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Kitchen Hygiene in the Spotlight: How Cooking Shows
Influence Viewers’ Hygiene Practices

Severine Koch,1,∗ Mark Lohmann,1 Jasmin Geppert,2,† Rainer Stamminger,2 Astrid Epp,1

and Gaby-Fleur Böl1

Poor hygiene when handling food is a major cause of foodborne illness. To investigate whether
hygiene practices visible in television cooking shows influence viewers’ kitchen hygiene, a
study on the adoption of demonstrated hygiene behavior was conducted under controlled,
experimental conditions. In a study ostensibly on cooking by following recipes participants (n
= 65) were randomly assigned to one of three conditions, in which they watched a cooking
video that differed only with regard to the hygiene behavior of the chef. In condition 1, the
chef engaged in poor hygiene practices while preparing the dish, in condition 2 the chef’s hy-
giene behavior was exemplary and in condition 3, the chef’s hygiene behavior was not visible
(control condition). After watching the video, participants were instructed to cook the recipe
individually in the fully equipped laboratory kitchen. Cooking sessions were videotaped and
experimenters blind to condition coded hygiene lapses committed by participants. The level
of kitchen hygiene displayed in the cooking video significantly affected hygiene practices of
participants cooking the recipe. Participants who had watched the cooking video with correct
hygiene practices committed significantly fewer hygiene lapses than those who had watched
the video with poor hygiene practices. From a risk communication perspective, TV cook-
ing shows are well placed to convey knowledge of essential hygiene practices during food
preparation to a broad audience. To facilitate behavioral change toward safer food-handling
practices among viewers, visibly performing correct hygiene practices in cooking shows is a
promising strategy.
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1. INTRODUCTION

Home-cooked meals form an integral part of
most peoples’ lives, and are associated with beneficial
health effects such as better diet quality and a moder-
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ate daily energy intake (Wolfson & Bleich, 2015). At
the same time, the home environment has been iden-
tified as a primary location where foodborne illness
cases occur (Byrd-Bredbenner, Berning, Martin-
Biggers, & Quick, 2013; World Health Organization
[WHO], 2002). Improper food-handling practices
and unhygienic behavior in private kitchens con-
tribute substantially to the spread and multiplication
of pathogens causing foodborne infections (van As-
selt, Fischer, de Jong, Nauta, & de Jonge, 2009). Ob-
servational studies show that consumers frequently
violate basic food-handling recommendations such
as hand washing after contact with raw chicken
(Maughan et al., 2016; van Asselt et al., 2009).
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However, this is often not reflected in their self-
reported hygiene behaviors, intentions, or risk per-
ceptions (Byrd-Bredbenner et al., 2013; Redmond
& Griffith, 2003). Although home cooking should
generally be encouraged considering its beneficial
effects, understanding how behavioral change to-
ward safer food-handling practices may be facilitated
should be a focus of risk communication research
(Milton & Mullan, 2012).

Due to their reach and popularity (Mathiasen,
Chapman, Lacroix, & Powell, 2004; Wolfson, Frat-
taroli, Bleich, Smith, & Teret, 2017), television (TV)
cooking shows may play a role in shaping viewers’
hygiene practices. Support for this assumption comes
from research on media effects. Studies on how me-
dia may influence recipients’ cognitions, emotions, at-
titudes, and behavior have proliferated since the ad-
vent of TV (Valkenburg, Peter, & Walther, 2016),
which has led to an abundance of empirical studies
and meta-analyses on media effects in domains as di-
verse as violence and aggression (Anderson et al.,
2010; Huesmann, Moise-Titus, Podolski, & Eron,
2003), health behaviors (Snyder et al., 2004), and at-
tention problems (Nikkelen, Valkenburg, Huizinga,
& Bushman, 2014).

Of direct relevance to the current research ques-
tion, several studies have shown that viewers tend
to become more compliant with safety principles
when exposed to televised or video-based content
displaying safe behaviors, whereas exposure to (pos-
itive) portrayals of risky behaviors increases viewers’
risk-taking inclinations and behaviors. For instance,
students were more likely to wear masks and gloves
in a laboratory setting when this behavior was
demonstrated beforehand by a role model in a video
presentation, compared to a video warning without
a role model (Racicot & Wogalter, 1995). Similarly,
after viewing TV safety demonstrations, children
between the ages of five and eight years were less
willing to take physical risks, as measured with pic-
torial child-relevant scenarios (e.g., jumping out of a
swing) in which they could indicate the level of risk
they would take (Potts & Swisher, 1998). With regard
to health behaviors, exposure to video-based demon-
strations tends to promote self-care and prevention
behaviors among viewers compared to control
groups in which the behaviors were not demon-
strated (Albert, Buchsbaum, & Li, 2007; Janda,
Stanek, Newman, Obermair, & Trimmel, 2002).
Analogously to the demonstration of safe behaviors,
media exposure to various types of risk-related
behaviors, such as smoking scenes in movies (Pech-

mann & Shih, 1999), violence on TV (Huesmann &
Taylor, 2006), and reckless driving in video games
(Fischer et al., 2009), contribute to similar inclina-
tions and behaviors in individuals (for a review, see
Fischer, Vingilis, Greitemeyer, & Vogrincic, 2011).

Over the course of the last decades, a number
of theories have been developed to explain the un-
derlying mechanisms of media effects, among which
social learning theory (Bandura, 1977) and the more
comprehensive social cognitive theory (Bandura,
1986) appear particularly relevant in the context of
this study (for a review of prominent media effect
theories and exemplary meta-analyses of media ef-
fects, see Valkenburg et al., 2016). One major aspect
of social cognitive theory, observational learning,
describes how individuals learn behavior by mod-
eling the behavior of others (Bandura, 1986). The
principles of observational learning extend not only
to real-life, interpersonal contacts, but also to media
displays of behavior (Bandura, 2001). In line with
Bandura’s (1986) theorizing, research suggests that a
high status or expert model promotes observational
learning (Brewer & Wann, 1998; Buchanan, 2019),
for which a professional chef demonstrating food
preparation may be seen as a prime example. Indeed,
preliminary evidence suggests that individuals tend
to regard TV chefs as role models for food handling
and report modeling certain hygiene behaviors after
them (Woods & Bruhn, 2016). However, as studies
from various countries have shown, TV chefs fre-
quently fail to follow common kitchen hygiene rec-
ommendations (Borda et al., 2014; Cohen & Olson,
2016; Geppert et al., 2019; Maughan, Chambers IV,
& Godwin, 2017). Consequently, integrating correct
hygiene practices in cooking shows more frequently
may serve to improve hygiene practices among
viewers.

Although previous studies evaluated hygiene
practices as seen in cooking shows as modeling be-
haviors (Cohen & Olson, 2016; Maughan et al., 2017),
so far no study has directly assessed a causal effect of
hygiene practices demonstrated by TV chefs in cook-
ing shows on actual hygiene behavior among viewers.
As self-reported measures of hygiene practices tend
to show low correspondence with actual behavior
(Byrd-Bredbenner et al., 2013; Redmond & Griffith,
2003), this study focused on the hygiene behavior of
participants actually cooking a dish. After showing
participants one of three cooking videos with vary-
ing hygiene standards, their hygiene behavior when
cooking the demonstrated recipe was assessed under
controlled, experimental conditions.
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2. METHODS

2.1. Participants

Sixty-five individuals from the Cologne/Bonn
metropolitan area in Germany (28 males, 37 females,
M age = 48.30, SD = 15.36, age range: 20–76 years)
volunteered to participate in a study ostensibly on
cooking by following recipes. For the recruitment of
participants, a market research company was com-
missioned to approach people in public spaces. Eligi-
bility included participants’ self-report of (1) watch-
ing cooking shows on TV at least occasionally, as well
as (2) cooking meals at home at least occasionally.
Participants were not aware that the study focused
on hygiene behavior. The study complied with eth-
ical principles and all participants gave written in-
formed consent for video recording of the cooking
session and anonymized analysis of the research data
in accordance with the Declaration of Helsinki. Par-
ticipants were reimbursed €75 (approximately $80 at
the time) for taking part in the study, which took on
average 2 hours and 40 minutes. In addition to the
monetary reimbursement, participants could option-
ally take home the prepared dishes. However, in the
case of severe hygiene lapses during preparation, par-
ticipants were advised against eating the food.

2.2. Design and Procedure

Participants took part in the study individually
and were randomly assigned to one of three condi-
tions, in which they watched a cooking video that dif-
fered only with regard to the hygiene behavior of the
chef. In condition 1, the chef engaged in poor hy-
giene practices while preparing the dish (for a list
of committed hygiene lapses, see Table I), in condi-
tion 2 the chef’s hygiene behavior was exemplary and
in condition 3, the chef’s hygiene behavior was not
shown (control condition). Immediately after watch-
ing the video, participants were taken to the nearby
kitchen that was equipped with common kitchen ap-
pliances and tools as well as all required cooking
ingredients. After a 10-minute orientation on the
kitchen and handling of appliances, participants were
asked to cook the demonstrated recipe in the kitchen.
The cooking sessions were videotaped from four dif-
ferent angles (see the Supporting Information) and
one of two alternating experimenters coded hygiene
lapses committed by participants. Following the rec-
ommendations for avoiding research bias, the two
coders—like the participants—were blind to condi-

Table I. Hygiene Lapses Visible in the Poor Hygiene Video

Hygiene Lapse Severity
a

1 Hands not washed with soap
under running water and then
dried using a paper towel/hand
towel after nonclean work with
fresh chicken meat or raw egg

High

2 The same kitchen utensils—like
knives and chopping
boards—are used to cut raw
chicken meat as well as foods to
be eaten raw such as lettuce
without being cleaned
in-between

High

3 Hands not washed after contact
with head hair

High

4 Dirty hands wiped on tea towel
(after contact with raw chicken
meat, lettuce, or raw egg)

Medium

5 Lettuce not washed Medium
6 Use of chopping board to process

foods and as work surface
without thorough cleaning
in-between

Medium

7 Adding cooked meat to lettuce by
hand

Medium

8 Multiple use of the same spoon for
tasting and stirring without
cleaning in-between

Low–
high

b

9 Using fingers to take salt/spices
from containers and seasoning
with fingers

Low–
high

b

aSeverity levels are based on the assumed effect of a certain
hygiene lapse on the spread, survival, and multiplication of
pathogens.
bSeverity level varies between low and high depending on circum-
stances.

tion (i.e., double-blind research design) and were
not the researchers themselves (Rosenthal, 1976).
The two coders were already familiar with the spe-
cific coding scheme and instructions. One of them
coded more than 30 hours of analogous material in
a previous study on kitchen hygiene on a valid ba-
sis (Geppert et al., 2019). The second coder trained
with the aforementioned material. On top of this es-
tablished coding experience, internal pilot tests with
staff were conducted with both coders, followed by a
pretest of the full study design with five participants.
As no adjustments to the procedure were required
after pretesting, the five pretest participants were
included in the final sample. The reliability of the
codings was checked using the chance-adjusted Krip-
pendorff’s alpha coefficient. The coefficient was
based on the agreement between both coders’ ratings
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in the pretest. The value obtained for Krippendorff’s
alpha (0.794) confirmed that the ratings were reliable
(Song et al., 2020).

The key dependent measure of interest was the
hygiene behavior of the participants, operationalized
as the number of hygiene lapses per minute cook-
ing time. Hygiene lapses were assessed with a self-
developed scoring sheet listing common violations of
basic hygiene rules (see the Supporting Information).
The scoring sheet was based on hygiene lapses previ-
ously observed in the context of TV cooking shows
(Borda et al., 2014; Geppert et al., 2019; Maughan
et al., 2017) and covered the key areas for safe
food handling identified by the WHO (2006): keep
clean, separate raw and cooked, cook thoroughly,
keep food at safe temperatures (WHO also recom-
mends to use safe water and raw materials, which was
treated as a given in the context of our study). A draft
version of the scoring sheet was reviewed by external
experts in the field of food hygiene who were not in-
volved in this study. Based on their suggestions, the
scoring sheet was slightly revised.

After the cooking session, relevant participant
characteristics such as cooking frequency and pro-
ficiency, attitudes and knowledge regarding kitchen
hygiene as well as demographic characteristics were
assessed with a paper-and-pencil questionnaire, and
additional data unrelated to the present research
question were collected. Subsequently, participants
were fully debriefed, including information on the ac-
tual research question.

2.3. Cooking Video

The three versions of the cooking video showed
a professional chef who presented the preparation
of a dish in typical cooking show manner (e.g.,
speaking directly into the camera to the audience).
The videos were produced by a film agency ac-
cording to a storyboard developed by the study au-
thors. The storyboard detailed preparation steps, ver-
bal explanations and differences between the three
video versions. The videos differed only with re-
gard to the hygiene sequences, that is, specific be-
haviors that were hygienically relevant. For these se-
quences, the storyboard specified three alternative
courses of action depending on the video version (i.e.,
poor/correct/control video). With regard to season-
ing, for instance, the chef used a spoon to season the
dish in the correct hygiene video; in the poor hygiene
video, he used his fingers to season the dish after han-
dling raw chicken; and in the control video, a close-up

of the food being sprinkled with seasoning was shown
(see Fig. 1).

A professional chef with TV experience was cho-
sen to demonstrate the preparation of the dish to
ensure an authentic impression of the videos that
closely resembles typical TV cooking shows. For the
same reason, the chef wore professional chef’s cloth-
ing and worked in a professional kitchen environ-
ment. In line with social cognitive theory, the expert
status of the chef may promote observational learn-
ing (Brewer & Wann, 1998).

Analogously to the development of the scor-
ing sheet (see above), the hygiene behavior demon-
strated in the videos was based on previous findings
pertaining to the adherence to hygiene rules in TV
cooking shows (Borda et al., 2014; Geppert et al.,
2019; Maughan et al., 2017). Common mistakes ob-
served on TV include poor hand hygiene, such as
a lack of hand washing before starting food prepa-
ration, after handling raw food and after coughing,
scratching or blowing one’s nose; insufficient clean-
ing of utensils and surfaces between operations; as
well as personal hygiene aspects such as wearing
rings during food preparation. In total the poor hy-
giene video displayed nine different types of hygiene
lapses frequently observed in TV cooking shows,
some of which were committed more than once (see
Table I). Conversely, in the exemplary video these
mistakes were avoided and replaced by hygiene be-
havior that complies with WHO’s (2006) recom-
mendations for safe food handling. External experts
in the field of food hygiene reviewed the hygiene
videos.

The choice for the recipe (iceberg salad with
chicken, pineapple, and homemade curry mayon-
naise) was based on the combination of foods that
are frequently affected by microbial contamination
(e.g., raw chicken and eggs) and foods that are eaten
without prior heating (e.g., salad). Due to the risk of
cross-contaminating ready-to-eat foods with harmful
bacteria, intermediate cleaning of hands and kitchen
tools is essential when handling these foods. The du-
ration of the cooking videos was five and a half min-
utes on average. Due to the inclusion of short se-
quences of correct hygiene practices (e.g., cleaning of
hands), the correct hygiene video had a duration of
approximately six minutes.

3. RESULTS

Data were analyzed with SPSS (version 21.0,
IBM Corp., Armonk, NY, USA, 2012), with an alpha
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Fig 1. Illustration of how three video versions with different hygiene levels were realized, using seasoning as an example. (Panel a) Correct
hygiene video: Seasoning with spoon. (Panel b) Poor hygiene video: Seasoning with fingers (after touching raw chicken). (Panel c) Control
video: Close-up of food being sprinkled with seasoning.

level of 0.05. The data of two participants—both from
the control group—were excluded from the analyses.
One participant exceeded the control groups’ mean
error rate per minute by more than 2.5 SD. Due to
a technical failure, the cooking duration of one par-
ticipant was unknown so that the dependent variable
could not be calculated for this person. All analyses
were carried out on the data of the remaining 63 par-
ticipants. Table II provides an overview of participant
characteristics by video group.

3.1. Main Analyses

To evaluate the effect of the cooking videos
on the hygiene practices of the participants when
cooking the recipe, a one-way analysis of vari-
ance (ANOVA) was performed with video as the
between-subjects factor (poor hygiene, correct hy-
giene, no hygiene control video) and number of hy-
giene lapses per minute cooking time as the depen-
dent variable. A significant overall effect of video
was found (F(2, 62) = 3.32, p = 0.043, ηp

2 = 0.10),
with pairwise Bonferroni-adjusted comparisons re-
vealing a significant difference between the two ex-
perimental (i.e., correct and poor) hygiene groups.
Participants who had watched the video showing
correct kitchen hygiene practices committed signifi-
cantly fewer hygiene lapses per minute (M = 0.59,
SD = 0.31) than participants who had watched the
video showing poor kitchen hygiene practices (M =
0.88, SD = 0.44), t(41) = 2.58, p = 0.037, ηp

2 = 0.10.
The mean number of hygiene lapses per minute in

the control condition fell in between those of the two
experimental groups (M = 0.74, SD = 0.34), but pair-
wise comparisons with neither the correct hygiene
nor the poor hygiene group were statistically signif-
icant (both p’s > 0.05) using a conservative analyti-
cal approach with Bonferroni-adjusted comparisons.
To take possible differences between outcome mea-
sures into account, analyses with an alternative de-
pendent variable, total number of hygiene lapses per
recipe, were conducted. These analyses yielded anal-
ogous results.

To control for individual differences, a one-way
analysis of covariance (ANCOVA) was performed
with video as the between-subjects factor (poor hy-
giene, correct hygiene, no hygiene control video),
number of hygiene lapses per minute cooking time
as the dependent variable, and participant character-
istics (gender, age, professional experience with food
[safety], cooking proficiency, cooking frequency, ad-
herence to kitchen hygiene rules, hygiene standard
in own kitchen, and frequency of watching cooking
shows; see Table II) as covariates. Two notable find-
ings were obtained. Most importantly, the significant
effect of video on the number of hygiene lapses per
minute remained significant (p = 0.039) when con-
trolling for the influences of participant characteris-
tics. Furthermore, on top of the effect of video on
the number of hygiene lapses per minute, two partici-
pant characteristics (age and self-reported adherence
to kitchen hygiene rules) had significant associations
with the dependent variable. Younger age (β = 0.278,
p = 0.031) and higher self-reported adherence to



136 Koch et al.

Table II. Participant Characteristics by Video Group

Poor Hygiene Video
(n = 22)

Correct Hygiene Video
(n = 21)

No Hygiene Control
Video (n = 20)

Gender
Male n = 9 (41%) n = 7 (33%) n = 11 (55%)
Female n = 13 (59%) n = 14 (66%) n = 9 (45%)
Age (in years) M = 45.9 (SD = 15.3) M = 44.3 (SD = 13.8) M = 44.0 (SD = 15.3)
Professional experience

with food (safety)
Yes n = 2 (9%) n = 3 (14%) n = 3 (15%)
No n = 20 (91%) n = 18 (86%) n = 17 (85%)
Self-reported cooking

proficiency
Good or excellent n = 11 (50%) n = 11 (52%) n = 8 (40%)
Average n = 8 (36%) n = 6 (29%) n = 8 (40%)
Poor or very poor n = 3 (14%) n = 4 (19%) n = 4 (20%)
Self-reported cooking

frequency
Six to seven days a

week
n = 7 (32%) n = 6 (29%) n = 1 (5%)

Four to five days a week n = 6 (27%) n = 10 (48%) n = 7 (35%)
Two to three days a

week
n = 7 (32%) n = 3 (14%) n = 9 (45%)

One day a week or less n = 2 (9%) n = 2 (9%) n = 3 (15%)
Self-reported

adherence to kitchen
hygiene rules

Below average n = 0 (0%) n = 1 (5%) n = 1 (5%)
Average n = 10 (46%) n = 5 (24%) n = 5 (25%)
Above average n = 12 (54%) n = 15 (71%) n = 14 (70%)
Self-reported hygiene

standard in own
kitchen

Below average n = 0 (0%) n = 0 (0%) n = 0 (0%)
Average n = 7 (32%) n = 7 (33%) n = 6 (30%)
Above average n = 15 (68%) n = 14 (67%) n = 14 (70%)
Frequency of watching

cooking shows
At least once a week n = 6 (27%) n = 8 (38%) n = 7 (35%)
Less than once a week n = 16 (73%) n = 13 (62%) n = 13 (65%)

hygiene rules (β = –0.437, p = 0.008) were associated
with fewer hygiene lapses per minute.

3.2. Types of Hygiene Lapses

To examine whether participants differed in
terms of the types of hygiene lapses they committed
depending on the video they had watched, additional
analyses focused on those hygiene lapses that were
demonstrated by the chef in the poor hygiene video
(e.g., wiping dirty hands on a tea towel, failing to
clean utensils and surfaces between operations; cf.
Table I). Results revealed that participants who had
watched the poor hygiene video tended to commit

particularly those hygiene lapses demonstrated by
the chef in the video more frequently (M = 0.69, SD
= 0.31) compared to participants who had watched
the correct hygiene video (M = 0.41, SD = 0.27;
t(41) = 3.42, p = 0.008, ηp

2 = 0.22). Further anal-
yses taking the severity of the committed hygiene
lapses into account showed that hygiene lapses of
medium severity occurred more frequently (M =
0.35, SD = 0.24) than hygiene lapses of low (M =
0.08, SD = 0.07) or high severity (M = 0.30, SD
= 0.18). For hygiene lapses of medium severity,
pairwise Bonferroni-adjusted comparisons revealed
a significant difference between the two experi-
mental groups, again with fewer hygiene lapses per
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minute in the correct (M = 0.25, SD = 0.18) com-
pared to the poor video group (M = 0.44, SD = 0.23;
t(41) = 3.02, p = .025, ηp

2 = 0.11). No significant dif-
ferences between video groups were observed for hy-
giene lapses of low or high severity (both p’s > 0.05).

3.3. Power, Sample Size, and Effect Size

A statistical power analysis (Cohen, 1988) could
not be performed pre-experimentally (a priori) for
sample size estimation, as the main dependent vari-
able (number of hygiene lapses per minute cooking
time) was a new measure with an unknown effect
size. The sample size was instead based on published
studies with a similar methodology (Potts & Swisher,
1998; Racicot & Wogalter, 1995).

Post hoc power analyses with G*Power (Faul,
Erdfelder, Lang, & Buchner, 2007) were conducted
using a two-tailed test and an alpha of 0.05 to test the
difference between two independent group means.
A medium to large effect size (Cohen’s d = 0.76)
based on Cohen’s (1988) criteria and a power of 0.68
were found for the difference between the two exper-
imental groups (correct vs. poor hygiene video). This
seems to be an acceptable level of power in view of
the effortful recruitment procedure and implemen-
tation of the study. Given the unidirectional nature
of the main hypothesis, a one-tailed test may be suit-
able; in this case, a power of 0.79 would be obtained.

As illustrated in Fig. 2, the mean in the control
condition fell in between those of the two experi-
mental groups (i.e., participants in the control con-
dition committed more hygiene lapses than partici-
pants who had watched the correct hygiene video and
fewer hygiene lapses than those who had watched
the poor hygiene video), which is consistent with
the general predictions of this study. However, as re-
ported above, the pairwise differences with the con-
trol group did not reach statistical significance. In
view of the smaller effect sizes and lower power for
the pairwise comparisons with the control group (d
= 0.46 and power = 0.30 for the difference between
the control group and the correct hygiene group; d =
0.36 and power = 0.19 for the difference between the
control group and the poor hygiene group), the oc-
currence of a Type II error cannot be ruled out (i.e., a
significant difference may have been overlooked due
to a lack of power). However, to obtain a power of
0.80 about 100 participants in each condition would
have been required.

Fig 2. Mean number of hygiene lapses per minute depending on
the type of video participants had watched (correct hygiene, con-
trol, or poor hygiene). Error bars represent standard errors (SE)
of the mean. *p < 0.05.

4. DISCUSSION

In this study, participants who had watched a
cooking video with correct hygiene practices subse-
quently committed significantly fewer hygiene lapses
than those who had watched a video with poor
hygiene practices. Whereas previous studies have
shown that common kitchen rules to prevent food-
borne illness are often not followed in both TV
cooking shows (Maughan et al., 2017) and private
homes (Byrd-Bredbenner et al., 2013), the present
findings extend this research by showing that hygiene
practices observed in cooking shows indeed affect
viewers’ hygiene behavior when cooking the demon-
strated recipes. Crucially, participants in this study
tended to repeat the types of hygiene lapses demon-
strated by the chef with the poor hygiene practices.
These findings are in line with the basic assumptions
of observational learning (Bandura, 1986). Individ-
uals tend to learn behavior by modeling the behav-
ior of others, particularly others who are perceived as
high status or expert models (Brewer & Wann, 1998;
Buchanan, 2019).

As unhygienic hygiene practices in cooking
shows have been observed in various countries
(Borda et al., 2014; Geppert et al., 2019; Maughan
et al., 2017), from a risk prevention perspective
much can be gained by integrating correct hygiene
behavior in these shows more frequently. This could
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be done in one of two ways, either by explicitly
addressing hygiene aspects in cooking shows, or
by incidentally demonstrating correct hygiene to
reinforce corresponding norms among viewers and
promote behavioral change at a less conscious level
(Bandura, 2001). Strategies to improve hygiene be-
havior often focus on the former, more educational
approach (King et al., 2016).

In the context of TV cooking shows, however,
explicitly addressing hygiene aspects may drive away
those viewers who watch these shows mostly for
entertainment rather than educational reasons. In
addition, educational approaches may primarily
affect knowledge levels rather than actual behavior
(Clifford, Anderson, Auld, & Champ, 2009). Com-
plementing educational approaches with a generally
higher incidence and greater visibility of correct
hygiene practices in cooking shows may be the more
promising strategy to facilitate safer food-handling
practices among viewers. Crucially, the present find-
ings suggest that short, uncommented sequences
suffice to affect viewers’ kitchen hygiene in a fa-
vorable way. Whether explicitly addressing hygiene
has similar beneficial effects or, for example, evokes
reactance among viewers is a question for future
research.

A limitation of this study is the artificial test-
ing environment that limits generalization to hygiene
behavior in the home setting. Considering that par-
ticipants were aware that their behavior was moni-
tored in the laboratory kitchen, hygiene lapses may
be more frequent when cooking privately at home.
In addition, there was only a brief delay between the
presentation of the videos and the replication of the
dish by the participants, which may have inflated the
effects. Finally, although the power and sample size
in this study were adequate for the main comparison
of interest (correct vs. poor hygiene video), it cannot
be ruled out that significant differences with the con-
trol group were overlooked due to a lack of power.
Given the effortful recruitment procedure and im-
plementation of the study, obtaining a power level
of 0.80 for the comparably small differences with the
control group was not feasible with limited research
resources. Follow-up research may address this limi-
tation by testing a larger sample of participants with
proxy measures instead of actual behavior as depen-
dent variables (e.g., cooking in a computerized or
virtual reality environment that provides opportuni-
ties to commit hygiene lapses; see Moran, 2017). This
way, the requirements for adequate statistical power
and a considerate use of research resources may

be reconciled. Although measuring actual behavior
tends to yield more valid results (Byrd-Bredbenner
et al., 2013), proxy measures may be a useful comple-
ment in resource-intensive study designs.

4.1. Implications

Hygiene sequences in TV cooking shows may of-
ten be edited out due to time constraints (Mathiasen
et al., 2004; Maughan et al., 2017). Consequently, the
absence of visibly performed hygiene practices can
be interpreted as a failure to sufficiently prioritize
food safety in TV shows rather than a shortcoming of
individual TV chefs. The present findings suggest that
visibly performing correct hygiene practices in cook-
ing shows is a promising, easy to implement risk com-
munication strategy to improve hygiene practices
among viewers. TV cooking shows are well placed
to convey knowledge of essential hygiene practices
during food preparation to a broad audience, which
may improve safe food-handling practices in private
homes.

ACKNOWLEDGMENTS

The authors would like to thank Maria Behr, An-
nika Behrends, Natalie Berger, Dan Borzekowski,
Volker Ebert, Petra Hiller, Elisabeth Kosiolek,
Juana Kühn, Ann-Kathrin Lindemann, Lea Mör-
genthaler, Sarah Schulze Struchtrup, and Heidi
Wichmann-Schauer for their valuable comments and
contributions.

Open access funding enabled and organized by
Projekt DEAL.

REFERENCES

Albert, N. M., Buchsbaum, R., & Li, J. (2007). Randomized study
of the effect of video education on heart failure healthcare uti-
lization, symptoms, and self-care behaviors. Patient Education
and Counseling, 69(1–3), 129–139. https://doi.org/10.1016/j.pec.
2007.08.007

Anderson, C. A., Shibuya, A., Ihori, N., Swing, E. L., Bushman, B.
J., Sakamoto, A., … Saleem, M. (2010). Violent video game ef-
fects on aggression, empathy, and prosocial behavior in eastern
and western countries: A meta-analytic review. Psychological
Bulletin, 136(2), 151–173. https://doi.org/10.1037/a0018251

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ:
Prentice Hall.

Bandura, A. (1986). Social foundations of thought and action: A
social cognitive theory. Englewood Cliffs, NJ: Prentice Hall.

Bandura, A. (2001). Social cognitive theory of mass communica-
tion. Media Psychology, 3(3), 265–299. https://doi.org/10.1207/
S1532785XMEP0303_03

Borda, D., Thomas, M. R., Langsrud, S., Rychli, K., Jordan, K.,
van der Roest, J., & Nicolau, A. I. (2014). Food safety practices

https://doi.org/10.1016/j.pec.2007.08.007
https://doi.org/10.1016/j.pec.2007.08.007
https://doi.org/10.1037/a0018251
https://doi.org/10.1207/S1532785XMEP0303_03
https://doi.org/10.1207/S1532785XMEP0303_03


Kitchen Hygiene in the Spotlight 139

in European TV cooking shows. British Food Journal, 116(10),
1652–1666. https://doi.org/10.1108/BFJ-12-2013-0367

Brewer, K. R., & Wann, D. L. (1998). Observational learning ef-
fectiveness as a function of model characteristics: Investigating
the importance of social power. Social Behavior and Personal-
ity, 26(1), 1–10. https://doi.org/10.2224/sbp.1998.26.1.1

Buchanan, J. J. (2019). Mirror-hand selection is influenced by train-
ing perspective and model skill level in a motor-learning task.
Experimental Brain Research, 237(2), 417–426. https://doi.org/
10.1007/s00221-018-5428-7

Byrd-Bredbenner, C., Berning, J., Martin-Biggers, J., & Quick,
V. (2013). Food safety in home kitchens: A synthesis of the
literature. International Journal of Environmental Research
and Public Health, 10(9), 4060–4085. https://doi.org/10.3390/
ijerph10094060

Clifford, D., Anderson, J., Auld, G., & Champ, J. (2009). Good
Grubbin’: Impact of a TV cooking show for college students
living off campus. Journal of Nutrition Education and Behavior,
41(3), 194–200. https://doi.org/10.1016/j.jneb.2008.01.006

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd ed.). Hillsdale, MI: Lawrence Erlbaum Associates.

Cohen, N. L., & Olson, R. B. (2016). Compliance with rec-
ommended food safety practices in television cooking shows.
Journal of Nutrition Education and Behavior, 48(10), 730–734.
https://doi.org/10.1016/j.jneb.2016.08.002

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007).
G*Power 3: A flexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behavior Research
Methods, Instruments, & Computers, 39, 175–191.

Fischer, P., Greitemeyer, T., Morton, T., Kastenmüller, A.,
Postmes, T., Frey, D., … Odenwälder, J. (2009). The racing-
game effect: Why do video racing games increase risk-taking
inclinations? Personality and Social Psychology Bulletin, 35(10),
1395–1409. https://doi.org/10.1177/0146167209339628

Fischer, P., Vingilis, E., Greitemeyer, T., & Vogrincic, C. (2011).
Risk-taking and the media. Risk Analysis, 31(5), 699–705. https:
//doi.org/10.1111/j.1539-6924.2010.01538.x

Geppert, J., Schulze Struchtrup, S., Stamminger, R., Haarhoff, C.,
Ebert, V., Koch, S., … Böl, G. F. (2019). Food safety behavior
observed in German TV cooking shows. Food Control, 96, 205–
211. https://doi.org/10.1016/j.foodcont.2018.09.017

Huesmann, L. R., Moise-Titus, J., Podolski, C.-L., & Eron, L. D.
(2003). Longitudinal relations between children’s exposure to
TV violence and their aggressive and violent behavior in young
adulthood: 1977–1992. Developmental Psychology, 39(2), 201–
221. https://doi.org/10.1037/0012-1649.39.2.201

Huesmann, L. R., & Taylor, L. D. (2006). The role of media vi-
olence in violent behavior. Annual Review of Public Health,
27(1), 393–415. https://doi.org/10.1146/annurev.publhealth.26.
021304.144640

Janda, M., Stanek, C., Newman, B., Obermair, A., & Trimmel,
M. (2002). Impact of videotaped information on frequency
and confidence of breast self-examination. Breast Cancer Re-
search and Treatment, 73(1), 37–43. https://doi.org/10.1023/A:
1015264103561

King, D., Vlaev, I., Everett-Thomas, R., Fitzpatrick, M., Darzi, A.,
& Birnbach, D. J. (2016). “Priming” hand hygiene compliance in
clinical environments. Health Psychology, 35(1), 96–101. https:
//doi.org/10.1037/hea0000239

Mathiasen, L. A., Chapman, B. J., Lacroix, B. J., & Powell, D. A.
(2004). Spot the mistake: Television cooking shows as a source
of food safety information. Food Protection Trends, 24(5), 328–
334.

Maughan, C.IV, Chambers, E., & Godwin, S. (2017). Food safety
behaviors observed in celebrity chefs across a variety of pro-
grams. Journal of Public Health, 39(1), 105–112. https://doi.org/
10.1093/pubmed/fdw026

Maughan, C., Chambers IV, E., Godwin, S., Chambers, D., Cates,
S., & Koppel, K. (2016). Food handling behaviors observed in

consumers when cooking poultry and eggs. Journal of Food
Protection, 79(6), 970–977. https://doi.org/10.4315/0362-028x.
Jfp-15-311

Milton, A. C., & Mullan, B. A. (2012). An application of the theory
of planned behavior: A randomized controlled food safety pilot
intervention for young adults. Health Psychology, 31(2), 250–
259. https://doi.org/10.1037/a0025852

Moran, S. (2017). The corrupt kitchen VR [web log post]. Retrieved
from https://blogs.nottingham.ac.uk/digitalresearch/2017/09/25/
corrupt-kitchen-vr/

Nikkelen, S. W., Valkenburg, P. M., Huizinga, M., & Bushman, B.
J. (2014). Media use and ADHD-related behaviors in children
and adolescents: A meta-analysis. Developmental Psychology,
50(9), 2228–2241. https://doi.org/10.1037/a0037318

Pechmann, C., & Shih, C. F. (1999). Smoking scenes in movies
and antismoking advertisements before movies: Effects on
youth. Journal of Marketing, 63(3), 1–13. https://doi.org/10.
2307/1251772

Potts, R., & Swisher, L. (1998). Effects of televised safety mod-
els on children’s risk taking and hazard identification. Jour-
nal of Pediatric Psychology, 23, 157–163. https://doi.org/10.1093/
jpepsy/23.3.157

Racicot, B. M., & Wogalter, M. S. (1995). Effects of a video warn-
ing sign and social modeling on behavioral compliance. Ac-
cident Analysis & Prevention, 27(1), 57–64. https://doi.org/10.
1016/0001-4575(94)00046-O

Redmond, E. C., & Griffith, C. J. (2003). Consumer food han-
dling in the home: A review of food safety studies. Journal of
Food Protection, 66(1), 130–161. https://doi.org/10.4315/0362-
028x-66.1.130

Rosenthal, R. (1976). Experimenter effects in behavioral research.
New York, NY: John Wiley.

Snyder, L. B., Hamilton, M. A., Mitchell, E. W., Kiwanuka-
Tondo, J., Fleming-Milici, F., & Proctor, D. (2004). A meta-
analysis of the effect of mediated health communication cam-
paigns on behavior change in the United States. Journal of
Health Communication, 9(Suppl. 1), 71–96. https://doi.org/10.
1080/10810730490271548

Song, H., Tolochko, P., Eberl, J.-M., Eisele, O., Greussing, E., Hei-
denreich, T., … Boomgaarden, H. G. (2020). In validations we
trust? The impact of imperfect human annotations as a gold
standard on the quality of validation of automated content anal-
ysis. Political Communication, 37(4), 550–572. https://doi.org/
10.1080/10584609.2020.1723752

Valkenburg, P. M., Peter, J., & Walther, J. B. (2016). Media ef-
fects: Theory and research. Annual Review of Psychology,
67(1), 315–338. https://doi.org/10.1146/annurev-psych-122414-
033608

van Asselt, E., Fischer, A., de Jong, A. E. I., Nauta, M. J., &
de Jonge, R. (2009). Cooking practices in the kitchen: Ob-
served versus predicted behavior. Risk Analysis, 29(4), 533–540.
https://doi.org/10.1111/j.1539-6924.2008.01189.x

Wolfson, J. A., & Bleich, S. N. (2015). Is cooking at home asso-
ciated with better diet quality or weight-loss intention? Pub-
lic Health Nutrition, 18(8), 1397–1406. https://doi.org/10.1017/
S1368980014001943

Wolfson, J. A., Frattaroli, S., Bleich, S. N., Smith, K. C., & Teret, S.
P. (2017). Perspectives on learning to cook and public support
for cooking education policies in the United States: A mixed
methods study. Appetite, 108, 226–237. https://doi.org/10.1016/j.
appet.2016.10.004

Woods, R. D., & Bruhn, C. M. (2016). Television celebrity chefs
as role models for consumers’ safe food handling in the home.
Food Protection Trends, 36(6), 443–457.

World Health Organization (WHO). (2002). Statistical informa-
tion on food-borne disease in Europe: Microbiological and
chemical hazards. Paper presented at the FAO/WHO Pan-
European Conference on Food Safety and Quality, Budapest,
Hungary.

https://doi.org/10.1108/BFJ-12-2013-0367
https://doi.org/10.2224/sbp.1998.26.1.1
https://doi.org/10.1007/s00221-018-5428-7
https://doi.org/10.1007/s00221-018-5428-7
https://doi.org/10.3390/ijerph10094060
https://doi.org/10.3390/ijerph10094060
https://doi.org/10.1016/j.jneb.2008.01.006
https://doi.org/10.1016/j.jneb.2016.08.002
https://doi.org/10.1177/0146167209339628
https://doi.org/10.1111/j.1539-6924.2010.01538.x
https://doi.org/10.1111/j.1539-6924.2010.01538.x
https://doi.org/10.1016/j.foodcont.2018.09.017
https://doi.org/10.1037/0012-1649.39.2.201
https://doi.org/10.1146/annurev.publhealth.26.021304.144640
https://doi.org/10.1146/annurev.publhealth.26.021304.144640
https://doi.org/10.1023/A:1015264103561
https://doi.org/10.1023/A:1015264103561
https://doi.org/10.1037/hea0000239
https://doi.org/10.1037/hea0000239
https://doi.org/10.1093/pubmed/fdw026
https://doi.org/10.1093/pubmed/fdw026
https://doi.org/10.4315/0362-028x.Jfp-15-311
https://doi.org/10.4315/0362-028x.Jfp-15-311
https://doi.org/10.1037/a0025852
https://blogs.nottingham.ac.uk/digitalresearch/2017/09/25/corrupt-kitchen-vr/
https://blogs.nottingham.ac.uk/digitalresearch/2017/09/25/corrupt-kitchen-vr/
https://doi.org/10.1037/a0037318
https://doi.org/10.2307/1251772
https://doi.org/10.2307/1251772
https://doi.org/10.1093/jpepsy/23.3.157
https://doi.org/10.1093/jpepsy/23.3.157
https://doi.org/10.1016/0001-4575(94)00046-O
https://doi.org/10.1016/0001-4575(94)00046-O
https://doi.org/10.4315/0362-028x-66.1.130
https://doi.org/10.4315/0362-028x-66.1.130
https://doi.org/10.1080/10810730490271548
https://doi.org/10.1080/10810730490271548
https://doi.org/10.1080/10584609.2020.1723752
https://doi.org/10.1080/10584609.2020.1723752
https://doi.org/10.1146/annurev-psych-122414-033608
https://doi.org/10.1146/annurev-psych-122414-033608
https://doi.org/10.1111/j.1539-6924.2008.01189.x
https://doi.org/10.1017/S1368980014001943
https://doi.org/10.1017/S1368980014001943
https://doi.org/10.1016/j.appet.2016.10.004
https://doi.org/10.1016/j.appet.2016.10.004


140 Koch et al.

World Health Organization (WHO). (2006). Five keys to safer food
manual. Geneva, Switzerland: Author. Retrieved from www.
who.int/foodsafety/publications/consumer/manual_keys.pdf.

SUPPORTING INFORMATION

Additional supporting information may be found on-
line in the Supporting Information section at the end
of the article.

Figure A1. Experimental set-up in the laboratory
kitchen equipped with four cameras (marked in
red).
Figure B1. Screenshot of video recordings from the
four camera positions.
Table A1. Scoring Sheet Listing Common Violations
of Basic Hygiene Rules

http://www.who.int/foodsafety/publications/consumer/manual_keys.pdf
http://www.who.int/foodsafety/publications/consumer/manual_keys.pdf

