains
the least studied link in the food chain. Information
available about the consumer has been considered
to be largely anecdotal.

 

14

 

 A considerable amount of
food preparation and handling occurs in the domestic
environment, so research and consumer education



 

Research methods and consumer food safety

 

•

 

E.C. Redmond and C.J. Griffith

 

18

 

International Journal of Consumer Studies, 

 

27

 

, 1, January 2003, pp17–33

 

© 2003 Blackwell Publishing Ltd

 

regarding the risk of food safety malpractices is an
essential element of preventing food-borne disease.

 

15

 

Information relating to domestic food-handling prac-
tices comes from two main sources: analysis of food
poisoning outbreaks and consumer-based research
studies.

 

16

 

 Epidemiological studies of outbreaks have
provided a considerable amount of quantitative data
regarding contributory food-handling malpractices. The
accuracy and availability of data is limited owing to
recall difficulties of exact food consumption details and
handling practices that may have been implemented
some time before illness is reported. Retrospective
analysis of such incidents of food-borne illness provides
limited information about consumer food safety
behaviour. Internationally, numerous consumer based
research studies have attempted to evaluate aspects of
consumers’ food safety practices, with different strate-
gies adopted for data collection, including questionnaire
and interview surveys, focus group discussions and
observation studies.

The purpose of conducting consumer food safety
studies has been to ascertain how consumers handle
food in their homes, determine what consumers know
about food safety, and why some safe food-handling
practices are implemented and others are not. The over-
all aims of the majority of studies that have been under-
taken have been to provide information for the
development of effective communication strategies to
promote safe food-handling practices.

 

17–23

 

Measurement of consumer knowledge, attitudes and
behaviour can provide a basis for planning health pro-
motion programmes.

 

24

 

 Foster and Kaferstein

 

25

 

 have
stated that only when existing attitudes and practices
regarding food safety are known is it possible to plan
effective strategies to encourage and strengthen desir-
able behaviours and discourage unsuitable ones. Adop-
tion of social cognition models to health-related issues
has enabled the relationship between attitudes, beliefs
and behaviour in relation to behavioural change to be
identified.

 

26

 

This paper aims to evaluate information obtained
about consumer food safety behaviour according to
research methods implemented for data collection. The
advantages and disadvantages of different approaches
used will be discussed in light of the reliability and valid-
ity of research methodology. Similarities and disparities

between knowledge, attitudes, intentions, self-reported
practices and specific food-handling actions in domestic
food preparation will be identified according to the
research method used with subsequent implications.
Findings will be discussed in the context of the potential
microbiological risks attributed to specific food-
handling errors.

 

Methods

 

An extensive search of previous literature was con-
ducted to locate published and unpublished consumer
food safety studies. Electronic searches of computerized
library databases and screening of reference lists from
relevant research papers and reports facilitated the
identification of many published studies. Internet
browsers were utilized to search the World Wide Web
and many unpublished international studies were
obtained using the ‘Foodsafe’ listserv. Attendance at
international food-safety-related conferences and per-
sonal communication with experts in the field also
resulted in the acquisition of the results of several
unpublished studies.

 

Inclusion and exclusion criteria for reviewed consumer 
food safety studies

 

Studies included in the discussion evaluated consumers’
knowledge, attitudes, beliefs and intentions, self-
reported practices and actual hygiene behaviours relat-
ing specifically to food preparation in the domestic
kitchen. Only studies that were an assessment of indi-
vidual consumers and targeted consumer groups were
included for review. Persons classed as consumers
included anyone who prepared food on a regular basis
but who was not a professional food handler.

Research has shown that actual observed food prep-
aration behaviours of trained food handlers may be bet-
ter than that of consumers

 

27

 

 and, therefore, results of
studies concerning trained persons from the food indus-
try were excluded as they could bias common findings
and conclusions within the review. Additional studies
that were excluded were those predominantly based on
risk perceptions of other aspects of food safety such as
pesticide residues or bovine spongiform encephalopa-
thy (BSE).
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Results and discussion

 

Research methods used for food safety studies

 

A variety of methods of data collection has been used
for the evaluation of domestic food safety behaviour.
The use of different research methods to assess con-
sumer food safety in terms of knowledge, attitudes,
self-reported practice and actual behaviour can be com-
pared to provide a more complete representation of
why consumers implement or fail to implement certain
food-handling behaviours and not others. Information
collected from different individual sources, using differ-
ent survey designs and approaches, may provide incom-
plete or inconsistent data. Differences in study design
and methodology have been thought to explain dif-
ferences between prevalence estimates of high-risk
food-handling and consumption behaviours between
research studies.

 

28

 

The majority of social research approaches for data
collection can be categorized as qualitative (ethno-
graphic) or quantitative (positivism) methods. Funda-
mental distinctions between the two approaches are
emphasized by methods of analysis and interpretation
of data; one method deals with numbers, whereas the
other is concerned with words.

 

29

 

 Quantitative tech-
niques include questionnaire and structured interview
methodologies, and are appropriate when the issue is
known about, relatively simple and unambiguous, and
amenable to valid and reliable measurement.

 

30

 

 Such
methods generate data that can be presented numeri-
cally and which can be subject to statistical analysis.

 

31

 

Qualitative research utilizes unstructured interviewing
and focus group techniques as a means of data collec-
tion. Overall aims of this type of research are generally
to study people in the natural social settings and are
essential for exploring new topics and obtaining an
insight into complex issues.

 

30

 

 However, such techniques
produce data that are not so readily open to statistical
interpretation.

 

31

 

 Observation of psychomotor activities
can be recorded using qualitative and quantitative
methods, the choice of which is largely dependent upon
required outcomes.

Research methods used for collection of consumer
food safety data include self-completion questionnaires,
interviews (collectively known as surveys), focus groups

and observation studies. Data shown in Table 1 denote
the proportions of studies completed according to
research methodology. Use of interviews was found to
be the most common method for obtaining information
on consumer food safety, accounting for 48% of studies,
followed by self-completion questionnaires that
accounted for 27% of studies. Research using focus
groups accounted for 8% of studies and use of the direct
observation technique accounted for 17% of studies.

Data presented in Table 2 indicate that the majority
of studies using the interview technique and self-
completion questionnaires have been undertaken in
USA (46%) and UK (42%), and most of the data col-
lected using observation of consumer food safety behav-
iours have been from the UK. Additional observational
studies have been carried out in USA and Australia.
Focus groups studies used in the present discussion were
conducted in the UK (England and Wales) and USA.

 

Sample size of all consumer food safety studies

 

The issues of sample size and sampling are crucial to
the external validity of results obtained from all
research methods. External validity relates to the gen-
eralizations of research results to the wider population
of interest

 

30

 

 (see Table 5). Determination of the sample
size is largely determined by theoretical sampling

 

Table 1

 

Methods of data collection used in consumer food 
safety studies (

 

n

 

 

 

=

 

 87 studies)

 

Method of data
collection

Frequency of use

 

n

 

 (% of total studies)
Frequency of use 

 

n

 

 (% of total studies)

Self completion questionnaires 23 (27%)
Postal 9 (10%)
Self administered 12 (14%)
Online 2 (2%)

Interviews 42 (48%)
Telephone 18 (21%)
Face to face 24 (28%)

Focus groups 7 (8%)

Observational studies 15 (17%)

Adapted from Redmond and Griffith.
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requirements and practical limitations such as time and
cost.

 

33

 

 It is considered to be easier to produce biased
results when using a small sample, however, use of large
samples may obscure weak design methods and par-
ticipant variables.

 

34

 

 Sample sizes used for consumer
food safety studies ranged from 40 to 13 221 077 respon-
dents (see Table 3). Analysis of the size of consumer
food safety studies has shown that the largest number
of consumers reached was by means of telephone inter-
views obtaining responses from 100 to 13 221 007
respondents. Use of face-to-face interviews was con-
ducted using between 84 and 10 172 consumers, postal
questionnaires between 82–869 consumers, and self-
administered questionnaires between 62 and 824 con-
sumers. Studies using focus groups and observation
were based on fewer consumers than surveys.

 

Credibility of research findings

 

Reducing the possibility of obtaining inaccurate
research findings requires attention to be given to two
particular emphases on research design: reliability and
validity. Reliability has been defined as ‘the degree to
which measurements are consistent’ and validity has
been defined as ‘the extent to which the procedure mea-
sures what it is intended to measure’.

 

36

 

 Adequate reli-
ability is considered to be a precondition to validity,

 

37

 

and is required to give researchers confidence in data
and prevent collection of worthless and misleading
data. Several parameters of reliability may need to be
assessed to judge the overall reliability of a research
instrument. Such parameters are defined in Table 4. For
research to be considered valid, it must be based on fact

 

Table 2

 

Origin of studies using different research methodologies

 

Location
Self-completed questionnaires

 

n

 

 (% of total study type)
Interviews

 

n

 

 (% of total study type)
Focus groups

 

n

 

 (% of total study type)
Observation

 

n

 

 (% of total study type)

UK and Northern Ireland 9 (39%) 18 (43%) 4 (57%) 10 (67%)
USA 11 (48%) 19 (45%) 3 (43%) 4 (27%)
Canada 0 (0%) 1 (2%) 0 (0%) 0 (0%)
Southern Ireland 0 (0%) 1 (2%) 0 (0%) 0 (0%)
Italy 1 (4%) 0 (0%) 0 (0%) 0 (0%)
Australia 0 (0%) 1 (2%) 0 (0%) 1 (6%)
New Zealand 2 (9%) 2 (5%) 0 (0%) 0 (0%)
Total 23 (100%) 42 (100%) 7 (100%) 15 (100%)

 

Table 3

 

Survey sizes of consumer food safety studies for different research methods used

 

Total no. of consumers assessed
per study type (

 

n

 

1

 

)
Total numbers of studies

reviewed (

 

n

 

2

 

)
Mean no. of consumers assessed

per study type (

 

n

 

1

 

 

 

+ 

 

n

 

2

 

)

Telephone interviews 13 298 839 19 699 939
Face-to-face interviews  43 413 24 1 809
On-line questionnaires  2 807 2 1 404
Postal questionnaires  4 559 9  507
Self-administered questionnaires  2 540 12  212
Observation studies  1 244 15  83

Focus groups

 

a

 

472–590 27 (53 groups) 67–84 (

 

~

 

8 groups)

 

a

 

Assuming that between 8 and 10 respondents attend each focus group.
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or evidence.

 

40

 

 Measurement of a variety of forms of
validity is described in Table 5. Different forms of reli-
ability and validity will be discussed in the context of
each research method used for collection of data about
consumer food safety.

 

Data collection using survey techniques

 

For the purposes of collecting information about con-
sumer food safety, interviews and questionnaires have
been the predominant methods of data collection,
accounting for 65 (75%) of the studies analysed. Social
surveys involve a quantitative method of collecting
information from a population sample, usually by
personal interviews or by self-completion question-
naires. Although providing valuable information, ques-
tionnaire and interview data is largely reliant upon
self-reported practices and consumer knowledge. Dis-
crepancies between self-reported practices and actual
food-handling behaviours have been reported previ-
ously.

 

11,42–44

 

 Studies using questionnaires and interviews
for assessing hygiene behaviours have found evidence
of a tendency for over-reporting of behaviours per-
ceived to be ‘good’.

 

42,44,45

 

 In light of such findings the
traditional household questionnaire used alone for
assessment of hygiene behaviours has been considered
to be limited in its efficacy, scope and accuracy.

 

42

 

 A
limitation regarding data obtained from surveys
includes the ability to make generalizations about spe-
cific food safety practices. For example, although sur-
veys have shown that large proportions of consumers
have reported to cook food effectively, different cook-
ing methods have been shown to influence heating effi-
cacy.

 

19

 

 This suggests that surveys should investigate
knowledge, attitudes and self-reported practices of spe-
cific cooking methods needed to achieve safe cooking
temperatures for different foods, as opposed to generic
practices.

Forms of reliability and validity required for the
development and implementation of surveys are deter-
mined in Tables 4 and 5. Most types of reliability can be
applied to consumer food safety survey techniques.
Consideration of all types of validity stated in Table 5
are required when carrying out consumer food safety
surveys to ensure the measurement tool (the question-
naire or interview schedule) measures what it intends

to measure.

 

46

 

 For example, if information regarding con-
sumer knowledge of hand-washing and hand-drying
practices is sought, validity must be assessed to ensure
that information regarding a related variable is not
being measured instead.

 

Questionnaires

 

Self-completion questionnaires were used to obtain
information on consumer food safety for 27% of sur-
veys reviewed. This method of data collection allows
the ability for unambiguous quantitative data to be col-
lected,

 

30

 

 and there is a requirement for the format to
be kept relatively simple and straightforward owing to
little control over respondents’ interpretation of
questions.

 

47

 

The most common methods for distribution of self-
completion consumer food safety questionnaires are
postal and self-administration. Postal questionnaires
accounted for the 36% of the questionnaires distrib-
uted. Sending questionnaires through the post allows
respondents from wide geographical areas be reached
at relatively low cost. However, use of this method does
not allow adequate control over external influences and
verification of who actually completes the question-
naire. Response rates for postal questionnaires tend to
be low,

 

37

 

 for example, the response rate for a postal
questionnaire administered in USA was 43%.

 

17

 

 Self-
administered questionnaires accounted for 48% of
consumer food safety questionnaires studied. Although
time consuming, this method ensures a high response
rate, accurate sampling and minimum interviewer bias.

 

37

 

Examples of questionnaires administered for comple-
tion during college lectures in USA

 

48

 

 or in conjunction
with other research projects in UK

 

19,49

 

 have obtained

 

ª

 

100% response rate. In recent years, the use of the
Internet as a means for conducting self-complete sur-
veys has increased in popularity. Although access to the
Internet is increasing, not all households may have
access to the web and this may therefore create sample
biases.

 

50

 

 Online surveys accounted for 9% of consumer
food safety surveys reviewed.

Questionnaire data is known to be valuable in terms
of identifying what people know

 

51

 

 and perceive about
food safety. Some consumer food safety studies have
shown that questionnaires have also been used as a
measurement tool for assessing the consistency of
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responses between sampled populations over periods of
time. For example, a survey undertaken in New
Zealand
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 was a ‘conceptual replication’ of a previous
study.
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 Results showed a high level of consistency
between the two studies, suggesting that there was a
testable, baseline level of food safety understanding in
the community.
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Interviews

 

Use of face-to-face interviews for data collection
accounted for the largest proportion (48%) of consumer
food safety surveys under discussion. Out of these inter-
views, 16/24 (67%) were conducted in the respondent’s
own home, for example, interviews conducted in the
UK in 1998 used ‘in-home’ interviewing methods.
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Alternative locations for face-to-face interviews in-
cluded in the street or sampling points, such as at spec-
ified supermarkets.55 Of the interviews studied, 43%
were telephone surveys, for example, an Australian sur-
vey conducted by Jay et al.56 and an American survey
conducted by Altekruse et al.57 As with postal surveys,
telephone interviewing is a convenient and relatively
cheap method of data collection, and there is the
additional advantage of speed.44 Although response
rates may be high (69–71%),53,58 this method is more
suitable for brief questionnaires. Large-scale telephone
surveys have been used in the USA as a means of assess-
ing the prevalence of behavioural risk factors in the
population.59

‘Types’ of data collected using surveys
Quantitative surveys used for collection of consumer
food safety information have aimed to measure general
knowledge of food safety and hygiene,48,55,60,61 under-
standing and awareness of specific food safety
issues,18,19,49,62–64 general attitudes towards aspects of
food safety,19,65,66 and self-reported practices of consum-
ers.17,23,60,67–69 Few surveys have used the constructs of
psychological theories such as The Theory of Reasoned
Action (TRA)70 and The Theory of Planned Behaviour
(TPB)71 to attempt to understand the relationships
between knowledge, attitudes, intention and behaviour
of food safety practices.49,72

Determination of knowledge is relatively straightfor-
ward and information gained is usually an accurate
description of what issue is sought. Before the imple-

mentation of some food safety education initiatives, it
is necessary to determine the level of knowledge con-
sumers possess regarding behaviours targeted by the
initiative. Furthermore, determination of consumer
knowledge has been used to evaluate effectiveness of
health promotion initiatives.73 Evaluation of consumer
attitudes is considered to be central to understanding
actual behaviours. Attitude determination has been
used within psychological models such as TRA and
TPB, which have attempted to predict behaviour.
Although some researchers have found that attitudes
can influence behaviour directly,74 other workers have
not found positive correlations within the attitude–
behaviour relationship.75 Attitudes are viewed as being
central to health promotion26 as they affect responses
and potential effectiveness of initiatives. Intention has
been identified as the most immediate determinant of
behaviour.76 Intentions are an integral part of a variety
of social cognition models such as TRA and TPB and
The Health Action Process Approach (HAPA).77 Self-
reported practices are personal accounts of actions,
which may or may not reflect actual behaviours. Social
scientists have suggested that a respondent may claim
to carry out the perceived ‘correct’ behaviours opposed
to behaviours perceived to be undesirable thereby pro-
viding a response to represent a positive image.30 This
concept is known as ‘social desirability bias’ and is
reported to occur more frequently in questionnaires and
telephone interviews than face-to-face interviews.37 An
evaluation of such data could result in misleading
findings.42

Data collection using focus groups

The use of focus groups as a means for obtaining infor-
mation on consumer food safety information is a rela-
tively under-utilized research method, accounting for
only 8% of food safety surveys reviewed (see Table 1).
Focus groups are particularly effective for providing
information about why people think or feel in the way
that they do, and group interaction provides a greater
insight into why certain opinions are held.78,79 The qual-
itative procedures present a more natural environment
for obtaining information than during an individual
interview because participants influence and are influ-
enced by others just as they are in real life.
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Forms of validity and reliability required for imple-
mentation of effective focus groups can be seen in
Tables 4 and 5. As for survey techniques, validity of the
measurement tool (the discussion guide) is required to
obtain valid information about the food safety subject
under discussion. As focus groups are open, yet guided,
group discussions of different groups of consumers, it
may not be possible to assess precision validity and
responsiveness to change.

A series of focus groups have been carried out in
USA80 to determine what limits consumer usage of ther-
mometers when cooking meat and poultry products.
Information gained from the discussion groups has been
used to aid development of an effective consumer edu-
cation campaign aimed at increasing consumer ther-
mometer usage. In England, focus groups have been
used to explore public attitudes towards food safety.65,66

Results from such groups have been used to identify
consumer expectations of the new Food Standards
Agency and to help development of communications
strategies in relation to current food safety concerns.
Formative research undertaken in South Wales utilized
focus group findings to determine perceptions of behav-
ioural determinants, intervention types and general atti-
tudes to food safety issues. Findings were used to
develop two food safety social marketing initiatives, tar-
geting specific food safety behaviours of older women
aged 60–65 years19,20 and mothers with young children.81

Data collection using observation

The observation technique is a method of data collec-
tion used for understanding complex behavioural situa-
tions more accurately.30 Observation does not depend
on second-hand reported accounts of behaviour from
respondents who may have put their own interpretation
on events82 and, therefore, the direct observation of
human and animal behaviour may be considered by
social scientists to be superior to other methods of data
collection. This belief stems from the assumption that
data gathered through the direct observation of actions
reflect those behaviours directly rather than through an
intermediary means such as a questionnaire.83 The
majority of international consumer studies that have
evaluated the safety of food preparation practices have,
to date, largely been based on determination of con-

sumer knowledge and self-reported practice rather than
actually measuring observed performance of actual
food-handling behaviour.

Use of the observational technique as a means for
data collection includes the application of a variety of
different approaches. Assessment of behaviour can be
made by the ‘participant’ or ‘non-participant’ observer.
A participant observer is to some extent part of the
group of individuals under observation, whereas a non-
participant observer observes from a distance and
should have no effect on the actions being observed.34

All of the observational studies under discussion, which
have evaluated food safety behaviour, have been ‘non-
participant’ studies.

Recording of food safety behaviours
Observation methodologies may be structured or
unstructured, direct or indirect. Direct, structured
observation has been utilized for all of the consumer
food safety observational under discussion. Structured
observation is systematic, quantitative and is limited to
defined, measurable and observable behavioural vari-
ables, which are determined before the actual observa-
tion is carried out.83 Data denoting observed actions
from structured observations are usually collected and
recorded using a predetermined, standardized and val-
idated ‘coding schedule’ or ‘observational checklist’.
Development of a unique observational checklist with
clearly defined categories84 has to meet a variety of cri-
teria to ensure that an accurate measurement of behav-
iour is obtained.

A variety of methods for recording and analysing
observed food safety practices has been used for the
evaluation of consumer food safety behaviour. In the
UK, a risk-based checklist and scoring system has been
developed to enable quantitative assessment of food
safety in the domestic kitchen.19 Risk scores based on
recent epidemiological data have been allocated to spe-
cific food-handling malpractices, using a logarithmic
scale. A higher risk score represents implementation of
more cumulative food safety errors and fewer control
measures implemented.85 Use of this technique has
enabled comparisons to be made between different
meal preparations, between specific behaviours, and
between and within meals.86 In addition to this, compar-
isons between participant risk scores have enabled eval-
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uation of a hierarchy of food safety education
interventions. In addition, it has been considered that
use of a predetermined checklist should yield highly
reliable results by virtue of its replicability.82 Use of
notational analysis is another technique that has been
used for the evaluation of observed consumer food
safety behaviour.87 The technique is used for objectively
and systematically monitoring, recording and studying
actions and events. Notation of actions has been fre-
quently used for sports analysis, however, its approach
has been applied to consumer food safety using a spe-
cially designed computer program, thereby providing
detailed data denoting food-handling malpractices.

Reliability and validity of observation studies
Observational data collected needs to be reliable. To
test for reliability of recorded observations, an assess-
ment of intra- and inter-observer reliability needs to
be determined. To assess inter-observer reliability of
recorded observations, the records in a checklist from
one observer can be correlated with those of another
observer.34 Intra-observer reliability is a measure of the
extent to which a single observer obtains consistent
results when measuring the same behaviour on different
occasions.19 Inter-observer and intra-observer reliability
has been determined during consumer food safety
observation studies conducted in UK.19,20 Owing to pro-
vision of detailed descriptions of a food safety checklist
and training in the observational technique, results
showed that differences between recording of observed
food safety malpractices using a predetermined check-
list were minimal.86

To establish reliability and validity of direct struc-
tured observational methods, the various potential for
biases needs to be addressed. Observer bias is consid-
ered to be the greatest threat of reliability when using
the observational technique.82 This type of bias is a sys-
tematic difference between a true situation and that
observed owing to observer variation in perceptions.30

Another potential for bias in observational studies is
owing to the reactive effect of research arrangements,
known as the ‘Hawthorne Effect’, where behaviours
may be distorted in some way simply as a result of being
studied.30,34 For example, if consumers are specifically
informed that their food safety behaviours were subject
of detailed observation they may consciously improve

such behaviours so to convey a more positive image of
themselves, and thus distort results. A study conducted
in USA informed recruits for a food safety observa-
tional study that data was required ‘for market research
of food preparation practices and the development of a
food kit’ in an effort to eliminate such bias for food
safety research.88

Control can be exercised not only of the structure of
recorded data, but also over the environment in which
the observations take place.34 Observational study set-
tings may occur in natural (uncontrolled) or laboratory
(controlled) environments. There are advantages and
disadvantages when carrying out observational research
in both environments. Half of the reviewed observation
studies obtaining information on consumer food prepa-
ration practices occurred in participant home kitchens,
which can be described as the uncontrolled ‘naturalistic’
environment. It has been reported that observations
carried out in the natural environment are more realis-
tic than in a laboratory, which may provide a highly
artificial, possibly inhibiting atmosphere. In a natural
environment, if there is no reactivity bias, observed
behaviours have been considered to be entirely genu-
ine.34 However, extraneous variables may be poorly
controlled in the natural environment, such as con-
sumer domestic kitchens, and may pose a greater threat
to validity than in the laboratory. This may result in a
greater ambiguity of observable actions and, therefore,
an increased potential for observer and reactivity bias.
In addition to this, replication of collected data is more
difficult.34 Direct comparisons of recorded behaviours
between subjects in different environments may not
necessarily be viable or possible. Research conducted
in the UK has determined the consistency of observa-
tions of consumer food safety behaviours in a model
domestic kitchen and in consumer home kitchens. Using
data based on a risk-based observational checklist and
scoring system, analysis of results have shown that there
was no significant increase or decrease in overall mean
risk scores between food preparations in the two loca-
tions, suggesting that key food safety behaviours were
consistent.19

Consumer food safety observation studies
Various methods of observation that have been applied
to non-participant observations include personal direct
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observation or observation using video recordings. Both
methods have the potential for reactivity bias, however,
video recording has the advantage that behaviour can
be analysed after the event at any required pace.34 This
can be of great benefit because sometimes real-time
recording of data is extremely difficult, especially when
there are many different behaviours, such as complex
food-handling actions to be recorded. Videoed obser-
vations are also advantageous when behaviours are ini-
tiated and terminated very rapidly and frequently.83 In
total, 15 observation studies of consumer food safety
practices have been reviewed. Data collected for many
of the studies (47%) was collected using direct observa-
tion. Observers openly watched the participants’ meal
preparations in home kitchens and concurrently record-
ed preparation. In total, 43% of direct observation stud-
ies were from the UK19,51,72 a further 43% of the studies
were from USA89–91 and one study (14%) was conducted
in England.20 Observations using video-camera record-
ing of consumer food-handling practice have been car-
ried out South Wales, Australia and the USA. The
majority (67%) of observation studies using video
recordings have taken place in South Wales, UK. Obser-
vations of consumers’ food preparation practices have
occurred using CCTV in a model domestic kitchen. A
variety of studies have been completed, determining the
repeatability and reproducibility of consumers’ food
safety behaviours19,86,92 and quantifying food safety
behaviours of a cross-section of the population.86 Addi-
tional studies have been completed determining food
safety behaviours of different targeted groups of indi-
viduals and assessing the relationship between actual
observed behaviour and psychological variables, such as
knowledge, attitudes/beliefs and intentions,49 and com-
paring observed malpractices with pathogenic isolations
campylobacter and salmonella.28 Research undertaken
in Australia43 used time-lapse video monitoring from a
single mounted camera in home kitchens for periods of
time lasting 1 or 2 weeks. The American study88 used
portable video cameras to record the food preparation
practices of one meal preparation in participant home
kitchens.

Repeatability of observed hygiene behaviours
To date, most information detailing actual consumer
food safety behaviours has been based on single meal

preparations. However, research carried out in the UK
has determined the consistency of consumer food safety
practices.19,86,93 Repeatability refers to the consistency of
food safety actions when the same meal is prepared
over and over again on separate occasions. Reproduc-
ibility refers to the consistency of food safety actions
when different meals are prepared repeatedly.85 Infor-
mation detailing the consistency of implementation of
specific food safety errors is useful for the development
of consumer food safety education initiatives. In ad-
dition to this, when assessing consumer food safety
behaviour before and after interventions it is important
to know how transferable the implementation of food
safety behaviours are during different situations.
Results have provided a more accurate picture of con-
sumer food safety behaviours as well as validating the
observation technique of food-handling practices in the
model domestic environment.19,85

Comparisons between consumer food safety information 
obtained using surveys, focus groups and observation

As described previously, different research methodolo-
gies have been used internationally for the collection
of information about consumer food safety. Data in
Table 6 illustrate results obtained from surveys, focus
groups and observational studies for generic food safety
behaviours. Generally, information obtained from sur-
veys (questionnaires and interviews) provides a positive
picture of consumer food safety, whereas information
obtained from focus groups appears to provide a less
optimistic view of how food is prepared in the domestic
environment. The gradation of concern continues when
analysing actual food safety behaviours from observa-
tions of consumer meal preparations. Results indicate
that many consumers frequently implement unsafe
food-handling actions. Overall, it can be seen that
implementation of different research methodologies to
determine consumer food safety have produced incon-
sistent findings. Discrepancies between consumer food
safety knowledge, attitudes, intention, self-reported
practice and actual behaviour have been identified and
previously discussed.32

Quantitative questionnaire and interview data
indicate that large proportions of consumers have
responded positively to the importance, necessity and
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self-reported practice of hand-washing and hand-drying
during food preparation. However, qualitative data
from focus groups indicate that consumers do imple-
ment hand-washing malpractices. It is suggested that
focus group data may represent a more accurate
description of self-reported practices than survey data.
Focus group results have shown that consumers are
more likely to describe specific food preparation proce-
dures, whereas responses to generic questions in surveys
may be subject to social desirability bias.32 Such findings
compare favourably with observations of consumers
where analysis of hand-washing and hand-drying
actions showed that between 75% and 100% consumers
failed to wash and dry hands immediately and ade-
quately after handling raw chicken during food prepa-
ration. Such differences between quantitative surveys
and quantitative observational studies illustrate the dis-
crepancies in data collected about consumer food safety
practices using different research methodologies.
Although consumers have demonstrated knowledge,
positive attitudes and intentions to implement safe prac-
tices, substantially larger proportions of consumers have
been observed to implement many food-handling
malpractices.

As with hand-washing and hand-drying, actions
related to cross contamination, heating efficacy, cooling
and storage, based on knowledge, attitudes, intentions
and self-reported practices (from surveys) do not
appear to be consistent with observational data. Such
findings illustrate that responses to questionnaire and
interviews conducted to identify aspects of domestic
food safety are subject to social desirability bias.42

Indeed, Curtis et al.42 considered that data collected
through direct observation of hygiene-related behav-
iours has greater validity than data obtained through
questionnaire interviews.

Out of all of the generic food safety behaviours dis-
cussed, fewer respondents demonstrated correct knowl-
edge of cooling practices. In addition to this,
observation results indicated that no consumers imple-
mented all of the appropriate actions required for ade-
quate cooling. Furthermore, it appears that qualitative
responses from focus groups illustrate specific actions
that consumers report to implement during food prep-
aration, by citing examples opposed to agreement or
disagreement whether generic practices are imple-

mented. For example, although three-quarters of res-
ponses in surveys indicated that consumers possessed
knowledge of, and correctly implemented, appropriate
storage procedures, focus group comments denoting
storage procedures of a cooked turkey appeared to
agree with observational data more readily than survey
data.

Although questionnaire and interview surveys have
been the most commonly used instruments to obtain
information about consumer food safety, the validity of
the findings is questionable. Other workers have exam-
ined the level of agreement between questionnaire
responses and direct observation of hygiene behaviours
in Bangladesh44 and Burkina Faso.42 Both studies deter-
mined a low degree of concordance between question-
naire responses and direct observation, findings that
also support inferences made from this discussion about
consumer food safety data.

Table 7 Summary of findings

• Interest in domestic food-handling has prompted implementation of 
consumer food safety studies from international origin, the majority of 
data has been collected in UK and Northern Ireland (48% studies) and 
USA (42%).

• Use of surveys (questionnaires and interviews) has been the most 
frequent method of data collection about consumer food safety, 
accounting for 75% of reviewed studies.

• Quantitative survey methods are important for collection of information 
about consumer knowledge, attitudes and self-reported practices, yet 
comparisons of results from such surveys with observational findings 
have shown that discrepancies between the methods of data collection 
are present.

• Survey data illustrate a more positive picture of consumer food safety 
than data obtained from observations of actual food preparations.

• Observation results suggest that substantial numbers of consumers’ 
still implement unsafe food-handling practices. For example, up to 
100% consumers have failed to wash/dry their hands adequately after 
handling raw chicken and more than half consumers fail to use separate 
or adequately washed and dried utensils between the use of raw meat/
poultry and ready-to-eat foods.

• Observation provides the most reliable data denoting consumers actual 
food safety behaviour, however, the observation technique is typically 
time consuming and expensive.

• Focus group data can provide detailed qualitative data regarding 
perceptions of food safety, barriers and benefits to implementing food 
behaviours and perceptions of food safety education.



Research methods and consumer food safety • E.C. Redmond and C.J. Griffith

30 International Journal of Consumer Studies, 27, 1, January 2003, pp17–33 © 2003 Blackwell Publishing Ltd

Conclusions

A summary of main findings from this discussion can be
found in Table 7. It can be concluded that a comparison
of different research methodologies used for obtaining
information about consumer food safety in the domestic
environment provides inconsistent findings about
consumer food-handling behaviours. Although many
surveys have presented data detailing that large pro-
portions of consumers possess adequate food safety
knowledge and also self-report to implement many safe
food-handling actions, observation data have identified
the contrary. Direct observations of consumer food
safety behaviour in a model domestic environment and
in consumer homes have indicated that many food
safety malpractices occur on frequent occasions during
food preparation. Educational efforts are required to
reduce the risk of food-borne disease and improve
consumers’ food-handling behaviours in the domestic
environment.
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