Going Beyond the Fridge Door to Explore Domestic Food Safety Risks
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Abstrac

Increased consumer demand for convenient ready-to-eat food, along with changes in

consumer purchase/storage practices, have resulted in increased reliance on refrigeration to ReView Of consumer food Safety StUdieS-' consu mer Cogniti\le 'i-nﬂuences regarding
maximize food safety. UK recommendations for domestic refrigeration are <5.0°C. Firstly, this ' | o _ - ! e - - ' = Positive consumer attitudes towards the need for correct refrigerated
study '|dent|f|ed and reviewed consumer food saiety s’Fud|es (.n=1e5) utilising a content- f.OCUS on refr|gerat|on domestic rEfﬂgeratlon temperature storage have been identified; however large proportions of
analysis approach. Only 40 studies related to refrigeration, which included assessment of did K h ded refe :
knowledge (58%) and self-reported practices (48%). Forty-five-percent of studies included _ _ _ : consumers did not know what recommended refrigerator operating
refrigerator Operating temperatures; 9-100% were Operating above recommendations. . A Comparlson Of khOWledge, attItUde, Self'reported praCtlce and aCtUaI AttItUdES temperatures Wwere.
However, in several studies, temperatures were determined by a single temperature data- behavioural data relating to domestic refrigeration is found in Table 1. " : L d
point; which, given temperature fluctuation, may not be a true indicator of refrigerator _ - _ _ * Consumers had positive attitudes towards the perceived importance of _
performance. * Review analyses determined that in the UK, 35% of consumers claimed refrigeration in relation to food safety and were aware of practices to * Previous consumer food safety research suggests that knowledge does not
. : : : : : ] i raT : -
ehiseruEnt this Sty condicted & fhs-remEeTatie arahing aidy «of damEsti to know what temperature their refrigerator should be operating at, ensure the refrigerator remains cold; however, knowledge of the tl-’an_spose to _self reported or actual behawour- , however, in this study a
refrigerators in consumer kitchens (n=43) over 6.5days with concurrent self-report refrigerator however only 18% were correct-. recommended operating temperature was lacking (Table 2). significant difference (p<0.05) was determined between safe/unsafe
usage and assessment of consumer cognition relating to refrigeration {n=100). ) : . ) | ) | ) ) average operating temperatures of domestic refrigcerators according to
- | o | | * Self-report data determined that ownership of a refrigerator * Attitudes towards checking the refrigerator operating temperature consugmer Enowlei ) ofF’Zhe S T—— eragtin - eratureg
Findings established a significant difference (p<0.05) between one-off and mean operating thermometer was low in countries including Europe and USA. were negative. 8 P 5 P '

temperatures. No refrigerator operated at <5.0°C for the entire study. Mean temperatures
>5.0°C were recorded in 91% of refrigerators. A positive correlation (p<0.05) between room * In total, 26% of studies presented data on measured operating * 57% of consumers that knew the safe temperature had refrigerators with an

temperature and refrigerator temperature was determined. Reported door opening frequency - - 5 . 5 i !
temperatures of domestic refrigerators; between 9% and 100%° were T : : : : : Q
correlated with temperature fluctuation {p<0.05). Although the majority (79%) had a positive P ) & ° ° Table 2. Attitudinal responses to domestic refrigeration practices. dverage operat.lng temperature of <5°C; whilst 89% (_)f those_ that did I’iOt
attitude towards refrigeration being essential to maintain food safety, fewer (52%) had found to be operating above recommended temperatures to ensure positive  Neutral Nezative know the maximum recommended temperature having refrigerators with
positive attitudes towards the importance of checking refrigerator temperatures. The majority food safety. , , g an average operating temperature of >5°C.
(87%) did not know the recommended temperature and 72% did not know the operating Attitudes towards food safety n attl;cude att|;cude( att|;cude
temperature of their refrigerator; 65% reported to ‘never’ check temperatures. Those with Table 1. C K led tud If d ) d | (%) %) (%)
positive attitudes towards refrigeration were significantly more likely (p<0.001) to report anie T onsu_mer ilowe ge,_ att'tl_" €S _se -repc_)rte practlces an ac-tua | am concerned about the length of time the 100 88 5 7 e e il i f B oo e
checking temperatures, however, no significant associations (p>0.05) were determined behaviour associated with domestic refrigeration practices (n=68 reviewed studies). S emperatures of older adults refrigerators were found to be higher / worse
between knowledge, attitudes, self-reported practices and refrigerator operating _ _ _ _ _ ‘ (9% operated 0-5°C for 75% of time) than in the kitchens of general
e e Knowledge Attitudes Self-reported practice Actual behavior Ensuring a refrigerator runs at 5°C or less is 217 75 18 3 A (10‘% S EraiEsloiE csr oot the time)8
' - ' o ' . ' 44-68% consumers did | 58-72% consumers | Up to 24% consumers | 70-81% older adults’ essential for maintaining the safety of foods °Op - > -

Cumulatively, findings established the majority of domestic refrigerators operate at potentially nat know perceived it to be very | reportedly own/ have a | refrigerators operated _ Temperature changes were found to be significantly correlated with door

Fer t Ff] db Combining t " filing dat There is no need to check the actual temperature 100 51 24 25
ur_15a € ein_pera HTES |n‘uence‘ Y contc,umer l‘Jsage. EAT |n|n‘g empera _ure lis '_'ng ata recommended important to take thermometer in their at temperatures in of my refrigerator opening frequency resulting from heat gains during door openings9.
with cognitive data may inform interventions to improve domestic refrigeration practices. refrigeration perishable foods home refrigerator. P . |

temperatures. quickly after purchase recommended |

65-75% consumers,

34% felt that the most | reportedly do not or Knowledge and self-reported practice

. important thing that have never checked/ 47-71% of consumer
Introduction they do to keep food measured the refrigerators operated * The majority (70%) of consumers in this study reported that they did Conclusions
safe from ‘germs’ is | operating temperature at temperatures

not know the operating temperature of their own domestic refrigerator.

guidelines.

refrigerate foods of their refrigerator. exceeding

Convenient, fresh foods with minimal preservatives and low thermal promptly. recommended « The majority (56%) reported that they ‘never’ check the operating * Although consumers were aware of the importance of refrigeration to
processing has led to increased sales of refrigerated ready-to-eat (RTE) foods guidelines. temperature of the their domestic refrigerator. ensure food safety, knowledge of safe refrigeration practices was lacking,
worldwide!. Such foods are commonly associated with listeriosis due to the Adapted from Evans and Redmond (2015)5. attitudes towards checking temperatures were negative and the majority
ability of Listeria monocytogenes to survive and grow at refrigeration reported to never check the temperature.

temperatures?. Consequently, effective temperature control of RTE-foods by L o

consumers in the domestic kitchen is critical for food safety as inadequate Time-temperature profiling and self-reported refrigerator use * Temperature profiles |nd|caite that inajorlty ?f consumers §tore RTE foods
refrigeration practices are believed to increase the risk of foodborne illnesss. ' ' ait AR NSRS RAh Sy THGERsE 5K GrUSERRE.

UK recommendations for domestic refrigeration are <5.0°C" * The age of domestic refrigerators (n=43) ranged from 4 months to 30 years * Findings indicated that 40% central storage and 67% refrigerator door * Findings highlight the need for consumers to improve domestic kitchen
This study aims to explore consumer cognitive influences associated with storage locations operated at unsafe (>5°C) temperatures for the duration of refrigeration practices and data from this study may be used to inform

* Refrigerator operating temperatures ranges can be seen below. Key findings
indicate that operation temperatures ranged from -0.15°C to 17.90°C; an
average difference of 1.94°C was determined between refrigerator doors and * No refrigerator doors or central storage locations operated at <5°C for the

central storage locations. whole duration of the study.
21% of domestic refrigerators had mean operating temperatures adhering to * 9% had a door and central temperature that was <5°C for 75% of the study. REfETEfICES

development of targeted food-safety strategies.

food safety, domestic refrigerator use and profiled domestic refrigerator
operating temperatures/reported practices.

the datalogger study (136 hours).

Methodology

recommended safe operating temperatures.  Temperature changes correlated with self-reported use (Figure 1).

YL S —— safety studics: 1. Bureau of Microbial Hazards. (2012) Listeria monocytogenes Challenge Testing of Refrlgerated

.. . Ready-to-Eat Foods. Available: http://www.hcsc.gc.ca/fn-an/legislation/pol/listeria monocytogenes-test-eng.php
* A systematic literature review was conducted to obtain consumer food safet - : _ * A positive correlation between the R e e e el - . — |
V4 | . . Y Door operating temperature range: -0.15 — 17.90°C (mean = 7.84°C) P , (nl=gzl‘58) - S'e‘:f_re ':)rte d” dooruo "eni'n c()f 23 2. Adams, M. and M. Moss. (2006) Food Microbiology Cambridge: The Royal Society of Chemistry.
data; primary research papers were reviewed and analysed using a content ambient temperature of the  SETTEP pening cscand Edition &
_ | : 3 _ o o . domestic refrigerators {6-day period). econ Ition &d.
analvsis aporoach Central operating temperature range: -1.72 - 16.91°C {(mean 5.88°C) kitchen and the temperature of
Y PP : ) _ 125+ 3. Scott, E. (2003) Food safety and foodborne disease in 21st century homes. Canadian Journal of
Domestic time-temperature profiling: Door/central temperature difference: 0.02 — 4.51°C; (mean 1.94°C) iheo ;nglgergt{;rz Waz (():ig;;—:rmlned Infectious Diseases. 14(5): p.277-280.
: . g : T . r=U./606, n= » P<U. : 10 + I8 e - , _
* Time-temperature profiles of refrigerators (n=43) in domestic kitchens were Temperature fluctuations ranged from 1.51 -6.03°C (mean 3.47°C) > X 4. Fslﬁ\a”dDOH(Z?B) L'Stel”?rkeep'”ETOOdsafel[Lea[f'eﬂz?OS 24th0cjgber2013] Internet:
. . . i s ® After putting food Shopping away 2.; NLLP.//WWW.T00U.E0V. UK/ IMIUILITIEUlId/ PUTS/ PDUDICallOf \J1Steriaractsneetu /uos.pa i
determme? =38 Ehree SlgnatrOI SL052T BEl-EE RIS bUtion dataloggers ’ into refrigerators, it took up to 18 ?f i 5. Evans, EW. and E.C. Redmond (2014) Behavioural Risk Factors Associated With Listeriosis in the
(range:-40°C — +85°C; accuracy: 20.5°C; frequency: every minute) over 136 . ORI (6>0.05) o~ ned in (2] ’ inutes to rea}ch 2 maximum S Home: A Review of Consumer Food Safety Studies. Journal of Food Protection. 77(3): p.510-521.
+i i i i * O Statistica Irrerences >U. were etermine IN (ad) operatin - 3 .
hours, positioned in the centre & door areas, and outside of the refrigerator. X . g . Pf , X bl e X ¥ " 5 e o T Al G g 5 6. Clayton, D. A., Griffith, C. J. & Price, P. {2003) Consumers' attitudes, knowledge, self-reported
g 5 - emperature accordin O rerrigerator age or rerrigerator operatin - 8 : : : : : : :
* Households (n=43) documented refrigerator usage during profiling. 2 _ & . & 8 8 2 & 782minutes t ; ; inal g and actual hand washing behaviour: A challenge for designers of intervention materials.
temperatures according to refrigerator type. minutes to return to origing 2 4 - International Journal of Consumer Studies. 27(3), 223-224.
Cognitive analysis of consumer refrigeration behaviors: temperatures. 7. Patil, S. R., Cates, S. & Morales, R. {2005) Consumer food safety knowledge, practices, and
. = itati - [ [ : : ot demographic differences: Findings from a meta-analysis. Journal of Food Protection. 68(1884-
gonsumers (C 10(|))dcomplet|(:d quant;catlve S(?lf compldete qi,les;cmnnalres ;O Consumers reporting to check the refrigerator temperature ‘every - ' 1894 b . 4 ! (
Sermine knowlenge, sel-feforied practices and atlitigdes rawards day’ and ‘every week’ were significantly more likely (p<0.05) to have * Findings illustrate that consumer ; g g g g o
domestic refrigeration practices. : e : : o refrigeration practices influence eSS e St S S T sl S
mean refrigerator temperatures in-line with recommendations (<5°C), 8 P 0 10 20 30 40
. . . . H / ’ { ’ Operating temperatures. Number of self-reported door opening frequency 9, Saidur, R, MaSjUki, H. H. & Choudhury, e (2002) Role of ambient temperature, door opening,
All components of this research received ethical approval from the Cardiff than those reporting ‘every three months” and ‘less than once a year". ‘ j thermostat setting position and their combined effect on refrigerator-freezer energy
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@Lfoodsafety
@Research_Ellen
@ZERO2FIVE_

Food Industry Centre :
Car d.i ff _ Prl fysgol Cardiff Metropolitan University Now You Have My' Atte ntlon

Tl o ~1: : Food & Drink Research Unit -
Metropolitan | Metropolitan Z E RO 2 F | VE Uned Ymchwil Bwyd a Diod N
. ' ' March 9-12, 2021 | fightbac.org/virtual

Univers lty Caerdydd Canolfan Diwydiant Bwyd

ST Prifysgol Metropolitan Caerdydd




