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A B S T R A C T   

In Latin America and the Caribbean a considerable proportion of the population have excess body weight, do not 
meet the recommendations of physical activity and healthy diet, and have suboptimal rates of breastfeeding. 
Excess body weight is associated with at least 15 cancer sites, physical activity protects against three cancers, 
with some evidence suggesting a protective effect for eight more cancer sites, and sedentary behavior probably 
increases the risk of five cancer sites. Fiber and wholegrains protect against colorectal cancer, high intake of 
fruits and vegetables could reduce the risk of aerodigestive cancers; processed and red meat increase the risk of 
colorectal cancer; and very hot beverages are associated with esophageal cancer. Moreover, sugar-sweetened 
beverages and ultra-processed foods are a convincing cause for excess body weight, increasing cancer risk 
through this pathway, with some emerging evidence suggesting also direct pathways. Breastfeeding protects 
against breast cancer, and could protect against ovarian cancer. Taking this evidence into account, the Latin 
America and the Caribbean Code Against Cancer recommends the general public to maintain a healthy body 
weight, be physically active and limit sedentary behavior, eat a healthy diet (eat plenty of vegetables, fruits, 
wholegrains and legumes; avoid sugar-sweetened beverages and processed meat; and limit ultra-processed foods, 
red meat and very hot beverages), and breastfeed. Moreover, the Latin America and the Caribbean Code Against 
Cancer also includes a set of public policy recommendations for cancer prevention to inform policy makers and 
civil society about the need of policies to shape healthy environments and create opportunities to facilitate the 
adoption of the recommendations directed to the public.   
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1. Introduction 

In 2014, the 4th edition of the European Code Against Cancer 
(hereafter, European Code) was published, providing 12 recommenda
tions based on solid scientific evidence to the European Union 

population for cancer risk reduction and mortality through screening 
programs [1,2]. The recommendations intended to be suitable for the 
general public and referred to actions that individuals could take. 

Under the overall umbrella of the World Code Against Cancer 
Framework [1,3], using the methodology established by the 

Fig. 1. Latin America and the Caribbean Code Against Cancer 1st edition: Recommendations for the general public.  
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International Agency for Research on Cancer (IARC, cancer research 
agency of the World Health Organization, WHO) and the experience of 
developing and promoting the European Code Against Cancer, 4th edi
tion [2], the 1st edition of the Latin America and the Caribbean (LAC) 
Code Against Cancer has been developed by experts of LAC, in collab
oration with the Pan-American Health Organization (PAHO/WHO). 

The LAC Code Against Cancer consists of a set of evidence-based 
cancer prevention recommendations targeted to the general popula
tion, suited to the epidemiological, socioeconomic, and cultural condi
tions of LAC, along with new scientific evidence reviewed in the context 
of LAC, and tailored to the availability and accessibility of health-care 
systems, provided by a supplementary set of recommendations to poli
cymakers [4] (Fig. 1) (Supplementary material), considering the social 
determinants on individual choice. This is particularly relevant in LAC 
given the inequities in access to goods, services, and education across 
the region. Here, we present the scientific evidence for the association of 
excess body weight, physical activity, diet and breastfeeding with cancer 
risk. 

1.1. Cancer burden 

1.1.1. Cancer in the world 
Cancer is among the top leading causes of death worldwide [5]. In 

2019, cancer was the first or second leading cause of premature death in 
112 of 183 countries [6]. In 2020, 19.3 million new cases and 10 million 
cancer deaths occurred worldwide [6]. Ageing, along with the expected 
population growth, results in a projected increase in annual new cancer 
cases of 47%, or 28.4 million by 2040 [6]. 

1.1.2. Cancer in Latin America and the Caribbean 
In 2019, 1.5 million new cases and 700,000 cancer deaths occurred 

in LAC; accounting for 7.6% of all new cases and 7% of all cancer deaths 
worldwide [5,7]. Furthermore, the burden is expected to reach 2.4 
million new cases annually by 2040, an increase of 67%, 20 percentage 
points above the worldwide average [7,8]. These estimates are conser
vative since they do not consider potential increases in risk factors [6]. 
In 2020, the age-standardized cancer incidence and mortality rates in 
LAC were 186 and 86.6 per 100,000 person-years, respectively [7]. The 
highest incidence rates were in Uruguay and Guadeloupe, and the 
highest mortality rates in Uruguay and Barbados (Figure 2). Cancers 
with the highest incidence were prostate, breast, colorectal, lung, and 
stomach; and the ones with the highest mortality were lung, colorectal, 
breast, prostate, and stomach, with some differences across LAC sub
regions (Fig. 3) [7]. 

1.2. Risk factors prevalence 

1.2.1. Excess body weight 
In 2016, 55% of adult women and 50% of adult men were over

weight or obese globally [9]. In LAC, 61% of adult women and 53% of 
adult men were overweight or obese. The countries with the highest 
prevalence of overweight and obesity were Chile (79.5% of women and 
75% men) and Mexico (76% of women and 72% of men), whereas the 
lowest were Paraguay and Trinidad and Tobago among women (<55%), 
and Saint Lucia and Trinidad and Tobago among men (<40%) [10]. The 
proportion of adolescents with excess body weight in LAC is also sig
nificant, with over 38% of both male and female adolescents presenting 
overweight or obesity. Among male adolescents, Argentina and Chile 
had the highest prevalence (>50%), while Colombia and Saint Lucia had 

Fig. 2. Age-standardized incidence and mortality rates (per 100,000), and M:I ratio in LAC countries among A) men and B) women, 2020. 
Source: GLOBOCAN. M:I ratio, mortality incidence ratio. LAC: Latin America and The Caribbean. Central America: Belize, Costa Rica, El Salvador, Guatemala, 
Honduras, Mexico, Nicaragua, and Panama. The Caribbean: Bahamas, Barbados, Cuba, Dominican Republic, Guadeloupe, Martinique, Haiti, Jamaica, Puerto Rico, 
Saint Lucia, and Trinidad and Tobago. South America: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, French Guiana, Guyana, Paraguay, Peru, Suriname, 
Uruguay, and Venezuela. 
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the lowest ones (<29%). Among female adolescents, Bahamas, Mexico 
and Venezuela had the highest prevalence (>45%), whereas Haiti the 
lowest (<30%) [10]. 

1.2.2. Physical activity 
Worldwide in 2016, 27.5% of the adult population was not meeting 

the physical activity recommendations of 150 min per week, in LAC this 
proportion was even higher at 39% [11]. Within the region, Brazil had 
the highest prevalence of physical inactivity (47%), while Dominica had 
the lowest (22%) [11]. Among adolescents, 81% of the global popula
tion was not meeting the physical activity recommendation of 300 min 
per week [12]. In LAC, this proportion was similar, with 84% of ado
lescents being physically inactive; having the highest proportion in 
Venezuela (88.8%), and the lowest in Antigua and Barbuda (79.2%) 
[12]. 

1.2.3. Diet 
In 2010, global fruit intake was estimated at 81 g/day and vegetable 

intake (including legumes) at 209 g/day [13], falling below the World 
Health Organization (WHO) recommended intake of 400 g/day [14]. A 
study with data from 28 American countries estimated a vegetable 
intake of 56 g/day in Central America, 156 g/day in South America and 
104 g/day in the Caribbean [15]. Likewise, the Latin American Study of 
Nutrition and Health (ELANS, for its Spanish acronym), which has in
formation from eight countries (Argentina, Brazil, Chile, Peru, 
Colombia, Costa Rica, Ecuador and Venezuela), estimated 75 g/day of 
fruit and 87 g/day of vegetable intake; with all countries falling below 
the recommendation [16]. To reduce cancer risk, most grains in the diet 
should be wholegrains; however, only 4.6% of total grains consumed 
were wholegrains according to the ELANS study [17]. Global estimates 
of pulses intake vary widely, ranging from 3.9 g/day to 21 g/day with 

higher average intakes in LAC compared to other regions of the world 
[18,19]. However, pulses intake in LAC is highly variable. The ELANS 
study estimated an average intake of 42 g/day, ranging from 4 g/day in 
Argentina to 100 g/day in Costa Rica [16]. 

Ultra-processed foods (UPF) are edible products that undergo mul
tiple industrial processes and are made from processed substances 
extracted or refined from whole food (e.g. oils, and fats, flours and 
starches, variants of sugar, and cheap parts or remnants of animal food). 
Most are very durable, palatable and ready to consume and contain a 
number of additives. Examples are instant meals, candies, chocolates, 
ice cream, sweet breads, packaged cookies, sugary breakfast cereals and 
processed salty snacks, such as chips and crackers [20]. National data 
showed a sustained rise in UPF sales in the last decades in LAC [21]. 
Contribution of UPF to total energy intake in the adult population ranges 
from 15.8% in Colombia to 30% in Mexico [22]. In preschool children, 
the contribution is even higher, with percentages that go from 18% in 
Colombia to 44% in Chile [23]. Alongside, in the last decade, LAC has 
become the largest consumer of sugar-sweetened beverages (SSBs) 
worldwide. Four countries in LAC: Chile (166 kcal/day), Mexico 
(158 kcal/day), Argentina (135 kcal/day), and Brazil (90 kcal/day) are 
among the 10 countries with the highest consumption of SSBs globally 
[24]. 

Several South American countries, such as Argentina, Brazil, and 
Chile, are among the countries with the highest consumption of red meat 
worldwide, especially beef. In the ELANS study, the average red meat 
consumption was 61 g/day, with the highest consumption in Argentina 
(79 g/day) and the lowest in Peru (26 g/day) [16]. Similar to red meat, 
processed meat intake varied widely in the ELANS study, averaging 
18.5 g/day with the highest consumption in Chile (25 g/day) and the 
lowest in Peru (6.2 g/day) [16]. 

Coffee, tea, herbal infusions, and yerba mate are commonly 

Fig. 3. Most frequent cancers in LAC subregions, 2020. Excluding non-melanoma skin cancer. 
Source: GLOBOCAN. LAC: Latin America and the Caribbean. Central America: Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, and Panama. 
The Caribbean: Bahamas, Barbados, Cuba, Dominican Republic, Guadeloupe, Martinique, Haiti, Jamaica, Puerto Rico, Saint Lucia, and Trinidad and Tobago. South 
America: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, French Guiana, Guyana, Paraguay, Peru, Suriname, Uruguay, and Venezuela. 
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consumed as hot or very hot beverages. Hot beverages are usually served 
at temperatures between 50 and 65 ◦C, and very hot beverages above 
65 ◦C, and are generally drunk after cooling slightly. But the tempera
ture of hot and very hot beverages varies in the region according to 
preferences. In general, coffee and tea are consumed at ’hot’ tempera
tures while yerba mate is usually consumed at ’very hot’ temperatures. 
Mate is consumed mainly in Argentina, Brazil, Paraguay and Uruguay 
[25]. 

1.2.4. Breastfeeding 
In LAC, 54% of children initiate breastfeeding within the first hour of 

life, 38% are exclusively breastfed until six months of age, and 32% 
continue to breastfeed for two years. The proportion of infants exclu
sively breastfed until six months of age and who continue to breastfeed 
for two year is lower in LAC than the global average of 44% and 65%, 
respectively. However, the proportion of children who initiate breast
feeding within the first hour of life is slightly higher (global 48% vs. LAC 
54%). Exclusive breastfeeding for six months varies between 2.8% 
(Surinam) and 68.4% (Peru) [26]. 

2. Association with cancer 

2.1. Excess body weight 

The European Code concluded that excess body fat was associated 
with nine cancer sites [27]. In 2016, a report from the IARC Working 
Group on Body Fatness concluded that there is sufficient evidence be
tween excess body fatness and 13 cancers: esophagus (adenocarcinoma), 
colorectal, gallbladder, pancreas, postmenopausal breast, endometrium, 
ovary, kidney, stomach (gastric cardia), liver, thyroid, meningioma and 
multiple myeloma [28]. The World Cancer Research Fund and American 
Institute for Cancer Research (WCRF/AICR) Third Expert Report of 2018 
(hereafter, WCRF/AICR Report) also included in the list, with strong 
evidence, advanced prostate cancer and cancers of the mouth, pharynx, 
and larynx [29] (Table 1). Recent systematic reviews and meta-analyses 
consistently support these conclusions [30–36]. 

Worldwide, it was estimated that 3.6% of all new cancer cases in 
adults in 2012 were attributable to high body mass index (BMI) [37]. 
The attributable fraction was higher in women than men (5.4% vs. 
1.9%). In LAC women, these attributable fractions were higher (6.4%), 
with high heterogeneity among countries (1.6% in Haiti to 12.7% in 

Barbados) [37]. A meta-analysis from 239 studies estimated that each 
increase of 5 kg/m2 in BMI was associated with a rise of 19% in the risk 
of cancer mortality [38]. 

Recent evidence suggests that excess body weight in childhood and 
adolescence is associated with increased obesity-related cancer risk and 
mortality in adulthood [39–42], highlighting the importance of pre
venting overweight in all life stages. However, there is no clear 
consensus on whether the risk persists if body weight is reduced later in 
life, with some studies observing increased risk independent of adult 
BMI [39,40], while others reporting increased risk only if overweight 
prevailed in later stages of life [43–45]. Yet, the existing evidence shows 
that obesity during childhood and adolescence tends to persist into 
adulthood [46], reiterating the importance of obesity prevention during 
early life stages. 

Breast cancers are the exception. Evidence suggests that body fatness 
in young adulthood (18–30 years) as well as adult body fatness have 
both a protective effect on premenopausal breast cancer. For post
menopausal breast cancer, body fatness in young adulthood also has a 
probable protective effect, while adult body fatness and adult weight 
gain are associated with increased risk [29,47,48]. 

Mechanisms linking excess body weight to cancer include hyper
insulinemia and insulin resistance, increased levels of insulin-like 
growth factor-I (IGF-I), increased estrogen and other sex hormones, 
chronic inflammation, oxidative stress and alterations in adipokines 
[49]. 

The effect of excess body weight on cancer survival is poorly un
derstood. While some evidence suggests a positive association of post- 
diagnosis weight gain, waist circumference and BMI with all-cause 
and breast-cancer specific mortality [50]; another recent meta-analysis 
found null association between adiposity (visceral and total) and 
all-cause mortality, cancer mortality, and cancer progression among 
patients diagnosed with 10 cancer sites, including breast cancer [51]. 
Although mechanisms of excess body weight that are associated with 
increased cancer risk could also affect cancer survivorship and response 
to treatment, research for post-diagnosis weight-loss interventions and 
cancer survival is limited [52]. 

2.2. Physical activity 

The European Code and the WCRF/AIRC Report concluded that 
there was strong evidence that physical activity protects against colon, 

Table 1 
Estimated associations from meta-analyses of excess weight with cancer incidence and mortality.  

Cancer type Number of studies Relative risk Comparison unit Reference 

Esophagus (adenocarcinoma) 9 1.48 (1.35,1.62) Per 5 kg/m2 increment [29], 2018 
Colorectal 38 1.05 (1.03,1.07) Per 5 kg/m2 increment [29], 2018 
Gall bladder 8 1.25 (1.15,1.37) Per 5 kg/m2 increment [29], 2018 
Pancreas 23 1.10 (1.07,1.40) Per 5 kg/m2 increment [29], 2018 
Post-menopausal breast 56 1.12 (1.09,1.15) Per 5 kg/m2 increment [29], 2018 
Endometrium 26 1.50 (1.42,1.59) Per 5 kg/m2 increment [29], 2018  

20 prospective 2.54 (2.27,2.81) Obesity vs. Normal weight [30], 2015  
20 case-control 3.33 (2.87,3.79)* Obesity vs. Normal weight [30], 2015 

Ovary 25 1.06 (1.02,1.11) Per 5 kg/m2 increment [29], 2018 
Kidney 23 1.30 (1.35,1.35) Per 5 kg/m2 increment [29], 2018  

24 1.76 (1.61,1.91) Obesity vs. Normal weight [31], 2018 
Stomach (gastric cardia) 7 1.23 (1.07,1.40) Per 5 kg/m2 increment [29], 2018 
Liver 12 1.30 (1.16,1.46) Per 5 kg/m2 increment [29], 2018  

22 1.77 (1.56,2.01) Obesity vs. Normal weight [32], 2021 
Thyroid 31 1.50 (1.45–1.55) Obesity vs. Normal weight [33], 2021 
Meningioma 11 1.19 (1.14,1.25) Per 5 kg/m2 increment [34], 2016 
Multiple Myeloma 23 1.06 (1.03,1.10) Per 5 kg/m2 increment [35], 2019 
Postate (advanced) 23 1.08 (1.04,1.12) Per 5 kg/m2 increment [29], 2018 
Mouth, pharynx and larynx 20 1.15 (1.06,1.24) Per 5 kg/m2 increment [29], 2018 
Bladder 19 Men: 1.14 (1.06,1.22) 

Women: 1.19 (1.02,1.38) 
Obesity vs. Normal weight [36], 2021 

Cancer mortality 160 1.19 (1.18,1.20) Per 5 kg/m2 increment [38], 2016  

* Odds Ratio instead of Relative Risk 
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breast and endometrial cancers [53,54] (Table 2). This association was 
independent of body weight. Recent meta-analyses assessing the asso
ciation between physical activity and colon [55], breast [56] and 
endometrial [57] cancers support these conclusions. Different domains 
(total, recreational, occupational, walking/biking for transportation) 
and intensities (light, moderate and vigorous) of physical activity were 
associated with reduced risks [55–57]. Moreover, physical activity had a 
stronger protective association for colon and endometrial risk among 
overweight compared to normal-weight individuals [55,57], suggesting 
that individuals at higher risk benefit more from physical activity. Being 
physically active during childhood, adolescence, and early adulthood 
(<30 years) decreased the risk for breast (RR=0.81; 95%CI=0.76,0.87) 
and colon cancer (RR=0.67; 95%CI=0.50,0.88) [58], highlighting once 
again the importance of healthy lifestyles in all stages of life. 

In a pooled analysis from 12 prospective cohorts and 1.44 million 
participants, high levels of leisure physical activity were associated with 
lower risk of 13 cancer sites. Most of these associations were slightly 
attenuated after being adjusted by BMI, with 10 remaining statistically 
significant (esophageal adenocarcinoma, lung, kidney, myeloid leuke
mia, myeloma, colon, head and neck, rectal, bladder, and breast) [59]. A 
meta-analysis from 71 prospective cohort studies found that the highest 
levels of physical activity reduced cancer mortality by 17% compared 
with inactivity in the general population [60]. 

Physical activity seems to also have benefits following a cancer 
diagnosis. Interventions that increase physical activity among cancer 
patients improve their quality of life [61]. Moreover, evidence shows 
that physical activity could have potential beneficial effects on cancer 

recurrence and survival of patients living with cancer [62]. 
Evidence also suggests that sedentary behavior, independently of 

physical activity, might increase cancer risk. Even though the WCRF/ 
AICR Report classified sedentary behavior as having limited evidence 
for increased risk of endometrial cancer [63], a recent meta-analysis 
suggested a positive association between sedentary behavior and 
increased risk of ovarian, breast, colon, rectum, and endometrial can
cers, as well as with all-cancer mortality [64]. Still, some of the esti
mated effect could be residual confounding by BMI or physical activity. 

The mechanisms linking physical activity and sedentary behavior 
with cancer are similar to those for excess body weight. Physical activity 
decreases insulin resistance, influence sex hormones levels, and reduce 
oxidative stress and chronic inflammation [65]. Additionally, physical 
activity benefits weight loss and maintenance, contributing to cancer 
prevention through this pathway [66], whereas sedentary behaviors 
might increase the risk for weight gain [67]. 

2.3. Diet 

2.3.1. Very hot beverages 
The WCRF/AICR Report concluded that there was strong evidence 

that regular consumption of mate, as drunk in the traditional South 
American style as a scalding hot beverage, increases the risk of esoph
ageal squamous cell carcinoma [68] (Table 3). In 2016, an IARC 
Working Group concluded that drinking very hot beverages at temper
atures above 65 ◦C is probably carcinogenic to humans (type 2 A), 
whereas drinking mate that is not very hot is not classifiable as to its 
carcinogenicity [25]. 

For the LAC Code Against Cancer, 1st edition, following the IARC 
methodology applied to the European Code [69], when evaluating 
agents classified as Group 2 A, a systematic review of the most recent 
evidence had to be performed to evaluate if there is sufficient evidence 
of association with cancer. Following this methodology, we conducted a 
systematic review on the effect of drinking very hot beverages on the 
risk of esophageal cancer on June, 2022. The review consisted of two 
separate phases: a) an overview of systematic reviews of related research 
questions and, b) a systematic review of individual studies (comparative 
cohorts and case-control studies) to update the evidence identified from 
previous reviews. 

For the first phase, 14 systematic reviews with moderate overlap and 
of varying quality were identified. Among those, the most recent 
included a meta-analysis, estimating that drinking hot tea was positively 
associated with esophageal cancer, particularly with esophageal squa
mous cell carcinoma [70]. However, a limitation of most individual 
studies included is that they rely on self-report of temperature, and thus, 
temperature of beverage intake becomes subjective. The second phase 
identified two additional individual studies that assessed the association 
between hot beverages and esophageal cancer. In a hospital-based 
case-control study, authors found no association between oolong tea 
and esophageal squamous cell carcinoma, except when it was drunk hot 
(OR=1.60; 95%CI=1.06,2.41) [71]. Noteworthy, in a population-based 
case-control from China, researchers addressed a limitation of previous 
studies, by assessing the usual temperature at which participants drunk 
their tea by inviting them to sip water at 65 ◦C and asking whether they 
usually drank their tea hotter than that or not. Authors estimated that 
drinking very hot tea was associated with increased risk of esophageal 
squamous cell carcinoma (OR=1.67; 95%CI=1.25,2.24) compared to 
non-drinkers [72]. 

Contrariwise, mate per se does not seem to be associated with 
esophageal cancer. A pooled analysis, that reported estimates of asso
ciation between mate drinking and esophageal cancer stratified esti
mates by temperature and showed little evidence of association when 
mate was consumed warm [73]; suggesting that the increased risk is 
most likely due to the temperature of the beverage itself, rather than to 
the type of infusion. 

Table 2 
Estimated associations from meta-analyses of physical activity and sedentarism 
with cancer incidence and mortality.  

Cancer type Number of 
studies 

Relative risk Comparison unit Reference 

Physical Activity     
Colon 12 0.80 

(0.72,0.88) 
Highest vs lowest 
level of total PA 

[54], 
2018  

20 0.84 
(0.78,0.91) 

Highest vs lowest 
level of 
recreational PA 

[54], 
2018  

20 0.67 
(0.59,0.77) 

Highest vs lowest 
level of PA 

[55], 
2018 

Post- 
menopausal 
breast 

8 0.87 
(0.79,0.96) 

Highest vs lowest 
level of total PA 

[54], 
2018  

22 0.87 
(0.81,0.94) 

Highest vs lowest 
level of 
recreational PA 

[54], 
2018  

45 0.87 
(0.84,0.89) 

Highest vs lowest 
level of PA 

[56], 
2019 

Endometrium 9 0.73 
(0.58,0.93) 

Highest vs lowest 
level of 
recreational PA 

[54], 
2018  

33 0.80 
(0.75,0.85) 

Highest vs lowest 
level of PA 

[57], 
2015 

Cancer 
mortality 

71 0.83 
(0.79,0.87) 

Highest vs lowest 
level of PA 

[60], 
2016 

Sedentarism     
Endometrium 3 1.46 

(1.21,1.76) 
Highest vs lowest [54], 

2018  
11 1.29 

(1.16,1.45) 
High vs low [64], 

2022 
Ovarian 8 1.29 

(1.08,1.56) 
High vs low [64], 

2022 
Breast 29 1.08 

(1.04,1.12) 
High vs low [64], 

2022 
Colon 34 1.25 

(1.16,1.33) 
High vs low [64], 

2022 
Rectum 28 1.07 

(1.01,1.12) 
High vs low [64], 

2022 
Cancer 

mortality 
17 1.18 

(1.09,1.26) 
High vs low [64], 

2022  
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2.3.2. Sugar-sweetened beverages and ultra-processed foods 
The WCRF/AIRC Report concluded that intake of SSBs is a strong 

cause of weight gain, overweight and obesity, thereby leading to an 
increased risk of cancer [74]. Currently, there is sufficient and robust 
evidence that SSBs increase the risk for weight gain and obesity in both 
children and adults [75–77]. In children, higher intake of SSBs was 
associated with 55% higher risk of being overweight or obese compared 
with those with lower intake [78]. In adults, recent estimates show that 
obesity risk increases 12% for each 250 ml/day of SSBs consumed [77]. 

The WCRF/AIRC Report also concluded that “fast foods”, defined as 
readily available convenience foods, were a strong cause of weight gain 
[74]. Similarly, the European Code identified high-calorie foods, 
including foods high in sugar or fat, as having a potential role at 
increasing calorie intake, thus promoting obesity and leading to 
increased cancer risk [79]. The Lifestyle Working Group suggested the 
use of the term UPF, considering that UPF include “fast foods”, plus UPF 
are commonly high in calories, sugar and fat [20]. Moreover, UPF is a 
term that has been precisely defined, and the evidence of their effect on 
health outcomes has been increasingly growing [80–83]. In children, 
longitudinal studies showed a positive association of UPF intake with 
weight and adiposity [84,85]. In adults, the risk for overweight or 
obesity was 23% higher when comparing the highest vs. the lowest 
consumers of UPF [80]. Moreover, an experimental cross-over study 

tested whether a diet comprised entirely of UPF would have an effect on 
ad libitum intake and weight change compared to an unprocessed diet, 
matched in calories, energy density, macronutrients, sodium, fiber, and 
sugar [83]. Results showed that energy intake during the UPF diet was 
508 kcal/day higher compared to the unprocessed diet. After 14-days, 
participants in the UPF diet gained 0.9 kg, whereas in the unprocessed 
diet, participants lost the same amount of body weight [83]. 

Given that there is strong evidence that excess body weight increases 
the risk for several cancer sites, SSBs and UPF could increase the risk for 
cancer through excess body weight. Moreover, evidence about the direct 
relationship of SSBs and UPF and cancer risk is now emerging. A recent 
meta-analysis estimated a positive association between SSBs intake and 
risk for breast and prostate cancer, with most individual studies 
adjusting by BMI (Table 3). However, author’s assessed that half the 
prospective studies and most case-control studies had moderate or 
serious risk of bias [86]. Three recent studies have linked UPF intake 
with cancer. A recent analysis of three large prospective studies in the U. 
S. with nearly three decades of follow-up found that compared with 
those in the lowest quintile of UPF intake, men in the highest fifth of 
consumption had a 29% higher risk of developing distal colorectal 
cancer, adjusting by energy intake and other relevant covariates [87]. 
Moreover, authors conducted sensitivity analyses adjusting by BMI and 
found similar results. In a large prospective study conducted in France, a 

Table 3 
Estimated associations from meta-analyses and pooled analyses of dietary factors and breastfeeding with cancer incidence and mortality.  

Dietary factor Cancer type Number of 
studies 

Relative risk Comparison unit Reference 

Very Hot beverages Esophagus (squamous cell 
carcinoma) 

5 1.16 (1.07,1.25) Per one cup per day of mate, drunk scalding hot [68], 2018  

Esophagus 23 1.77 
(1.46,2.16)* 

Hot tea vs no consumption [70], 2022  

Esophagus (squamous cell 
carcinoma) 

12 2.33 
(1.51,3.61)* 

Hot tea vs no consumption [70], 2022  

Esophagus (squamous cell 
carcinoma) 

2 2.15 (1.5–3.1) Very hot mate vs no consumption [73], 2014 

Sugar-sweetened beverages Breast 7 1.14 (1.01,1.30) High vs low intake [86], 2021  
Prostate 5 1.18 (1.10,1.27) High vs low intake [86], 2021 

Ultra-processed foods Colorectal 3 1.29 (1.08,1.53) Highest vs lowest intake [87], 2022 
Wholegrains Colorectal 6 0.83 (0.78,0.89) Per 90 g/day increment [90], 2018  

Cancer mortality 5 0.84 (0.76,0.92) High vs low intake [91], 2019   
6 0.85 (0.80–0.91) Per 90 g/day increment [92], 2016 

Dietary fiber Colorectal 21 0.93 (0.87,1.00) Per 10 g/day increment [90], 2018  
Cancer mortality 5 0.87 (0.79,0.95) High vs low intake [91], 2019 

Fruits and non-starchy 
vegetables 

Esophagus (adenocarcinoma) 3 0.89 (0.80,0.99) Per 100 g/day increment of vegetables [90], 2018  

Lung (people who smoke tobacco) 6 0.88 (0.79,0.99) Per 100 g/day increment of vegetables [90], 2018  
Bladder 8 0.97 (0.95,0.99) Per 80 g/day increment of fruits and vegetables [90], 2018  
Colorectal 9 1.08 (1.06,1.10) 100 vs 200 g/day of vegetable intake [90], 2018 

Red meat Colorectal 8 1.12 (1.00,1.25) Per 100 g/day increment [97], 2018   
22 1.10 (1.03,1.17) Highest vs lowest intake [99], 2021  

Colon 13 1.17 (1.09,1.25) Highest vs lowest intake [99], 2021  
Rectal 11 1.22 (1.01,1.46) Highest vs lowest intake [99], 2021 

Processed meat Colorectal 10 1.16 (1.08,1.26) Per 50 g/day increment [97], 2018   
23 1.18 (1.13–1.24) Highest vs lowest intake [99], 2021  

Colon 15 1.21 (1.13,1.29) Highest vs lowest intake [99], 2021  
Rectal 14 1.22 (1.09,1.36) Highest vs lowest intake [99], 2021 

Breastfeeding Breast 13 0.98 (0.97,0.99) Per 5 months of breastfeeding [106], 
2015   

3 0.72 (0.58,0.90) Exclusive breastfeeding vs no breastfeeding [107], 
2017  

Pre-menopausal breast 8 0.86 (0.80,0.93) Ever breastfeeding vs no breastfeeding [107], 
2017  

Post-menopausal breast 8 0.89 (0.83,0.95) Ever breastfeeding vs no breastfeeding [107], 
2017  

Ovary 13 0.76 
(0.71,0.80)* 

Ever breastfeeding vs no breastfeeding [108], 
2020   

13 0.66 
(0.58,0.75)* 

12 months or more of breastfeeding vs no 
breastfeeding 

[108], 
2020  

Childhood leukemia (offspring) 33 0.77 
(0.65–0.91)* 

Ever breastfed vs non-breastfed [111], 
2021  

* Odds Ratio instead of Relative Risk 
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10% increment in the proportion of UPF intake was associated with 
higher overall cancer risk (RR=1.12; 95%CI=1.06,1.18) and breast 
cancer risk (RR=1.11; 95%CI=1.02,1.22) [88]. In a multicenter 
population-based case-control study conducted in four LAC countries 
among premenopausal women, UPF intake was positively associated 
with the risk of breast cancer (ORT3-T1=1.93; 95%CI=1.11,3.35). An 
increase of 20% in calories from UPF was related to a 46% increase in 
the risk of breast cancer [89]. The last two studies account for BMI and a 
series of other potential confounding factors; though potential residual 
confounding is still possible given that UPF intake is usually associated 
with an unhealthy lifestyle. 

2.3.3. Wholegrains, fiber, fruits and vegetables 
The European Code and the WCRF/AICR Report concluded that di

etary fiber and wholegrains protect against colorectal cancer and high 
intake of fruits and non-starchy vegetables could reduce the risk of 
aerodigestive cancers [79,90]. Recent studies support the benefits of 
fiber, wholegrains and fruits and vegetables on cancer and all-cause 
mortality reduction. A cancer mortality risk reduction of 13% and 
16% was estimated when comparing the highest vs. the lowest con
sumers of fiber and wholegrains, respectively [91]. Similarly, an esti
mated 15% and 17% risk reduction in cancer and all-cause mortality, 
respectively, was reported per 90 g/day intake of wholegrains [92]. A 
meta-analysis estimated a risk reduction of 13% in cancer mortality and 
of 27% in all-cause mortality associated with an intake of 500 g/day of 
fruits and vegetables compared to 0–40 g/day [93]. This study also 
estimated that up to 10.1% of all cancer deaths in LAC were attributable 
to low intake of fruits and vegetables (<500 g/day) which is higher than 
the worldwide estimate (6.9%) [93]. 

The mechanisms linking wholegrains with reduced cancer risk are 
thought to be mainly related with their fiber content and the integrity of 
the cell walls of the grains, which can bind to carcinogens in the intes
tine, reducing intestinal transit time and increasing fecal volume, 
decreasing exposure of colonocytes to carcinogens. Additionally, 
fermentation of fiber by gut microbiota forms short-chain fatty acids 
that have antiproliferative effects on colon cancer cells [94,95]. Vege
tables and fruits are also sources of vitamins C and E, selenium, folate, 
carotenoids, flavonoids, phenols, and many other bioactive compounds 
that may have antitumor potential, improve cell signaling, and have 
antioxidant properties [96]. 

2.3.4. Red and processed meats 
The European Code and the WCRF/AICR Report concluded that red 

and processed meats are strong causes of colorectal cancer [79,97]. In 
2015, the IARC did an exhaustive evaluation of the possible effect of red 
and processed meats on cancer. It was concluded that given the evidence 
for colorectal cancer, red meat is a probable cause of cancer (type 2 A 
carcinogenic agent) and processed meat is a carcinogenic agent to 
humans (type 1) [98]. The latter classification is the highest level of 
evidence for a cancer-causing agent. 

The WCRF/AICR Report estimated a 12% risk increase for colorectal 
cancer per 100 g/day increase of red meat intake, and a 16% risk in
crease per 50 g/day increase of processed meat intake [97]. A more 
recent meta-analysis of prospective studies estimated a positive associ
ation between red meat intake and colorectal, colon, and rectal cancer 
incidence. Red meat was also associated with increased risk for breast, 
endometrial, lung, and liver cancers. Intake of processed meat was 
associated with increased incidence for colorectal, colon, and rectal 
cancer when comparing the highest vs. the lowest category of intake. 
Processed meat was also associated with breast and lung cancers [99]. 

Consumption of red and processed meats increases nitrosamines in 
the intestine, which are carcinogenic compounds that can cause damage 
to the DNA. Although these compounds are formed endogenously by the 
combination of amines in meat and nitrites in the diet, processed meats 
also contain nitrosamines formed in the meat itself as a consequence of 
processing. Cooking meats at high temperatures leads to the formation 

of heterocyclic amines, which are also carcinogenic, and cooking meats 
over flames contributes to the formation of other types of carcinogenic 
compounds [100–102]. 

2.3.5. Diet and cancer survival 
Evidence also suggests that diets high in fruit and vegetables are 

associated with survivorship among head and neck, and ovarian cancer 
patients [103]. Similarly, a recent meta-analysis estimated that a higher 
diet quality, characterized by high intake of fruits, vegetables and whole 
grains, was associated with reduced all-cause mortality among breast 
cancer survivors [104]. 

2.4. Breastfeeding 

The European Code concluded that there is convincing evidence of a 
protective association between breastfeeding and breast cancer at all 
ages [105] (Table 3). The WCRF/AICR Report estimated a 2% risk 
reduction per five months increase in breastfeeding [106]. This pro
tective effect increases with the duration of breastfeeding. 

Among parous women, any mode of breastfeeding decreased the risk 
of breast cancer by 14% and 11% in premenopausal and post
menopausal women, respectively. Parous women who breastfed exclu
sively had a 28% lower risk of breast cancer compared with parous 
women who never breastfed [107]. Results from a recently published 
meta-analysis showed that breastfeeding was associated with 24% lower 
odds of invasive ovarian cancer, with higher reduction in risk as 
breastfeeding duration increased [108]. 

The principal mechanisms proposed are the hormonal influence 
associated with the amenorrhea period; differentiation of breast 
epithelium, making cells less susceptible to malignant transformation; 
sustained exfoliation of breast tissue during lactation; and epithelial 
apoptosis at the end of breastfeeding [105,106]. In addition, breast
feeding might decrease postpartum weight [109]. 

Risk of cancer in children who are breastfed could also be reduced, 
since being breastfed reduces the likelihood of overweight or obesity at 
later stages of life [110]. Furthermore, there is suggesting evidence that 
breastfeeding could also reduce the risk of childhood leukemia by 23% 
[111]. 

3. Justification of the recommendations for the general public of 
the LAC Code Against Cancer 1st edition 

Between 30% and 50% of all cancer deaths globally are estimated to 
be preventable through changes in lifestyles (avoiding tobacco, 
consuming a healthy diet, engaging in regular physical activity and 
maintaining a healthy weight), and avoiding key risk factors [112]. 

The proportion of cancer cases and deaths attributable to lifestyle 
risk factors have been estimated for two countries in LAC. A study in 
Brazil estimated that 26.5% of all cancer cases and 33.7% of all cancer 
deaths could be prevented by eliminating lifestyle risk factors. Particu
larly, if high BMI, physical inactivity and dietary risk factors were 
eliminated, 12.7% of all cancer cases and 15.6% of all cancer deaths 
could be prevented [113]. In Chile, high BMI accounted for 8.7% of all 
cancer cases and 9.2% of all cancer deaths, whereas physical inactivity 
accounted 2.6% and 2.4% of cancer cases and deaths, respectively, and 
low intake of fruits and vegetables accounted for 1.5% and 2.1% of 
cancer cases and deaths, respectively [114]. 

Cancer and its treatment have substantial economic consequences on 
individuals, families and societies, with the greatest impact on the most 
vulnerable populations [115]. In general, LAC is poorly equipped to deal 
with the rise in cancer incidence and mortality rates compared with 
other world regions [116]. The high number of new cancer cases and 
deaths in LAC, which impose a heavy burden on the health systems, 
onerous economic costs, and enormous suffering call for stronger efforts 
and focus on primary prevention. Thus, the Lifestyle Working Group 
from the LAC Code Against Cancer 1st edition provides a set of 
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recommendations, based on the best available evidence described 
above, reviewed and evaluated by the authors of this article, and 
following the algorithm of criteria described elsewhere in this supple
ment [4]. A limitation in LAC is that most of the published evidence is 
based on populations from other regions as a result, in part, of insuffi
cient infrastructure and investment in research; therefore we recom
mend investing in the development of cohort studies aimed at assessing 
risk factors for cancer and other non-communicable diseases in LAC. 

Recommendations on excess body weight, physical activity, and 
breastfeeding are based on the updated evidence explained above and 
consistent with the science base already described in the European Code 
[27,53,105]. These recommendations have been adapted to the reality 
of LAC and tailored to the communication needs of the region [117]. 
Moreover, given the recent evidence of the associations of excess body 
weight and physical activity during childhood and adolescence with 
cancer risk [39–42], recommendations emphasize the importance of 
maintaining a healthy body weight and being physically active 
throughout all life stages. 

Recommendation on healthy diet is based on the one from the Eu
ropean Code [79], but has been updated on several aspects. Specifically, 
the LAC Code Against Cancer recommends limiting UPF intake. The 
term UPF was selected given that the definition of UPF include “fast 
foods”, and UPF are commonly high in calories, sugar and fat; thus, 
including both concepts from the WCRF/IARC Report and the European 
Code. The Lifestyle Working Group considered the definition to be 
precise and well defined in the literature [118], and relevant to LAC in 
light of the constant rise in its purchases [21], along with evidence on 
the association between UPF intake, weight gain and cancer risk [80–83, 
87–89]. Furthermore, this recommendation also adds a new 
sub-recommendation on limiting drinking beverages at very hot tem
peratures, which results very relevant for the LAC region, particularly 
for South American countries where mate is consumed through a metal 
straw at very hot temperatures, allowing the liquid to reach the esoph
agus without cooling down. This recommendation is based upon the 
WCRF classification of “mate, traditionally drunk scalding hot” as a 
strong cause for cancer. The Lifestyle Working Group considered that the 
systematic review conducted on the effect of drinking very hot bever
ages on the risk of esophageal cancer supported this recommendation. 
And even though the evidence has its limitations; mainly, studies 
assessing the association are case-control studies, in which recall bias is 
hard to avoid; and a possible change of drinking habits in cases following 
their symptoms, such as dysphagia, could result in a spurious associa
tion, the direction of the available evidence is consistent and there is 
robust evidence for plausible mechanisms [25,68]. Finally, it is worth 
mentioning once again that LAC has become the largest consumer of 
SSBs worldwide, thus, the recommendation on SSBs avoidance is highly 
relevant in the region. 

Effective cancer prevention requires interventions at multiple levels 
of influence. With this in mind, the LAC Code Against Cancer includes a 
set of lifestyle recommendations based on robust scientific evidence, and 
carefully shaped to be simple and comprehensible to influence knowl
edge, attitudes and beliefs, and promote willingness to adopt them 
(Fig. 1). Health promotion is key to ensure individuals are informed 
about evidence-based actions they should undertake to prevent and 
reduce their cancer risk. 

Primary care healthcare professionals play a key role in cancer pre
vention since they are population’s first contact point to healthcare 
system and, thereby, health promotion should be embedded in these 
professionals’ daily practice. Therefore, the LAC Code Against Cancer 
1st edition, includes a knowledge translation output: an online 
competency-based microlearning program directed to primary health
care professionals. The curriculum of this e-learning program has been 
assembled to support the adoption of the recommendations by the 
public through building capacity on how these professionals can help 
their community prevent or reduce their risk of cancer [119]. 

4. Justification of the recommendations for policy-makers of the 
LAC Code Against Cancer 1st edition 

The LAC Code Against Cancer recognizes that modifying behaviors 
also requires fostering structural environments and incentives for in
dividuals to make the healthy choices the easy choices. The trans
formation of structural environments for cancer prevention can only be 
achieved through normative, fiscal, and legal measures and organiza
tional change. These policy actions are crucial in LAC where poverty, 
inequity, and weak health services are obstacles for the adoption of 
recommendations by individuals. Therefore, a set of policy recommen
dations were proposed to complement the recommendations directed to 
the general public (Fig. 4 and Supplementary material). While the aim of 
the recommendations is to contribute to the prevention of cancer in the 
region by helping people make healthy choices through information and 
counselling, the goal for policy recommendations is to inform policy 
makers and civil society about the need of policies to shape environ
ments and create opportunities to facilitate adoption of healthy choices. 
These policy recommendations include implementing taxes and warning 
labels to unhealthy food and beverages; promoting healthy environ
ments and physical activity in and around schools; banning advertising 
for baby formula and for unhealthy foods and beverages directed to 
children; protecting policies from potential conflicts of interest; and 
implementing and enforcing guidelines, such as the International Code 
of Marketing of Breastmilk Substitutes [120–123]. 

5. Conclusions 

Given the high burden of cancer morbidity and mortality and the 
large proportion of cases that could be prevented, a set of individual and 
policy recommendations were developed to be implemented in LAC. 
This article presents the scientific evidence in which the recommenda
tions of the 1st edition of the LAC Code Against Cancer are based for four 
lifestyle risk factors: excess body weight, physical activity, diet, and 
breastfeeding. It presents the most current information about cancer 
burden and about prevalence of the risk factors in the LAC region, it also 
presents the result of a review of updated scientific evidence about the 
association of the risk factors with different type of cancer. The infor
mation provided substantiates the lifestyle policy recommendations and 
the following recommendations directed to the general public from all 
age groups:  

- Achieve or maintain a healthy weight throughout your life to help 
prevent several types of cancer.  

- Get daily physical activity throughout your life and limit the time 
you spend sitting. Being a physically active person helps prevent 
several types of cancer.  

- Eat a healthy diet:  
- Eat as many fruits and vegetables as possible at each meal, and 

regularly include legumes such as beans and lentils.  
- Eat wholegrains, such as whole-wheat bread, corn tortillas and 

brown rice, rather than refined grains such as white bread or rice.  
- Avoid sugar-sweetened beverages, drink water instead.  
- Limit your consumption of ultra-processed foods, such as sweets, 

sweetened breakfast cereals, salty snacks, pastries and cookies, 
among others. Instead, eat natural foods or foods prepared at home.  

- Avoid processed meat, such as deli meats, sausages, or cured meats, 
and limit your consumption of red meat.  

- Limit your consumption of very hot beverages, such as tea, coffee, 
and mate,. Wait a few minutes until the liquid no longer feels hot 
enough to burn your lips and tongue.  

- Breastfeed your baby - the more months the better - to help prevent 
breast cancer and excess body weight in you baby. 
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