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Abstract

Foodborne illness affects approximately 48 million Americans annually. Food irradiation is a safe 

and effective way to kill bacteria and extend a product’s shelf-life. However, challenges to wider 

implementation of this technology include consumer hesitancy stemming from misconceptions 

about safety and lack of knowledge of irradiation’s benefits. Research has shown that consumers 

are more willing to accept irradiation if informed about its safety. Due to increases in multistate 

foodborne outbreaks and consumers’ growing concern and expectation of food safety, it is an 

opportune time to reconsider irradiation as a food safety tool. Consumer attitudes toward food 

safety differ by demographic characteristics; however, research on the association of demographic 

factors with attitudes on food irradiation are limited. Data collected from a survey (N=1,009) 

conducted in August 2022 were analyzed to describe the relationship between age and food 

irradiation knowledge as influential factors to purchase irradiated foods. More than half (56%) 

of respondents reported that learning more about irradiation would likely influence purchasing 

decisions; older adults were more knowledgeable about food irradiation. These findings suggest 

that age could be an important factor to consider when tailoring messaging as a prevention strategy 

around the benefits of food irradiation.

INTRODUCTION

It is estimated that each year about 48 million people in the United States experience 

foodborne illness, resulting in 128,000 hospitalizations and 3,000 deaths; older adults are 

at higher risk for severe complications from illness (4, 5). Although food irradiation is 

considered a safe way to kill pathogens (22, 23), its overwhelming use for food products 

in the United States is for fruits, grains, and spices (15). Some challenges to wider 

implementation include consumers’ lack of knowledge and consumer misconceptions about 

irradiation’s safety (2, 10), which can affect consumers’ acceptance of the technology (2). 

Reconsidering food irradiation as a food safety tool may be warranted due to increases in 
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multistate outbreaks (18) and a growing concern and expectation for food safety among 

consumers (6, 11, 16, 20). Since consumers are more willing to accept irradiation if 

informed about its safety (6, 9, 19, 20) and the severity of foodborne illness varies among 

age groups, it is important to consider the association between demographic characteristics 

and attitudes toward food irradiation. A focus group study found that older adults 

were more familiar than other groups about food irradiation’s process and purpose (1); 

however, generalizable research on associations between demographic factors and attitudes 

toward food irradiation is limited (13). Therefore, to help inform tailored messaging as a 

communication prevention strategy, this study assessed the relationship between age and 

food irradiation knowledge as influential factors to purchase irradiated foods.

MATERIALS AND METHODS

During August 8–10, 2022, Porter Novelli Public Services conducted the PN View 360+ 

survey, which was programmed and fielded using quota sampling by Big Village. PN 

View 360+ is a consumer audience survey that can be distributed to adults aged ≥ 18 

years; this survey can be fielded monthly or more frequently, if necessary.* Panel members 

were recruited nationwide online from the Lucid platform. Data were weighted by age, 

gender, region, race/ethnicity, and education to reflect the demographic composition of the 

U.S. population using Current Population Survey proportions; all frequencies reported are 

weighted. Respondents were selected among those who elected to participate in polls and 

surveys online. Among the 3,491 members that opted-in to participate, 1,009 adults aged ≥ 

18 years completed the survey. All respondents who reported some level of familiarity with 

irradiation were included to assess food irradiation myths or facts (n=667).

To assess respondents’ familiarity with food irradiation, a 5-point Likert scale of familiarity 

was used to ask, “How familiar are you with irradiation as a technology used to kill germs 

during food production?”. Respondents rated level of familiarity with statements using 

five-item Likert scale (1 = Not at all familiar: I haven’t heard of it; 2 = Not too familiar: 

heard of it, but don’t know what it is; 3 = Somewhat familiar: heard of it, but only know a 

little about it; 4 = Very familiar: know what it is; 5 = Extremely familiar: know what it is & 

how it works. Responses were dichotomized to not familiar (1) or familiar (2,3,4,5).

To assess level of agreement with myth or fact statements about food irradiation, a 5-point 

Likert scale of agreement was used to ask about respondents’ perceptions of its use, safety, 

and health effects. Respondents rated level of agreement with statements using five-item 

Likert scale (1 = Strongly disagree; 2 = Somewhat disagree; 3 = Neutral; 4 = Somewhat 

agree; 5 = Strongly agree). Responses were dichotomized to agree/neutral (3, 4, 5) or 

disagree (1, 2) for irradiation myths and dichotomized to disagree/neutral (1, 2, 3) or 

agree (4, 5) for irradiation facts. Neutral and agree were considered incorrect options for 

irradiation myths. Neutral and disagree were considered incorrect options for irradiation 

facts.

* https://styles.porternovelli.com/pn-view-panels/
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To assess factors that could influence respondents’ decision to purchase irradiated foods, 

respondents were asked “How likely is each of these to influence your decision to purchase 

irradiated foods?”, followed by a list of influential factors and a 5-point Likert scale of 

likelihood. Respondents rated level of likelihood to have their purchasing decision be 

influenced by a list of factors using a five-item Likert scale (1 = Very unlikely; 2 = 

Somewhat unlikely; 3 = Neutral; 4 = Somewhat likely; 5 = Very likely. Responses were 

dichotomized to unlikely (1, 2, 3), and likely (4, 5). Literature on general influences on 

behavior and the Consumer Food Choice Model (12) were used as a guide to establish the 

list of influential factors utilized in the survey.

Rao Scott Chi-Square tests were performed, and 95% confidence intervals were calculated 

overall and by age, comparing irradiation knowledge and likelihood of factors influencing 

purchase decisions of irradiated foods (p-values of <0.05 were considered statistically 

significant). Knowledge was determined by respondents’ level of disagreement with 

irradiation myths and level of agreement with irradiation facts. Myth statements were 

“irradiation makes food radioactive” and “irradiated foods are bad for my health in the 

long term”. Irradiation facts were defined as “Irradiated foods are safe to eat”; “Irradiated 

foods are just as nutritious as non-irradiated foods”; “Irradiation does not replace existing 

food safety measures used by food manufacturers”; and “Irradiation makes food safer.”

This study compared respondents who were familiar versus not familiar with irradiation 

and assessed level of agreement with each irradiation statement by age group among those 

familiar with irradiation. Binary analyses were conducted to compare adults aged ≥ 65 

years to adults 18–64 years because older adults are more vulnerable to adverse outcomes 

associated with foodborne illness (4). All weighted analyses were conducted using survey 

procedures in SAS (version 9.4; SAS Institute). This activity was reviewed by CDC and was 

conducted consistent with applicable federal law and CDC policy.†

RESULTS

Among the 1,009 survey respondents, 66.0% (n=667, 95%CI 63.0–69.3) reported some level 

of familiarity with irradiation. Among those who were not familiar with irradiation, there 

were no significant differences by age.

Among those who were familiar with irradiation (Table 1), adults aged ≥ 65 years had the 

highest proportion of disagreement with the irradiation myths listed compared to other age 

groups. For “irradiation makes food radioactive,” 55.6% (95%CI 46.4–64.9) of adults aged 

≥ 65 years disagreed, followed by adults 45–64 (35.9%, 95%CI 29.1–42.7), 30–44 (20.3%, 

95%CI 14.7–26.0), and 18–29 years old (23.0%, 95%CI 15.7–30.4). Moreover, respondents 

aged ≥ 65 years were more likely to disagree with this myth compared to respondents aged 

18–64 years (55.6% vs. 27.7%, p=<0.01).

† CDC obtained data from Porter Novelli Public Services. Porter Novelli Public Service’s survey administration methodology was 
previously reviewed and was determined to be exempt research under exemption 2 in 45 CFR 46.101. This activity adheres to all 
professional standards and codes of conduct.
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Inversely, adults aged ≥ 65 years had the highest proportion of agreement with irradiation 

facts compared to other age groups, among respondents familiar with irradiation. For 

“irradiation does not replace existing food safety measures used by food manufacturers,” 

50.2% (95%CI 41.0–59.4) of adults aged ≥ 65 years agreed, followed by adults 45–

64 (38.8%, 95%CI 31.8–45.8), 30–44 (37.6%, 95%CI 30.8–44.5), and 18–29 years old 

(34.1%, 95%CI 25.7–42.5). Moreover, respondents aged ≥ 65 years were more likely than 

respondents 18–64 to agree that irradiation does not replace existing food safety measures 

(50.2% vs 37.3%, p=0.01).

Overall, 59.3% (95%CI 56.2–62.6) of the 1,009 respondents reported wanting to learn more 

about irradiation and 55.6% reported that learning more about the benefits of irradiated 

foods would likely influence consumer purchase of irradiated foods (Table 2). Furthermore, 

age was significantly associated with learning more as an influential factor on purchasing 

decisions (p=<0.01). When further exploring this significant relationship, this study found 

that learning more about the benefits of irradiated foods was more likely to influence the 

purchase decision of those aged ≥ 65 years compared to other age groups (67.0% vs. 52.3%, 

p=<0.01).

DISCUSSION

In this survey, more than half of respondents expressed wanting to learn more about food 

irradiation and indicated that learning more would likely influence their decision to purchase 

irradiated foods. Past research has shown that acceptance of food irradiation is more 

likely among consumers that are more educated about the process (6). Older respondents 

were most knowledgeable about irradiation, perhaps because of greater awareness of 

past irradiation efforts (1, 21). Furthermore, older adults are among the most vulnerable 

populations for severe foodborne illness and are at higher risk for complications from illness 

(4, 5). Therefore, increasing availability of irradiated foods could help efforts to lower risk 

of foodborne illness among older adults by leveraging their increased acceptance of and 

likelihood to purchase irradiated foods.

Research has shown that consumers’ knowledge of irradiation is correlated with their 

willingness to buy irradiated foods (2). For food irradiation to be more widely adopted, 

it is important for consumers to feel assured that it is safe (20). Past challenges include 

consumer misconceptions. Two misconceptions included in the survey were “irradiation 

makes food radioactive” and “irradiated foods are bad for my health in the long term.” 

These misconceptions may stem from consumer lack of trust in irradiation technology due 

to misunderstanding of perceived risks and benefits (2) and lack of confidence in the food 

industry to address food safety (6). Straightforward and clear messaging on irradiation’s 

safety based on scientific research and facts is needed to increase consumer knowledge and 

acceptance of food irradiation (2). Learning more about the benefits of irradiated foods 

was one of the most significant influential factors on purchasing decisions. This factor was 

more likely to influence the purchase decision of those aged ≥ 65 years compared to other 

age groups. The Consumer Food Choice Model (12) identifies various influential factors on 

one’s food choices such as cost, convenience, and taste. Applying these concepts to factors 

that influence a person’s decision to purchase irradiated foods could be helpful in tailoring 
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prevention messages. Since more than half of total survey respondents reported wanting to 

learn more about irradiation, this study emphasizes the importance of increased knowledge 

and education about irradiation to help influence consumers to purchase irradiated foods.

Younger respondents were less knowledgeable about irradiation and less likely to disagree 

with common irradiation myths compared to older adults. This could be due to lack of 

current messaging on food irradiation. Food irradiation efforts peaked about 20–30 years 

ago; this may explain why younger adults have not been exposed to information about 

irradiation (21). Creating educational resources and using communication channels that 

reach younger audiences could help increase knowledge in this population (21). Studies 

have shown that younger adults tend to get food safety messages through social media 

like Facebook (17) and online platforms like Reddit (8) while older adults prefer printed 

materials (3, 14) such as booklets and brochures (3). Highlighting the benefits of irradiated 

foods through appropriate platforms can help younger adults be more informed and increase 

consumers’ acceptance (7). For prevention strategies to be effective, it is important to 

consider the population, their views, their preference for receiving information and their 

motivating factors when developing educational resources and messaging since it may 

influence consumers’ purchasing decisions of irradiated foods.

The findings in this report are subject to at least three limitations. First, responses were 

self-reported and could be subject to response bias. Second, survey data were weighted on 

5 demographic characteristics, but might not be representative of the U.S. population on 

other characteristics. Lastly, directionality could not be established in consumer influence to 

purchase irradiated foods. Although consumers may indicate some factors likely to influence 

their purchase of irradiated foods, it is not known whether it would influence them to 

purchase or not purchase irradiated foods. Mis- or dis-information about irradiated foods 

could result in consumers avoiding purchasing irradiated foods.

These findings can guide retailers and agencies to reconsider messaging around food 

irradiation as a food safety tool to help consumers make informed decisions and to prevent 

foodborne illness.

ACKNOWLEDGMENTS

Survey respondents; Fred Fridinger, Office of the Associate Director for Communication, CDC; Deanne Weber, 
Porter Novelli Public Services

REFERENCES

1. Ablan M, Low MSF, Marshall KE, Devchand R, Koehler L, Hume H, and Robyn M. 2023. Focus 
groups exploring U.S. adults’ knowledge, attitudes, and practices related to irradiation as a food 
safety intervention, 2021. Food Prot. Trends 43(6):448–456. doi 10.4315/FPT-23-013 [PubMed: 
39081576] 

2. Castell-Perez ME, and Moreira RG. 2021. Irradiation and consumers acceptance. Innov. Food Sci. 
Emerg. Technol 122–135. 10.1016/b978-0-12-815781-7.00015-9.

3. Cates SC, Kosa KM, Karns S, Godwin SL, Speller-Henderson L, Harrison R, and Draughon A. 
2009. J Nutr Gerontol Geriatr 28(2):112–126. 10.1080/01639360902949986

Crawford et al. Page 5

Food Prot Trends. Author manuscript; available in PMC 2024 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4. Centers for Disease Control and Prevention. 2023. Factors that increase your risk for 
food poisoning. Available at https://www.cdc.gov/foodsafety/people-at-risk-food-poisoning.html. 
Accessed 1 December 2023.

5. Centers for Disease Control and Prevention, National Center for Emerging and Zoonotic Infectious 
Diseases. 2023. Foodborne germs and illnesses. Available at https://www.cdc.gov/foodsafety/
foodborne-
germs.html#:~:text=CDC%20estimates%20that%20each%20year,are%20hospitalized%2C%20and
%203%2C000%20die. Accessed 9 August 2023.

6. D’Souza C, Apaolaza V, Hartmann P, Brouwer AR, and Nguyen N. 2021. Consumer acceptance of 
irradiated food and information disclosure – A retail imperative: J Retailing Cons Serv 63:102699. 
https://www.sciencedirect.com/science/article/abs/pii/S0969698921002654?via%3Dihub

7. Derr DD, Engeljohn DL, and Griffin RL. 1995. Progress of food irradiation in the United States. 
Radiat. Phys. Chem 46(4):681–688. 10.1016/0969-806X(95)00242-P.

8. Espedido M and Young I. 2021. I read it on Reddit: Safety information-seeking preferences and 
practices of young adults online. Food Prot. Trends 41(2):204–215. 10.4315/1541-9576-41.2.204

9. Feng Y, Ramos T, Shankar S, and Bruhn C. 2019. Meat irradiation 
technology usage: Challenges and recommendations from expert interviews. Food Prot. 
Trends 39(1):84–93. https://www.foodprotection.org/members/fpt-archive-articles/2019-01-meat-
irradiation-technology-usage-challenges-and-recommendations-from-expert-interviews/

10. Hoefer D, Malone S, Frenzen P, Marcus R, Scallan E, and Zansky S. 2006. Knowledge, attitude, 
and practice of the use of irradiated meat among respondents to the FoodNet population survey 
in Connecticut and New York. J. Food Prot 69(10):2441–2446. 10.4315/0362-028X-69.10.2441 
[PubMed: 17066925] 

11. International Food Information Council. 2023 2023 Food and Health Survey. Available at https://
foodinsight.org/2023-food-health-survey. Accessed 9 December 2023.

12. Kittler PG and Sucher KP. 2004. Accent on taste: An applied approach to multicultural 
competency. Diabetes Spectr 17(4):200–204. 10.2337/diaspect.17.4.200

13. Knight A, Warland R. 2004. The relationship between sociodemographics and concern about food 
safety issues. J Consum Aff 38(1):107–120. http://www.jstor.org/stable/23860003

14. Kosa KM, Cates SC, Godwin SL, Ball M, and Harrison RE. 2011. Effectiveness of educational 
interventions to improve food safety practices among older adults. J Nutr Gerontol Geriatr 
30(4):369–383. 10.1080/21551197.2011.623943 [PubMed: 22098179] 

15. Kume T, and Todoriki S. 2013. Food irradiation in Asia, the European Union, and the United 
States: A Status Update. Radioisotopes 62:291–299. 10.3769/radioisotopes.62.291.

16. Lin P, Tsai H, and Ho T. 2020. Food safety gaps between consumers’ expectations and 
perceptions: Development and verification of a gap-assessment tool. Int J Environ Res Public 
Health 17(17):6328. 10.3390/ijerph17176328 [PubMed: 32878088] 

17. Mayer AB and Harrison JA. 2012. Safe eats: An evaluation of the use of social media for food 
safety education. J. Food Prot 75(8):1453–1463. 10.4315/0362-028X.11-551 [PubMed: 22856569] 

18. Nguyen VD, Bennett SD, Mungai E, Gieraltowski L, Hise K, and Gould LH. 2015. Increase 
in multistate foodborne disease outbreaks—United States, 1973–2010. Foodborne Pathog. Dis 
12(11):867–872. 10.1089/fpd.2014.1908 [PubMed: 26284611] 

19. Shahbaz HM, Akram K, Ahn JJ, and Kwon JH. 2016. Worldwide status of fresh fruits 
irradiation and concerns about quality, safety, and consumer acceptance. Crit Rev Food Sci Nutr 
56(11):1790–1807. 10.1080/10408398.2013.787384 [PubMed: 25830470] 

20. Spaulding AD, Wiegand BR, and O’Rourke PD. 2006. Consumer knowledge and perceptions 
of food irradiation: Ground beef study. J. Food Distrib. Res 37(1):161–167. https://
ageconsearch.umn.edu/record/8539

21. Spiller J 2004. Radiant cuisine: The commercial fate of food irradiation in the United States. 
Technol. Cult 45(4):740–763. 10.1353/tech.2004.0206 [PubMed: 15648119] 

22. Tauxe RV 2001. Food safety and irradiation: Protecting the public from foodborne infections. 
Emerg Infect Dis 7(7):516–521. 10.3201/eid0707.017706 [PubMed: 11485644] 

Crawford et al. Page 6

Food Prot Trends. Author manuscript; available in PMC 2024 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/foodsafety/people-at-risk-food-poisoning.html
https://www.cdc.gov/foodsafety/foodborne-germs.html#:~:text=CDC%20estimates%20that%20each%20year,are%20hospitalized%2C%20and%203%2C000%20die
https://www.cdc.gov/foodsafety/foodborne-germs.html#:~:text=CDC%20estimates%20that%20each%20year,are%20hospitalized%2C%20and%203%2C000%20die
https://www.cdc.gov/foodsafety/foodborne-germs.html#:~:text=CDC%20estimates%20that%20each%20year,are%20hospitalized%2C%20and%203%2C000%20die
https://www.cdc.gov/foodsafety/foodborne-germs.html#:~:text=CDC%20estimates%20that%20each%20year,are%20hospitalized%2C%20and%203%2C000%20die
https://www.sciencedirect.com/science/article/abs/pii/S0969698921002654?via%3Dihub
https://www.foodprotection.org/members/fpt-archive-articles/2019-01-meat-irradiation-technology-usage-challenges-and-recommendations-from-expert-interviews/
https://www.foodprotection.org/members/fpt-archive-articles/2019-01-meat-irradiation-technology-usage-challenges-and-recommendations-from-expert-interviews/
https://foodinsight.org/2023-food-health-survey
https://foodinsight.org/2023-food-health-survey
http://www.jstor.org/stable/23860003
https://ageconsearch.umn.edu/record/8539
https://ageconsearch.umn.edu/record/8539


23. U.S. Food and Drug Administration. 2002. Food irradiation: what you need to know. 
Available at https://www.fda.gov/food/buy-store-serve-safe-food/food-irradiation-what-you-need-
know. Accessed 2 December 2023.

Crawford et al. Page 7

Food Prot Trends. Author manuscript; available in PMC 2024 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.fda.gov/food/buy-store-serve-safe-food/food-irradiation-what-you-need-know
https://www.fda.gov/food/buy-store-serve-safe-food/food-irradiation-what-you-need-know


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Crawford et al. Page 8

Table 1.

Level of agreement with food irradiation myths or facts among survey respondents who were familiar with 

irradiation, by age – Porter Novelli, United States, August 2022 (n=667)

Age Group, (Years), weighted % (95% CI)

Total 18–29 30–44 45–64 65+ p-value*

Respondents familiar with 
irradiation

n=667 18.7 (15.7–21.7) 25.1 (21.9–28.3) 33.4 (29.5–37.3) 22.8 (19.2–26.4) –

Irradiation makes foods radioactive (MYTH)

Disagree 34.1 23.0 (15.7–30.4) 20.3 (14.7–26.0) 35.9 (29.1–42.7) 55.6 (46.4–64.9) <0.01

Irradiated foods are bad for my health in the long term (MYTH)

Disagree 19.8 14.4 (8.5–20.3) 16.5 (11.0–22.1) 19.6 (14.0–25.1) 28.4 (20.3–36.4) 0.02

Irradiated foods are safe to eat (FACT)

Agree 33.6 26.7 (19.0–34.3) 34.6 (27.9–41.4) 33.2 (26.3–40.0) 38.7 (29.9–47.4) 0.24

Irradiated foods are just as nutritious as non-irradiated foods (FACT)

Agree 29.7 23.8 (16.4–31.3) 32.8 (26.1–60.4) 30.0 (23.4–36.6) 30.6 (22.4–38.8) 0.44

Irradiation does not replace existing food safety measures used by food manufacturers (FACT)

Agree 40.2 34.1 (25.7–42.5) 37.6 (30.8–44.5) 38.8 (31.8–45.8) 50.2 (41.0–59.4) 0.04

Irradiation makes food safer (FACT)

Agree 33.2 28.5 (20.7–36.4) 32.0 (25.3–38.7) 32.0 (25.3–38.7) 40.2 (31.3–49.1) 0.22

*
p-value for weighted Rao-Scott chi-square test; all p-values <0.05 indicate significant differences

Food Prot Trends. Author manuscript; available in PMC 2024 June 07.
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Table 2.

Likelihood of factor to influence purchase of irradiated foods, by age – Porter Novelli, United States, August 

2022 (N=1,009)

Age Group, (Years) weighted % (95% CI)

Total 18–29 30–44 45–64 65+ p-value*

All survey respondents N=1,009 19.7 (17.2–22.1) 26.0 (23.3–28.7) 32.2 (29.1–35.3) 22.2 (19.2–25.1) –

Learning more about the benefits of irradiated foods

Likely 55.6 43.3 (36.5–50.1) 56.6 (50.9–62.3) 54.4 (48.4–60.4) 67.0 (59.7–74.3) <0.01

Seeing irradiated foods sold in the store where I shop

Likely 34.3 31.5 (25.1–37.9) 38.1 (32.6–43.6) 34.7 (29.0–40.3) 31.8 (24.4–39.2) 0.45

Knowing that my family and friends purchase irradiated foods

Likely 28.5 29.8 (23.5–36.1) 31.6 (26.4–36.8) 29.3 (23.8–34.7) 22.7 (16.3–29.0) 0.19

Seeing others purchasing irradiated foods in the store

Likely 24.7 27.7 (21.5–33.8) 31.3 (26.1–36.5) 22.6 (17.6–27.5) 17.5 (11.6–23.5) <0.01

The cost of irradiated foods compared to non-irradiated foods

Likely 40.5 37.6 (31.0–44.2) 42.4 (36.7–48.0) 37.7 (31.9–43.5) 45.0 (37.1–52.8) 0.32

A label that says if food has been irradiated or not

Likely 44.1 40.3 (33.6–47.0) 38.4 (32.9–43.9) 43.5 (37.5–49.4) 54.9 (47.1–62.8) <0.01

Knowing where to buy irradiated foods

Likely 33.0 30.3 (24.0–36.6) 35.2 (29.8–40.6) 32.3 (26.6–37.8) 34.1 (26.7–41.6) 0.73

Whether I need to cook the food before eating it

Likely 41.1 39.8 (33.1–46.6) 41.1 (35.5–46.6) 39.3 (33.4–45.2) 44.9 (37.0–52.8) 0.65

*
p-value for weighted Rao-Scott chi-square test; all p-values <0.05 indicate significant differences
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