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Abstract 

Aims 

In 2015, the International Agency for Research on Cancer classified red meat (RM) and 

processed meat (PM) intakes as “probably carcinogenic” and “carcinogenic” to humans, 

respectively. The aim of the study was to evaluate eating behaviours and knowledge on 

the potential risks of RM-PM consumption among gym users. 

Methods 

In 2018, a cross-sectional survey was conducted in 20 gyms in Turin using a 48-items 

questionnaire assessing socio-demographic, sports, dietary information and knowledge 

about RM-PM (sample size=298). Multivariable logistic and linear regressions were 

performed. The significance level was p≤0.05.  

Results 

Around 75% of the sample consumed RM and PM at least once a week, with an average 

of 240.55g±435.99 and 106.50g±157.88 weekly, respectively. Only 7.69% exceeded 

700g of raw RM weekly. 

Females, those with higher education, those who practise sport outside gyms and those 

who declared to practise sport to stay healthy declared to consume less RM. Those who 

practise sport at a competitive level, those who are on a diet for athletic needs, those 

with higher BMI, and those who consume more eggs and alcohol had a higher RM 
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intake. The association with PM consumption was negative for females and positive for 

those living without a partner. 

The likelihood of answering incorrectly to one of the knowledge outcomes was lower 

for those who had healthcare-related background and declared to practise sport to stay 

healthy, while it was higher for participants who stated to have sport-related 

background, to be on a diet to lose weight, to read rarely/never the RM-PM nutrition 

labels and to consume <400g of fruit and vegetables daily. 

Conclusions  

Given the relatively low knowledge of the potential risks of RM-PM consumption, it 

would be advisable to implement campaigns, specifically focused on male athletes and 

people with lower socio-economic status, in order to raise awareness about this topic.  
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Introduction  

Diet is one of the most important environmental causes of cancer. (1). Specifically, 

colorectal cancer (CRC) is one of the tumours whose incidence is more correlated to 

diet and lifestyle in general (2). It has been estimated that it could be possible to prevent 

about 50% of CRC cases through diet, weight loss and exercise (3). 

In 2015, the International Agency for Research on Cancer (IARC) classified  red meat 

(RM) as “probably carcinogenic to humans” (Group 2A) and processed meat (PM) as 

“carcinogenic to humans” (Group 1) (4). RM refers to all mammalian muscle meat, 

including, beef, veal, pork, lamb, mutton, horse, and goat; while PM refers to meat that 

has been transformed through salting, curing, fermentation, smoking, or other processes 

to enhance flavour or improve preservation (4). The association between RM, PM and 

cancer, was observed mainly for CRC, but was also seen for pancreatic cancer and 

prostate cancer (4,6). According to these evidences, the European Code Against Cancer 

exhorts to avoid PM and to limit RM consumption (5).  

Moreover, in 2018, the World Cancer Research Fund/American Institute for Cancer 

Research (WCRF/AICR) gave new recommendations (1). About RM, it was 

recommended to consume no more than about three portions per week, roughly 

equivalent to 700g of raw meat per week, while the recommendation about PM was to 

consume very little, if any of it (1). 
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The pathogenesis of PM and RM-related cancers seems to involve nitrites and N-nitroso 

compounds (NOCs), heme iron (HI), heterocyclic amines (HCAs) and polyciclic 

aromatic hydrocarbons (PAHs) (1). Exogenous NOCs are usually added to PM in the 

preservation process. Besides, endogenous NOCs are promoted by HI in the intestine 

and by the reaction with products of amino acids in the stomach (7,8). HI stimulates the 

production of carcinogens, gut inflammation and damages DNA (9). Some authors 

estimated the HI amount in meat being 40% of total iron (10). Others differentiated 

concentration percentage of HI between different types of meat (11). HCAs and PAHs 

are produced by cooking meats at high temperatures, or with the food in direct contact 

with a flame or a hot surface, as in barbecuing or broiling. These chemicals have been 

linked to carcinogenesis in experimental studies (1,12,13).   

Despite the above-mentioned risk, RM is one of the most important protein sources, 

with high biological value that can satisfy metabolic muscular necessities of sport 

practitioners (14), with a consequent higher risk of excessive RM consumption.  

Several studies tried to evaluate the need to increase protein intake in sport practitioners 

(15,16). Athlete’s needs are influenced by the type and the intensity of activity. A 

protein intake of 1,6 g/kg/day is estimated to be sufficient to cover the needs even of 

athletes who practise sports that require great muscle mass and strength (17). However, 

surveys on athletes practising sports of strength (e.g. weightlifting) and bodybuilders 

indicate that it is common to consume about 2-3,5g/kg/day of proteins (18). The only 
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Italian study assessing eating habits of gym users, focused on supplement use and 

performed in 2011 (19) - before IARC classification (6) - highlighted that people who 

used protein supplements also consumed more protein-rich food, especially meat (19). 

Therefore, since the above-mentioned studies (18, 19) seem to suggest a greater meat 

consumption among gym users, this specific population subgroup appears to be at high 

risk of exceeding the recommended portions. 

Beyond sports, other factors could potentially influence RM and PM consumption, such 

as socio-demographic variables, dietary habits and awareness about the potential risk of 

RM and PM consumption (20–25). 

Existing literature highlighted that social inequalities are important determinants of 

health (20). The prevalence of certain biological variables and lifestyles have been 

associated with socio-economic status (SES). Among these factors, diet is one of the 

determinants less studied in relation to SES, particularly in Italy (21,22). Different 

proxies, such as education, can measure SES. For instance, in Italy, the EPIC study 

showed that people with a higher educational level were more likely to consume 

healthier food (e.g. fruit or vegetables), while people with a lower level of education are 

more prone to consume less healthy food (e.g. PM). Moreover, the consumption of this 

last type of food was higher in males (21). Other researches obtained similar results: 

males and low SES have been associated to a higher consumption of RM and PM 

(23,24). 
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Given these findings, it seems important to determine sport attendants’ RM and PM 

consumption, and the socio-demographic factors that could potentially influence it. In 

addition, it would be interesting to find out if they are aware about dangerousness of 

these meats, and if the knowledge about RM and PM can be associated with RM and 

PM intake. Currently, there are no studies about awareness on the potential risk of RM 

and PM consumption conducted after the new IARC classification (6). A study 

conducted in 2014 in Italy, Belgium, Holland and Germany, investigating PM 

knowledge, demonstrated that about half of participants had never heard about NOCs 

added to PM (25). 

In this scenario, the present study aimed to examine eating habits and awareness about 

RM and PM among gym users, to analyse if sports, socio-demographic and dietary 

factors could influence RM and PM intake, and to evaluate if a lower knowledge about 

the potential risk of consuming RM and PM is associated with an increased 

consumption of these type of meat. 

Methods 

The sample 

Between December 2017 and March 2018, a cross-sectional survey was carried out 

amongst a convenience sample of sport practitioners attending 20 gyms in Turin (Italy).  
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Participation was voluntary, anonymous and without compensation. The researchers 

ensured the participants’ anonymity and the observance of ethical principles: prior to the 

survey administration, the aims of the study were explained and the participants were 

asked to sign an informed consent form. This study was conducted according to the 

guidelines laid down in the Declaration of Helsinki and all procedures involving human 

subjects/patients were approved by the Internal Review Board of the Department of 

Public Health Sciences of the University of Turin, Italy. 

The questionnaire 

A 48-point self-administered questionnaire was developed after a literature review of 

comparable studies (25–33) and tested in a pilot study on a sample of ten gym users.  

The first part of the questionnaire investigated socio-demographic characteristics of the 

participants, such as age, gender, place and year of birth, level of education, 

employment, marital status and CRC family history (eleven items). The second part was 

addressed to evaluate type, duration and motivation of practised sport (five items). In 

the third part, information about diet and supplement intake was assessed (eight items), 

while in the fourth section data about eating habits (e.g. weekly food frequency and 

portions size), with a detailed part on RM and PM consumption, was collected (twelve 

items).The last part focused on knowledge and awareness about the potential dangers of 

RM and PM (twelve items).   

Statistical analysis  
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The results were analysed using the STATAMP11 statistical software (Stata Corp., 

College Station, TX, 2011). 

Descriptive analyses were conducted, and results were expressed in frequencies and 

percentages for categorical variables and mean with standard deviation (SD) for 

continuous variables.  

Outcomes construction 

Three outcomes about RM and PM consumption were considered:  

• Grams consumed per week of fresh RM. (Consumption Outcome 1, CO1) 

• Grams consumed per week of PM. (Consumption Outcome 2, CO2) 

• Consumption of raw RM ≥700g per week, considering recommendations by 

WCRF/AICR (1). (Consumption Outcome 3, CO3) 

To create these outcomes, it was asked how many times per week participants ate fresh 

RM or PM. In addition, in order to calculate the grams, images from an atlas (34) were 

utilized: for each kind of meat there was an item containing three pictures of dishes 

corresponding to three different weights. It was asked to indicate which dish image 

corresponded to the usual portion consumed. 

Three outcomes on knowledge were evaluated: 

• Do you think that an excessive consumption of sodium and potassium nitrite/nitrate 

can be correlated to cancer development? (Knowledge Outcome 1, KO1) 
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• Do you think that barbecuing/broiling/griddling meat can be dangerous for your 

health? (Knowledge Outcome 2, KO2) 

• Do you think that overcooked meat can be dangerous for your health? (Knowledge 

Outcome 3, KO3) 

The KO1 was considered right if participants answered “I know” to the question “Do 

you know what sodium and potassium nitrite/nitrate are?”, then “Yes” to the question 

“Do you think that sodium and potassium nitrite/nitrate can be dangerous for health?” 

and, finally, “Cancer” to “Which of these diseases do you think can be correlated to an 

excessive consumption of sodium and potassium nitrite/nitrate?”. As 11.4% of the 

sample did not answer to at least one of these three questions, KO1 was missing for 34 

participants.  

The KO2 was considered right if participants answered “Yes” to the question “Do you 

think that some cooking methods can cause the production of compounds potentially 

dangerous for health?” and then “Barbecuing/broiling/griddling” to the question “Which 

of these cooking methods can expose more to this potential danger?”. KO2 was missing 

for 7.05% (n=21) respondents. 

The KO3 was considered right if participants answered “Yes” to the question “Do you 

think that the level of cooking meat can influence the exposure by potentially dangerous 

compounds?” and then “Overcooked meat” to the question “Which of these level of 
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cooking meat can expose more to these compounds?”. It was not possible to calculate 

KO3 for 26 participants (8.72%) that did not answer to one of these two questions. 

Independent variables construction 

Certain independent variables were created by combining more items of the 

questionnaire, e.g. the variable “background” was defined by putting together 

information about education and work.  

Moreover, a “score on knowledge about RM and PM consumption” (SKRPC) from 0 to 

5 points was created, based on a true/false test according to WCRF/AICR 

recommendations (1). One point was assigned for each right answer, that were: “true” 

for “RM consumption should not exceed 300-500g per week”; “false” for “consumption 

should be limited only for RM”; “false” for “consumption should be limited only for 

PM”; “false” for “consumption of RM and PM should be limited only for specific 

diseases”; “false” for “there is no recommendation about RM and PM consumption”.   

Univariate and multivariable models 

For each outcome, univariate and multivariable logistic or linear regression models were 

performed to assess the potential role of socio-demographic, dietary, sports and 

knowledge variables on the outcomes considered. The covariates to be included into the 

multivariable models were selected using a stepwise forward selection process, with a 

univariate p-value < 0.25 as the main criterion (35), and with age, gender and BMI as 
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potential confounders. Certain variables were deleted from the model to avoid 

collinearity, such as “attending a university course” (collinear with “education higher 

than high school diploma”), “hours per week of weightlifting” (collinear with “hours 

per week at the gym”), “practicing sport to participate in competitions” (collinear with 

“practicing sport at competitive level”). Variables with a number of missing 

observations higher than 10% of participants were excluded.  

Results were expressed as Odds Ratios (OR) or coefficients (Coef.) with 95% 

Confidence Interval (CI). A two-tailed p-value < 0.05 was considered significant for all 

the analyses. 

Results 

Descriptive analysis 

A total of 671 gym users were asked to participate, and the response rate was 44.7%. 

Among 300 collected questionnaires, 298 were filled appropriately and used for the 

analyses. The overwhelming majority of the participants (99.3%) were Italian. Females 

were 54.05%. The mean age was 37.7 ±14.5 and the mean BMI was 22.9 ±3.3. The 

study population spent an average of 5.5 ±3 hours per week at the gym. About half of 

the sample declared to be on a diet (56.5%), with the main aim to stay healthy (41.4% 

of those who declared to be on a diet). (Table 1)    
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The majority consumed RM at least once a week (74.8%) with an average consumption 

of raw RM per week of 240.6g ±436. Similarly, 76.0% consumed PM at least once a 

week, with an average consumption per week of 106.5g ±157.9. Only 7.7% exceeded 

700g of weekly raw RM. (Table 2)  

The majority of the participants declared to consume more frequently veal as fresh RM 

(73.5%) and almost half of them declared to consume more frequently air-cured beef as 

PM (49.6%) (it was possible to indicate more options). 

The majority gave a wrong answer to KO1 (66.3%). Almost half (48.9%) affirmed to 

know what sodium and potassium nitrite/nitrate are, and 55.7% thought that these 

compounds could negatively influence health. The diseases most chosen as correlated to 

sodium and potassium nitrite/nitrate were cancer (60.3%) and hypertension (25.8%) (it 

was possible to indicate more options). 

Around 60% answered correctly to KO2. The majority thought that some cooking 

methods could cause the production of potentially dangerous compounds (84.1%). The 

cooking methods more involved in this potential danger were 

barbecuing/broiling/griddling for the 70.9% of the participants and frying for the 34.2%. 

(it was possible to indicate more options).  

Less than half of the sample (34.9%) answered correctly to KO3. About 70% thought 

that the degree of cooking meat could influence the exposure to potentially dangerous 

compounds. The degrees most frequently chosen as more involved in the creation of 
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potentially dangerous compounds were overcooked meat (50%) and rare meat (35.8%). 

(Table 3) 

Multivariable analyses 

Being female, having an education higher than high school diploma, practising sports 

outside gyms and practising sport with the aim to stay healthy, were negatively 

associated with RM consumption.  

Instead, practising sport with the aim of making competitions and being on a diet for 

athletic needs were positively associated with RM intake. The higher were BMI, eggs 

proteins (g/day) and alcohol (g/day) the more were the grams of fresh RM consumed 

weekly. There was a negative association between PM consumption and females, and a 

positive association between PM consumption and living without a partner. Concerning 

the cut-off of 700g per week, the likelihood of exceeding was significantly lower for 

females and for those with education higher than high school diploma. The higher were 

eggs proteins and alcohol intakes (g/day), the more were participants prone to consume 

above 700g. (Table 4) 

The participants with a healthcare-related background had a lower probability of 

answering incorrectly to KO1, if compared to those whose background was neither in 

sport nor in healthcare field. Similarly, people who practise sport to stay healthy were 

less likely to getting wrong with KO1. The likelihood of answering incorrectly to KO2 
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was higher for those with a sport-related background and those on diet to lose weight. 

Additionally, the participants who affirmed to read rarely/never the nutrition facts label 

before buying RM and PM were more likely to answer incorrectly to KO2, if compared 

to those who read always it.  WCRF/AICR recommendations suggest eating at least 

400g of fruits and vegetables daily (1). People who consume <400g were more likely to 

be incorrect regarding KO3. Instead, the higher was BMI, the less participants were 

prone to answer incorrectly to KO3. (Table 5) 

Discussion 

This study aimed to assess eating habits and knowledge about RM and PM in gym 

users, considering current recommendations, to evaluate whether a lower awareness 

about RM and PM corresponded to an increased consumption, and to analyse if sports, 

socio-demographic and dietary factors could influence RM and PM intake. 

The main findings showed that some factors were negatively associated with RM 

consumption, such as being female, having an education higher than high school 

diploma and practising sports outside gyms. Instead, other factors, e.g. practising sport 

with the aim of making competitions and being on a diet for athletic needs, were 

positively associated. There was a negative association between PM consumption and 

females, and a positive association between PM consumption and living without a 

partner. However, no association between a low knowledge about the potential risks of 
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RM and PM consumption and the consumption of these types of meat was found. The 

likelihood of answering incorrectly to one of knowledge outcomes was lower for those 

who had a healthcare-related background and those who practise sport to stay healthy, 

while it was higher, for instance, for participants who stated to read rarely/never the RM 

and PM nutrition labels and to consume <400g of fruit and vegetables daily.  

About RM consumption, less than 8% exceeded the cut-off recommended by the World 

Cancer Research Found International (1). This could be due to the fact that RM is not 

excessively consumed in the Mediterranean diet (27,36), more than to the fact that gym 

user are aware of WCRF/AICR’s recommendations. Indeed, only about 23% of our 

sample gave all the right answers to the SKRPC outcome, while almost 13% scored 0 

points. 

About PM consumption (1), the majority of the participants consumed an average of 

more than 100g weekly, which represents more than the two portions recommended by 

reference levels (17). Besides, almost half of the gym users interviewed consumed more 

frequently air-cured beef, which, beyond NOCs contents, has an additional risk because 

of its high HI contents (1,9,11). These findings showed that changing eating habits 

might be difficult even if there is evidence of the dangers, probably because of 

insufficient knowledge, as shown by SKRPC results.  

A protein intake of 1,6g/kg/day is sufficient even for sports that require great muscle 

mass (17). Our sample consumed an average of 1.06g/kg/day, probably because gym 
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users practise different activities. It would be useful to analyse in more detail the 

relationship between protein consumption and the specific activity practised. 

Regarding knowledge outcomes, less than half of participants knew what NOCs are. 

These results are very similar to those of an European study (25) performed before 

IARC statement, meaning that there is still a lot to work in order to spread the message 

that RM and PM represent a potential danger. 

While 60% answered correctly to KO2, more than 50% reported that they 

barbecue/broil/griddle meat most of the times/always. This is alarming given that HCAs 

and PAHs are produced through these cooking methods (1,12,13).  

The presence of HCAs and PAHs is influenced also by the degree of cooking (13); 

however, less than half answered correctly to KO3. Anyway, less than 4% of the sample 

reported consumption of overcooked meat. Interestingly, almost 36% thought that rare 

meat was the most dangerous degree of cooking.  

The results of our study showed also that certain socio-demographic, dietary and sport-

related variables were significantly associated with RM and PM consumption.  

As expected, (21,23,24) females had a negative correlation with all the consumption 

outcomes. This is in line with other studies conducted on the same topic (21,23,24). We 

also found an inverse correlation between meat intake and education, usually used as 

SES proxy. Indeed, many investigations found an association between lower education 

and higher RM and PM intake, together with other less healthy food (21,23,24,37). Our 
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findings confirmed this relationship only between low education and RM consumption 

(21).  

Interestingly, living without a partner was positively associated with PM consumption, 

showing that marital status could influence diet, as already demonstrated in other 

studies (38,39). It could be reasonable to suppose that PM is chosen because it is easy to 

prepare, but it would be interesting to investigate in more detail.  

Overall, these results confirmed the already known tight relationship between diet and 

socio-demographic factors (20–24). 

Since RM is one of the most important protein sources that can satisfy metabolic 

muscular necessities (14), positive associations found between RM consumption and 

those who practise sport at a competitive level or are on a diet for athletic needs were 

predictable.  

The negative association between RM intake and the practise of sports outside the gym 

could be explained by the fact that gym users tend to practise sports of strength (e.g. 

weightlifting), which differ from sports outside this context.  

Surprisingly, the number of hours at the gym was negatively associated with RM grams 

consumed. However, we have no data about the type of sport practised by gym users at 

the gym. We believe that this could influence the consumption of RM, it would be 

interesting to evaluate which activities were practised to better understand this 

association.  



19	
	

Concerning awareness, participants with healthcare-related background had a lower 

probability of answering incorrectly to KO1, but not to KO2 and KO3; this underlines a 

potential lack in the education about food and nutrition in healthcare related university 

courses. People who practise sport to stay healthy were more likely to answer correctly 

to KO1, probably because they were more prone to be updated about risky lifestyles.  

As expected, a lower awareness about food and nutrition could be linked to less 

knowledge about the potential risks of RM and PM consumption, as shown by the fact 

that participants who rarely/never read the nutrition facts label were more likely to 

answer incorrectly to KO2, and that those who consume <400g of fruits and vegetables 

were more likely to get wrong to with KO3. 

This study had some strengths and limitations that should be acknowledged. One of the 

main strengths is that it is one of the first Italian studies about consumption and 

awareness on the potential risks of RM and PM consumption, conducted after IARC 

statements (6) and one of the first Italian studies conducted among gym users. 

Moreover, the gyms involved had different localization, prices and available disciplines, 

so it was possible to reach people with potential different backgrounds. 

The main limitation is the cross-sectional structure, which prevents identification of 

causal associations. Additionally, the opportunistic and voluntary nature of the sample 

may influence the generalisability of findings, as well as the response rate just below 

50%. It was not possible to monitor the differences between people who decided to 



20	
	

participate and people who refused, causing a potential loss of important information 

from persons who did not participate. Also, a lack of information could be due to 

missing values, although the variables used in our models did not exceed 10% of 

missing observations.  Furthermore, the results of this study cannot be representative of 

the general Italian population, however such findings could help to explore the 

characteristics of gym users subgroup. Another limitation is that items on eating habits 

could influence participants when they answer to the knowledge items. Lastly, self-

administered surveys could lead to a recall bias, caused by differences in the accuracy 

or completeness of the recollections. 

Conclusions 

In conclusion, our results make it clear that there is the need to implement educational 

campaigns on RM and PM. Specific attention should be focused on male athletes that 

use nutrition as a way to improve performances, and on people with lower education. It 

would be advisable to start informational programs in gyms, and try to reach general 

population through other means, such as education in schools. Future efforts should be 

addressed to create interventions for raising awareness about these risky habits, also 

using gyms as a setting to spread healthy lifestyles.  
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Tab. 1	
Descriptive analysis: socio-demographic, sports and dietary 
information 	

N (%)	 Mean (SD)	

Female	 160 (54.05)	  

Age (n=297)	  37.74 (14.54)      	
BMI (n=297)	  22.90 (3.28)      	
Italian nationality	 296 (99.33)       	  

Education higher than high school diploma	 281 (94.61)       	  

Having an income	 221 (75.42) 	  

Living with a partner	 118 (40.97)	  

CRC family history	 16 (5.61)        	  

Background	
 

Sports field	 58 (19.46)        	  

Healthcare field	 22 (7.38)        	  

Neither in sport field nor in 
healthcare field	

218 (73.15)       	  

Weightlifting	 188 (64.16)      	  

Practising sports outside the gym	 119 (41.61)       	  

Hours per week of sports at the gym (n=251)	  5.46 (2.99)          	
Sport duration (months) (n=293)	  92.78 (112.28)         	
Being on a diet	 165 (56.51)   	  

Being on vegan or vegetarian diet	 22 (7.56)	  

Thinking that supplementary proteins are needed in the diet	 88 (30.03)       	  

Not taking supplements	 156 (60.70)      	  

Consumption of fruit and vegetables<400g daily	 139 (48.43) 	  

Proteins consumed g/kg/die (n=160)	  1.06 (0.43)      	
Alcohol consumed g/die (n=295)	  4.81 (6.46)         	
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Tab. 2 
Descriptive analysis: red and processed meat consumption  

N (%) Mean (SD) 

Consumption of fresh red meat at least once a week 219 (74.75)          

Consumption of fresh red meat, times per week (n=274)  2.19 (3.10)           

Consumption of fresh red meat, grams per week (n=273)      240.55 (435.99)          

Consumption of raw red meat ≥700g per week 21 (7.69)  

Frequency of 
barbecuing/broiling/griddling 
meat 

Always 53 (23.98)         

Most of the times 63 (28.51)         

Half of the times 51 (23.08)         

Rarely/never 54 (24.43)       

Degree of cooking most used  Rare 
 

24 (14.46)         

Undercooked 25 (15.06)         

Medium 59 (35.54)         

Well cooked 52 (31.33)         

Overcooked 6 (3.61)        

Consumption of processed meat at least once a week 203 (76.03)  

Consumption of processed meat, times per week (n=267)  2.86 (3.39) 

Consumption of processed meat, grams per week (n=264)      106.50 (157.88)           

Consumption of red and processed meat, grams per week 
(n=253)     

 331.26 (464.32)          
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Tab. 3 
Descriptive analysis: awareness on red and processed meat risks  

N (%) 

Reading the nutrition 
label before buying red 
and processed meat 

Always 82 (30.60)        

Often 46 (17.16)        

Sometimes 69 (25.75)        

Rarely/ never 71 (26.49)       

Wrong answer to “Do you think that an excessive consumption of sodium and 
potassium nitrite/nitrate can be correlated to cancer development?” 

175 (66.29) 

Wrong answer to “Do you think that barbecuing/broiling/griddling meat can be 
dangerous for your health?” 
 

111 (40.07) 

Wrong answer to “Do you think that overcooked meat can be dangerous for your 
health?” 
 

177 (65.07)       

Score on knowledge 
about red and 
processed meat 
consumption 
(SKRPC) 

0 points 38 (12.75)        

1 points 30 (10.07)        

2 points 49 (16.44)        

3 points 50 (16.78)        

4 points 62 (20.81)        

5 points 69 (23.15)       
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Tab. 4	
Predictors of red and 
processed meat 
consumption, 
multivariable analyses	

Fresh red meat consumption (grams 
per week, CO1)	

Processed meat consumption 
(grams per week, CO2)	

Fresh red meat consumption ≥ 
700g per week (CO3)	

Multivariable linear regression	 Multivariable linear regression	 Multivariable logistic 
regression	

Coef.	
 
 

95% CI	 p	 Coef.	
 
 

95% CI	 p	 OR	 95% CI	 p	

Female	 -150.64	 -282.92; -18.37	 0.026    	 -75.80	 -131.18; -20.43	 0.008	 0.14 	 0.02; 0.92	 0.041     	
Age	 -1.01  	 -5.24; 3.21	 0.637    	 -0.38	 -2.39; 1.64	 0.712    	 0.96 	 0.90; 1.01	 0.119     	
BMI	 17.86 	 0.18; 35.55	 0.048     	 4.03	 -3.75; 11.80	 0.308    	 1.15 	 0.96; 1.37	 0.120     	
Education higher than 
high school diploma	

-127.01  	 -239.34; -14.67	 0.027     	    0.22	 0.05; 0.92	 0.038     	

Living without a 
partner	

   65.90   	 9.78; 122.02	 0.022      	   

CRC family history	    -9.27	 -109.07; 90.54	 0.855    	    

 
B

ac
kg

ro
un

d	

Neither in 
sport field 
nor in 
healthcare 
field	

   Rif	 -	 -	    

Healthcare 
field	

   -67.60 	 -148.57; 13.37	 0.101    	    

Sport field	    -14.17 	 -73.22; 44.88	 0.636    	    

Weightlifting	 -1.94	 -135.18; 131.31	 0.977	 -22.85   	 -75.98; 30.28	 0.397    	 0.92 	 0.15; 5.75	 0.929     	
Practising sports outside 
the gym	

-147.81 	 -262.86; -32.77	 0.012     	 -27.80 	 -76.24; 20.65	 0.259    	 0.27 	 0.07; 1.11	 0.069     	

Hours per week at the 
gym	

-21.64 	 -39.10; -4.19	 0.015    	 -0.21	 -7.47; 7.05	 0.955    	 0.84 	 0.69; 1.02	 0.077     	

Sport duration (months)	          

Practicing sport at 
competitive level	

279.61  	 101.24; 457.98	 0.002     	 -8.51  	 -80.24; 63.21	 0.815    	 2.86	 0.55; 14.78	 0.211     	

Practicing sport to stay 
healthy	

-230.23 	 -392.38; -68.07	 0.006	    0.72 	 0.14; 3.84	 0.702     	

Being on a diet for 
athletic needs	

203.13  	 12.20; 394.06	 0.037     	    1.23	 0.23; 6.47	 0.807     	

Thinking that 
supplementary proteins 
are needed in the diet	

31.44 	 -125.90; 188.79	 0.694    	 19.22  	 -45.93; 84.36	 0.561    	 0.46 	 0.08; 2.54	 0.373     	

Not taking supplements	 -47.23  	 -197.41; 102.95	 0.536    	 -15.73  	 -78.76; 47.30	 0.623     	 0.24 	 0.04; 1.46	 0.121     	
Eggs proteins g/die	 15.27 	 2.64; 27.91	 0.018     	 1.02	 -4.99; 7.03	 0.739    	 1.16	 1.04; 1.30	 0.010     	
Consumption of fruit 
and vegetables<400g 
daily	

   16.44	 -28.33; 61.20	 0.470     	    

Alcohol consumption 
g/die	

12.43   	 3.15; 21.72	 0.009     	 1.73   	 -2.15; 5.60	 0.381    	 1.13 	 1.03; 1.25	 0.011     	
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Tab. 5	
Predictors of knowledge about 
the potential risks of the 
consumption of red and 
processed meat, 
multivariable analyses  

Do you think that an excessive 
consumption of sodium and 
potassium nitrite/nitrate can be 
correlated to cancer 
development?  (KO1) 

Do you think that 
barbecuing/broiling/griddling meat 
can be dangerous for your health? 
(KO2) 

Do you think that overcooked meat 
can be dangerous for your health? 
(KO3) 

Multivariable logistic regression Multivariable logistic regression Multivariable logistic regression 

OR 95% CI p OR 95% CI p OR 95% CI p 

Female 1.20  0.54; 2.68 0.662      1.16   0.54; 2.49 0.707       0.67  0.36; 1.28 0.229      

Age 0.99     0.96; 1.02 0.586      0.99  0.96; 1.02 0.599      0.99   0.97; 1.01 0.431      

BMI 1.05  0.93; 1.18 0.471      0.92   0.82; 1.03 0.148      0.88  0.80; 0.98 0.019      

Education higher than high 
school diploma 

      0.59 0.32; 1.07 

 

0.081      

Having an income 1.58 0.64; 3.87 0.320             

Living without a partner  1.28 0.56; 2.90 0.556       1.08  0.49; 2.36 0.855         

 
B

ac
kg

ro
un

d 

Neither in 
sport field nor 
in healthcare 
field 

Rif - - Rif - - Rif - - 

Healthcare 
field 

0.18  0.05; 0.63 0.008      0.51 0.14; 1.85 0.305      0.36     0.12; 1.08 0.067      

Sport field 1.03  0.43; 2.50 0.941      2.13  1.01; 4.49 0.048      1.08  0.52; 2.27 0.831      

Weightlifting    1.45  0.68; 3.10 0.340         

Practising sport to stay 
healthy	

0.30  0.09; 0.97 0.043             

Being on a diet to lose weight    3.11  1.06; 9.11 0.039      2.45 0.90; 6.67 0.080      

Being on a diet to stay 
healthy	

0.55  0.27; 1.15 0.112      1.19  0.60; 2.38 0.619      0.69  0.38; 1.26 0.228      

Being on vegan or vegetarian 
diet 

0.43  0.06; 3.10 0.404            

Not taking supplements 1.47 0.67; 3.20 0.335      0.70  0.34; 1.44 0.336         

Fruit and vegetables g/die 0.99    0.99; 1.00 0.737            

Consumption of fruit and 
vegetables<400g daily 

   1.74 0.93; 3.24 

 

0.081      1.95  1.11; 3.45 0.021       

Alcohol g/die    0.97    0.92; 1.02 0.256      

Reading the 
nutrition 
label before 
buying red 
and 
processed 
meat 

Always Rif - - Rif - - Rif - - 

Often 2.39  0.81; 7.06 
 

0.113      2.29   0.89; 5.87 

 

0.085      1.95  0.83; 4.57 

 

0.125      

Sometimes 0.60  0.25; 1.45 0.259      1.73  0.72; 4.13 0.220      1.71  0.80; 3.68 0.167      

Rarely/ never 1.16  0.45; 3.04 0.755      2.43  1.00; 5.91 0.049      1.06   0.49; 2.27 0.890      


