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A B S T R A C T   

Background: Cancer prevention is the most efficient and cost-effective strategy in cancer control. One prevention 
strategy is giving credible, clear, and evidence-based recommendations to the individual; however, it is key that 
these messages are accepted and understood properly by the public. This study aimed to pilot the draft rec
ommendations developed as part of the Latin America and the Caribbean (LAC) Code Against Cancer 1st edition, 
in terms of comprehension and persuasion of each message. 
Methods: A mixed method two-wave study, in which two versions of the messages were presented to the general 
population in five LAC countries. We used an ad-hoc questionnaire and interviews that followed the cognitive- 
pretesting methodology. 
Results: Findings suggest that the messages were generally well understood, especially in Spanish speaking 
countries, and that the messages were generally more understandable than persuasive. We adapted and revised 
the recommendations based on the findings of the first Wave and held a second iteration in the Spanish speaking 
countries. We observed a better understanding of most messages in Wave 2. 
Conclusion: The LAC Code Against Cancer is a valuable tool of well understood messages for the public, with 
concrete actions everyone can take to prevent cancer. Further research should assess particularities of the region 
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for further efficient dissemination of these important health messages, identify key messages for certain popu
lation groups and future interventions that strengthen health literacy in rural and less educated populations to 
increase behavior change.   

1. Introduction 

As cancer continues to grow into a leading cause of disease and death 
in Latin America and the Caribbean (LAC), cancer prevention becomes 
very relevant, as it is the most efficient and cost-effective strategy in 
cancer control [1–4]. Since it is becoming urgent to strengthen regional 
strategies for cancer prevention [5], credible, clear and evidence-based 
recommendations on how to actively contribute to cancer prevention 
are extremely valuable for the public, health professionals and policy
makers worldwide. 

Studies have shown that preventive messages to change unhealthy 
behaviors need to be attractive and persuasive. Messages should convey 
the importance of a problem and ask for an action to address it [6,7]. 
They should be compelling but should not exaggerate or sensationalize, 
since this may cause loss of trust and undermine efforts [8]. Different 
framings have been analyzed regarding their impact on understanding 
and motivating behavior change. Some authors have found that 
gain-framed messages were more persuasive, especially if they require a 
longer-term commitment to the behavioral change and that order was 
relevant (e.g., positive information to be placed before cancer-related 
symptoms). On the other hand, using fear-inducing or loss-framed 
messages could be more effective at increasing awareness of risks, but 
also could lead to inaction [6,9]. Similar results have been found in the 
field of social norms where it has been reported that the consequences of 
a behavior can be pointed out when using normative phrases (what 
should be done). Having a focused normative message would get greater 
attention and weight in consciousness if it is negatively worded [10]. 
However, even if it increases risk perception, it could also generate 
rejection [11]. 

Under the umbrella of a World Code Against Cancer Framework [12, 
13], using the methodology established by the 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 edition [14], the 1st edition of 
the Latin America and the Caribbean Code Against Cancer (LAC Code 
Against Cancer) has been developed by experts of LAC gathered in 
several working groups, and in collaboration 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 population, suited to the epidemiological, so
cioeconomic, and cultural conditions of LAC (Fig. 1), and tailored to the 
availability and accessibility of health-care systems, provided by a 
supplementary set of recommendations to policymakers (Appendix A) 
[15]. 

Prior to the development of the LAC Code Against Cancer, a forma
tive research study was conducted in Argentina [16] and Colombia, 
using the recommendations of the European Code Against Cancer (4th 
Ed.) to assess acceptability and pertinence of such type of recommen
dations, among the general population, decision-makers, and health 
professionals in LAC. With these results in mind, the preliminary mes
sages provided by the working groups and following the existing evi
dence, we structured each of the draft messages of the LAC Code Against 
Cancer with a call to action first and the explanation of the causal 
relation of a certain behavior to cancer or the effectiveness of an inter
vention later. Here, we report a mixed methods study conducted in 

Brazil, Chile, Colombia, Perú and Puerto Rico which aimed to evaluate 
the comprehension and persuasiveness of the messages included in the 
two draft versions of the LAC Code Against Cancer in the general 
population. 

2. Materials and methods 

We conducted a mixed method, multicentric pilot study, with two 
waves, to which we will refer as Wave 1 and Wave 2. The first iteration 
started in March of 2022 when the first set of recommendations were 
drafted by the experts’ working groups (WG) of the LAC Code Against 
Cancer project. The second iteration started in August 2022, with the 
revised draft recommendations. This study was approved by the Ethics 
in Research Committee of Universidad EAFIT Colombia and informed 
consent was obtained from all participants. 

2.1. Participants 

A convenience, non-representative, non-probabilistic sample of 
people from five countries in LAC (Colombia, Brazil, Peru, Chile, Puerto 
Rico) was included. However, for wave 2 participants from Brazil could 
not be included, due to limitations to perform a separate timely evalu
ation in Portuguese. Men and women from different age groups and 
educational levels were included in the sample. Inclusion criteria were 
being 18 years old or older, and having sufficient understanding of the 
language (Spanish/ Portuguese) to answer the survey. Exclusion criteria 
were a diagnosis of cognitive disabilities and a previous cancer diag
nosis. For the interviews, participants with diverse socio demographic 
backgrounds were selected. 

2.2. Procedure 

Individuals were invited to participate by the research team in each 
country by snowball sampling or advertisements in hospitals and other 
locations. The survey was answered via Google Forms, and semi- 
structured interviews with cognitive pretesting methodology were 
done in person. Both were carried out after obtaining informed consent. 
The draft recommendations, originally developed in Spanish, were 
translated by a certified translator to Portuguese for Brazil. The results 
from the questionnaire and interviews in Portuguese were translated 
back to Spanish for the analysis. 

2.3. Instruments 

2.3.1. Questionnaire 
For the Wave 1, demographic questions, and a Likert scale self- 

assessment of reading comprehension (poor =1 and excellent =5) 
were used. Then, comprehension and persuasiveness for each draft 
recommendation were evaluated (Likert scale from 1 to 5, being 5 the 
highest level). A final section included open questions regarding the 
acceptability of the Code, order and number of recommendations, as 
well as space for further suggestions. 

2.3.2. Semi-structured interviews 
In both waves, we used a cognitive pretest methodology that 
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Fig. 1. Latin America and the Caribbean Code Against Cancer 1st Edition: Recommendations for the general public.  
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consisted in participants reading each of the recommendations while 
thinking out loud. Quiz-like questions were presented before and after 
the recommendations to evaluate participants’ knowledge. Finally, 
participants were asked to paraphrase three random draft recommen
dations and to answer open-ended questions regarding their general 
acceptance of the Code. 

2.4. Data analysis 

The quantitative information from the questionnaire was analyzed 
using SPSS version 28. We conducted data analysis in total and stratified 
by country for single items and for general summative scales of 
comprehension and persuasion afterwards we calculated 2-Way Anovas 
for these scales by sex, age groups and educational level. Qualitative 
analysis was performed using a categorical matrix in Excel, to identify 
convergence and divergence. 

3. Results 

3.1. Sample description 

Hundred seventy participants (34.1% male) answered the question
naire. 47.6% were between 40 and 60 years old and 80.6% lived in an 
urban area. Participants reported a mean of 4.49 (SD = 0.72) on reading 
comprehension. Table 1 includes a sample description for survey 
participants. 

Regarding the interviews, 16 participants (62.5% male) were inter
viewed in Wave 1, distributed by country as follows: six from Colombia, 
three from Brazil, three from Chile, and four from Puerto Rico. Further, 
31.5% of the participants were between 40 and 60 years old and 75% 
had finished secondary education. In Wave 2, 15 participants (40% 
male) were interviewed, distributed by country as follows: three from 
Colombia, six from Peru, three from Chile, and three from Puerto Rico. 
Further, 66.6% of participants were between 40 and 60 years old, 46.6% 
had finished secondary education, and 80.6% lived in an urban area 
(Appendix B). 

3.2. Quantitative phase: questionnaire results 

3.2.1. Comprehension of the recommendations 
Participants reported that most draft recommendations were very 

comprehensible, with means above 4.00. The summative scale mean 
was 4.11 (SD =0.94), the internal consistency of the scale was very high 
(α = 0.97). Only two recommendations had means below 4 on the single 

item analysis: recommendation on breastfeeding (mean=3.95, SD 1.20) 
and recommendation on Helicobacter pylori (mean =3.86, SD 1.31) 
(Table 2). 

Comprehension varied among participants from the different coun
tries: participants from Brazil reported lower levels (means 3.28–3.94 
and an overall summed mean of 3.70, SD 1.21), while individuals from 
Chile had the highest level (mean 4.50, SD 0.50), followed by Colombia, 
Peru, and Puerto Rico. These differences were statistically significant (F 
= 3.96, p = 0.004) for the comparison between participants from Brazil 
and Chile (Table 2). We did not find significant differences by sex or 
educational level for the summative scale of comprehension: the only 
statistically significant differences could be observed by age groups, 
with people aged 40–60 years reporting lower levels of comprehension 
than those younger than 40 or older than 60 (F= 3.390, p = 0.036). 
There were no significant interactions between the sociodemographic 
variables (Table 3). 

3.2.2. Persuasiveness of the recommendations 
Regarding persuasion, participants reported a summed mean of 3.87 

(SD = 1.01); and internal consistency of this 19-item scale was very high 
(α = 0.97) (Table 2). Participants from Brazil reported lower levels of 
persuasion than their Spanish-speaking counterparts with an overall 
summed mean of 3.49 (SD 1.21). Chile had the highest level of 
persuasion (mean 4.33, SD 0.59), followed by Peru, Puerto Rico and 
finally Colombia (Table 2). These differences were statistically signifi
cant (F = 3.32, p = 0.012) again for the comparison between Brazil and 
Chile. Further, the 2-way ANOVAs (for sex, age and educational level) 
only showed statistically significant main effect differences regarding 
age, with people aged 40–60 years reporting the lowest levels of 
persuasion of all groups (F=3.63, p = 0.29) (Table 3). 

In general, the recommendations were rated more understandable 
than persuasive with no single recommendation scoring higher than 4 
on the item analysis, still there was a very high correlation among both 
scales r (170) = 0.89, p < 0.001. 

3.3. Semi-structured interviews 

3.3.1. Wave 1 
Participants preferred draft recommendations presented as sugges

tions rather than as impositions. They also preferred positive statements 
instead of negative ones. On Wave 1, draft recommendations indicating 
“consult your health practitioner if you could benefit” caused doubts about 
which benefit they could expect and why they should consult a doctor if 
they were healthy (asymptomatic). Some draft recommendations were 

Table 1 
Sociodemographic characteristics of participants of the survey by country.   

Brazil 
(N = 32) 

Chile 
(N = 33) 

Colombia 
(N = 37) 

Peru 
(N = 25) 

Puerto Rico 
(N = 43) 

Overall 
(N = 170) 

Sex       
Male 10 (31.3%) 11 (33.3%) 12 (32.4%) 9 (36.0%) 16 (37.2%) 58 (34.1%) 
Female 21 (65.6%) 22 (66.7%) 25 (67.6%) 16 (64.0%) 27 (62.8%) 111 (65.3%) 
Rather not say 1 (3.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.6%) 
Age       
18–39 10 (31.3%) 14 (42.4%) 14 (37.8%) 11 (44.0%) 8 (18.6%) 57 (33.5%) 
40–60 18 (56.3%) 8 (24.2%) 19 (51.4%) 11 (44.0%) 25 (58.1%) 81 (47.6%) 
Over 60 4 (12.5%) 11 (33.3%) 4 (10.8%) 3 (12.0%) 10 (23.2%) 32 (18.8%) 
Educational level 
Some primary or primary 8 (25.0%) 0 (0%) 6 (16.2%) 1 (4.0%) 0 (0%) 15 (8.8%) 
Some Secondary or secondary 4 (12.5%) 3 (9.1%) 15 (40.5%) 4 (16.0%) 0 (0%) 26 (15.3%) 
Some Technical or technical 2 (6.3%) 11 (33.3%) 3 (8.1%) 7 (28.0%) 0 (0%) 23 (13.5%) 
Some Higher Education of Higher education 18 (56.3%) 19 (57.6%) 13 (35.1%) 13 (52.0%) 43 (100%) 106 (62.4%) 
Housing area       
Rural 3 (9.4%) 6 (18.2%) 16 (43.2%) 0 (0%) 8 (18.6%) 33 (19.4%) 
Urban 29 (90.6%) 27 (81.8%) 21 (56.8%) 25 (100%) 35 (81.4%) 137 (80.6%) 
Reading comprehension 
Mean (SD) 4.63 (0.66) 4.58 (0.61) 4.03 (0.87) 4.32 (0.75) 4.84 (0.43) 4.49 (0.72)  
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assessed as clearer, but some participants did not believe them because 
they contradicted their beliefs. This was the case for the draft recom
mendations about alcohol and sun exposure. A summary of the draft 
recommendations and comments made by the participants on Wave 1 
can be found in Table 4. 

In this Wave, participants called for a clearer and more succinct LAC 
Code Against Cancer, using more familiar language and that considered 
different terminology from each country. Participants suggested titles 
for the Code such as: “Recommendations for cancer prevention” or 
“Know how to prevent cancer on time”. Finally, they suggested that 

Table 2 
Comprehension and persuasiveness of each recommendation of the first version by country.   

Brazil 
(N = 32) 
M (SD) 

Chile 
(N = 33) 
M (SD) 

Colombia 
(N = 37) 
M (SD) 

Peru 
(N = 25) 
M (SD) 

Puerto Rico 
(N = 43) 
M (SD) 

Overall 
(N = 170) 
M (SD) 

Recommendation 1(Tobacco and other related products) 
Comprehension 3.63 (1.41) 4.52 (0.71) 3.95 (1.10) 4.16 (1.14) 4.07 (1.20) 4.06 (1.16) 
Persuasiveness 3.13 (1.41) 3.73 (0.91) 3.56 (1.42) 3.72 (1.20) 3.53 (1.27) 3.56 (1.42) 
Recommendation 2 (Second-hand smoke) 
Comprehension 3.69 (1.38) 4.73 (0.52) 4.24 (0.96) 3.88 (1.51) 4.14 (1.13) 4.15 (1.16) 
Persuasiveness 3.34 (1.31) 4.48 (0.87) 3.76 (1.30) 3.88 (1.48) 3.93 (1.18) 3.88 (1.27) 
Recommendation 3 (Cooking and heating with coal or firewood) 
Comprehension 3.66 (1.38) 4.76 (0.50) 4.22 (1.03) 4.08 (1.22) 4.19 (1.10) 4.19 (1.12) 
Persuasiveness 3.50 (1.46) 4.58 (0.79) 3.84 (1.26) 4.00 (1.19) 3.93 (1.12) 3.96 (1.22) 
Recommendation 4 (Weight) 
Comprehension 3.78 (1.36) 4.48 (0.80) 4.05 (1.08) 4.24 (1.09) 4.14 (1.08) 4.14 (1.10) 
Persuasiveness 3.06 (1.56) 3.91 (0.91) 3.57 (1.41) 3.80 (1.15) 3.65 (1.29) 3.59 (1.31) 
Recommendation 5 (Physical activity and air pollution) 
Comprehension 3.72 (1.37) 4.73 (0.52) 4.03 (0.96) 4.12 (1.24) 4.02 (1.12) 4.12 (1.11) 
Persuasiveness 3.44 (1.41) 4.42 (0.90) 3.76 (1.23) 3.96 (1.21) 3.86 (1.21) 3.88 (1.23) 
Recommendation 6 (Diet) 
Comprehension 3.81 (1.20) 4.48 (0.76) 4.03 (0.99) 4.12 (1.13) 4.05 (1.13) 4.09 (1.06) 
Persuasiveness 3.59 (1.24) 4.12 (0.89) 3.59 (1.30) 3.88 (1.09) 3.74 (1.27) 3.78 (1.19) 
Recommendation 7 (Alcohol) 
Comprehension 3.75 (1.41) 4.70 (0.68) 4.22 (0.95) 4.16 (1.11) 4.23 (1.11) 4.22 (1.10) 
Persuasiveness 3.22 (1.50) 4.27 (1.04) 3.41 (1.40) 3.92 (1.12) 4.05 (1.17) 3.78 (1.31) 
Recommendation 8 (Breastfeeding) 
Comprehension 3.84 (1.37) 4.33 (0.96) 3.89 (1.13) 4.12 (0.93) 3.67 (1.39) 3.95 (1.20) 
Persuasiveness 3.66 (1.38) 4.36 (0.93) 3.86 (1.18) 4.04 (1.02) 3.65 (1.34) 3.89 (1.22) 
Recommendation 9 (Sun exposure) 
Comprehension 3.88 (1.31) 4.79 (0.49) 4.19 (0.10) 4.32 (0.85) 4.28 (1.08) 4.29 (1.02) 
Persuasiveness 3.84 (1.30) 4.70 (0.59) 3.95 (1.35) 4.16 (0.94) 4.26 (1.07) 4.18 (1.12) 
Recommendation 10 (Risk factors in the workplace) 
Comprehension 3.69 (1.49) 4.67 (0.65) 4.14 (1.00) 4.12 (1.24) 4.09 (1.19) 4.14 (1.17) 
Persuasiveness 3.66 (1.45) 4.36 (0.86) 3.76 (1.36) 3.96 (1.27) 3.88 (1.28) 3.92 (1.27) 
Recommendation 11 (Helicobacter pylori) 
Comprehension 3.28 (1.55) 4.52 (0.83) 3.68 (1.23) 4.04 (1.17) 3.84 (1.36) 3.86 (1.31) 
Persuasiveness 3.13 (1.58) 4.39 (0.97) 3.49 (1.54) 3.92 (1.12) 3.63 (1.35) 3.69 (1.39) 
Recommendation 12 (HIV) 
Comprehension 3.28 (1.71) 4.67 (0.60) 4.11 (1.02) 4.08 (1.26) 4.00 (1.31) 4.03 (1.29) 
Persuasiveness 3.34 (1.72) 4.55 (0.71) 3.73 (1.45) 4.00 (1.26) 3.93 (1.26) 3.91 (1.36) 
Recommendation 13 (Hepatitis B and C) 
Comprehension 3.63 (1.43) 4.58 (0.56) 4.00 (1.03) 4.16 (1.11) 4.09 (1.21) 4.09 (1.13) 
Persuasiveness 3.44 (1.50) 4.45 (0.67) 3.68 (1.36) 4.08 (1.19) 3.98 (1.22) 3.92 (1.26) 
Recommendation 14 (HPV) 
Comprehension 3.78 (1.29) 4.45 (0.79) 3.95 (1.13) 4.28 (1.10) 4.00 (1.21) 4.08 (1.14) 
Persuasiveness 3.88 (1.31) 4.27 (0.98) 3.68 (1.36) 4.20 (1.12) 3.79 (1.26) 3.94 (1.23) 
Recommendation 15 (Sexual activity) 
Comprehension 3.75 (1.34) 4.61 (0.61) 4.24 (0.96) 4.28 (1.06) 4.26 (1.07) 4.23 (1.05) 
Persuasiveness 3.59 (1.41) 4.30 (0.95) 3.84 (1.36) 4.16 (1.07) 4.07 (1.18) 3.99 (1.23) 
Recommendation 16 (Hormonal replacement therapy) 
Comprehension 3.72 (1.49) 4.61 (0.70) 4.03 (1.01) 4.28 (1.06) 3.98 (1.32) 4.11 (1.18) 
Persuasiveness 3.72 (1.46) 4.30 (0.88) 3.70 (1.29) 4.20 (1.08) 3.77 (1.41) 3.91 (1.27) 
Recommendation 17 (Breast cancer screening) 
Comprehension 3.94 (1.44) 4.67 (0.60) 4.00 (1.25) 4.04 (1.31) 4.19 (1.20) 4.17 (1.20) 
Persuasiveness 3.75 (1.52) 4.48 (0.71) 3.78 (1.51) 4.00 (1.29) 4.09 (1.13) 4.02 (1.28) 
Recommendation 18 (Cervical cancer screening) 
Comprehension 3.78 (1.39) 4.48 (0.80) 4.16 (0.96) 4.04 (1.24) 4.05 (1.21) 4.11 (1.14) 
Persuasiveness 3.66 (1.49) 4.30 (0.95) 3.89 (1.31) 3.96 (1.24) 3.86 (1.32) 3.93 (1.28) 
Recommendation 19 (Colorectal cancer screening) 
Comprehension 3.75 (1.41) 4.55 (0.71) 4.05 (1.10) 4.32 (0.85) 4.23 (1.04) 4.18 (1.08) 
Persuasiveness 3.44 (1.46) 4.30 (1.02) 3.54 (1.57) 4.20 (0.87) 4.09 (1.09) 3.91 (1.28) 
Total 
Comprehension 3.70 (1.21) 4.59 (0.50) 4.06 (0.86) 4.14 (0.96) 4.08 (0.90) 4.18 (0.94) 
Persuasiveness 3.49 (1.22) 4.33 (0.59) 3.69 (1.17) 3.99 (0.90) 3.88 (0.90) 3.87 (1.01) 
Test Statistics for Comprehension: F = 3.96 p = 0.04 * 
Test Statistics for Persuasiveness: F = 3.32 p = 0.012 * 

*p > 0.05 
* *p > 0.001 M 
Mean, SD: Standard deviation 
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when addressing a particular population group, specific wording should 
be added (i.e., recommendations for women). 

3.3.2. Wave 2 
Compared with the first version of draft recommendations, the sec

ond was better received and preferred, as messages were in general 
shorter and clearer. The only exceptions were recommendations on 
viruses-related preventive measures because the syntax of several mes
sages converging in only one produced some difficulties in under
standing. Further, participants expressed that the cancer screening draft 
messages were too long without adding relevant information. The 
recommendation on breastfeeding was still not well-comprehended 
(Table 5 for draft recommendations and comments). 

Participants also gave suggestions about possible dissemination 
channels for the LAC Code Against Cancer and highlighted that this is a 
very relevant tool that should be thoroughly and clearly distributed in 
the region using social media, but also traditional media, including 
community radios. 

4. Discussion 

As part of the methodology to develop the LAC Code Against Cancer, 
this study aimed to evaluate preliminary versions of the recommenda
tions in the general population. Our results showed that the Code had 
good levels of comprehension and persuasiveness in participants. The 
first iteration’s results were used as input for the WGs to review and 
rephrase the draft recommendations they had initially proposed. These 
discussions showed the importance of involving the community to 
enhance comprehension. This was the case of recommendations such as 

Helicobacter pylori, where the initial advice of “consult with your health 
practitioner if could benefit from…” was perceived as confusing and this 
feedback allowed the WG to rephrase the whole recommendation. The 
second iteration showed that some of the changes were accurate and 
clarified most of the comments that the population made for the first 
iteration. 

Both draft versions of the recommendations of the Code were written 
in a clear but direct way to express what a person should and should not 
do to reduce their risk of cancer. Accordingly, previous evidence has 
shown that people adhere to the recommendation for norm messages 
expressing what people ought to do and inform behavior via sanctions 
and using negatively worded messages [10]. However, other studies 
have shown that while individuals exposed to injunctive normative 
messages are more prone to search for information, the direct effect on 
behavior change was not significant. In this sense, looking up informa
tion could be a mediator of the behavior, but negatively worded mes
sages are more related to a higher risk perception, which does not 
always lead to behavior changes in the long term [11]. 

Scientific evidence suggests that the intention to change behavior is 
not always associated with behavior change. Kahneman [17] stated that 
people do not always behave rationally and that some behaviors are 
driven by emotions and environmental cues. However, while our results 
showed preferences towards less normative messages, This was espe
cially true for recommendations that participants perceived were sup
ported by scientific evidence and information they already knew, such 
as smoke-inhalation and mammograms. This could explain why the LAC 
Code Against Cancer needs to combine the evidence-based wording with 
persuasive information to enhance acceptability of the audience. 

Regarding health messages to reduce alcohol intake, studies have    

Table 3 
2-Way ANOVAs for Comprehension and Persuasion by sex, age groups and educational level.   

M (SD) F Sig. 

Comprehension      
Sex   0.140  0.709 
Male 4.00 (0.97)     
Female 4.17 (0.93)     
Age Groups   3.390  0.036 
18–39 4.37 (0.79)     
40–60 3.89 (1.02)     
Over 60 4.18 (0.88)     
Educational Level   0.852  0.468 
Some primary or primary 3.72 (1.34)     
Some Secondary or secondary 4.12 (0.99)     
Some Technical or technical 4.32 (0.98)     
Some Higher Education of Higher education 4.11 (0.85)     
Age * Educational Level   1.656  0.136 
Sex * Age   0.781  0.460 
Sex * Educational Level   0.072  0.975 
Persuasion      
Sex   0.018  0.894 
Male 3.72 (1.06)     
Female 3.94 (0.99)     
Age Groups   3.638  0.029* 
18–39 4.06 (0.94)     
40 to 60 3.65 (1.09)     
Over 60 4.04 (0.86)     
Educational Level   0.985  0.402 
Some primary or primary 3.56 (1.49)     
Some Secondary or secondary 3.90 (1.16)     
Some Technical or technical 4.15 (0.98)     
Some Higher Education of Higher education 3.84 (0.90)     
Age * Educational Level   1.582  0.156 
Sex * Age   1.104  0.334 
Sex * Educational Level   0.236  0.871 

*p > 0.05 ; **p > 0.001 M: Mean, SD: Standard deviation 

M. Lemos et al.                                                                                                                                                                                                                                  



Cancer Epidemiology 86 (2023) 102456

7

Table 4 
Summary of comments on the draft recommendations by the participants from the wave 1 qualitative study.  

Recommendation on Draft recommendation Comments wave 1 Actions taken 

1 Tobacco and other 
related products 

Do not smoke or consume tobacco in any of its 
forms. If you smoke, seek professional help, 
quitting is possible. 

In Colombia it was perceived as severe, radical, 
and stigmatizing, while Chile, Peru, and Puerto 
Rico simply suggest making it a positive 
statement instead of negative. 
In Puerto Rico there were concerns regarding 
this phrasing, since the term “presentaciones” 
(presentations) is not used to refer to types of 
tobacco and some participants wondered what 
“cualquiera de sus presentaciones” (“any of its 
forms”) meant. 

Based on research evidence about framing, it 
was decided to maintain the recommendation 
in the same way. 
The expression “any of its forms” was modified 
by “any type of tobacco” for more clarity. 

2 Second-hand smoke Make your home and public spaces free from 
tobacco smoke, vapor, aerosols. Respect 
smoking restrictions to take care of yourself and 
your family. 

Widely understood by participants and 
considered persuasive, but generated doubts 
regarding vapors and aerosol and why they are 
harmful. 
They suggested rephrasing “haga de su casa” 
(make your home) by “mantenga su casa” (keep 
your home) 

The public spaces were deleted because it is 
reiterative with the idea of respect the law (all 
public spaces are smoke free) 
Vapors and aerosol were suppressed since there 
is not sufficient evidence of their association 
with cancer. 

3 Indoor air pollution: 
Cooking or heating with 
coal or firewood 

Avoid coal smoke generation or accumulation 
within your home. If you cook with a coal oven 
or stove, try to do it outside of your home. 
Smoke raises the cancer risk. 

Participants in Brazil wondered why it is not 
recommended to use coal ovens inside the 
house and suggested starting with the phrase 
“Se você cozinha…” (if you cook…). 
Participants of Spanish-speaking countries 
expressed that “evite la generación de humo” is 
an odd statement. They suggested that the 
recommendation should propose what to do if 
you must use this cooking method. 

Participants suggestionswere accepted, so the 
“smoke generation” element was modified by 
“make sure smoke doesn’t build up inside your 
home” and the beginning with “if you cook or 
heat your home with coal or firewood, [.] ” was 
added. 

4 Weight Maintain a healthy weight, avoiding excess 
weight throughout your life. 

A less redundant phrasing that includes 
malnutrition was suggested. Participants in 
Brazil, Chile, and Puerto Rico wanted to know 
why being overweight could be unhealthy and 
lead to cancer. 

The importance of reaching or maintaining a 
healthy weight through proper nutrition was 
included. 

5 Physical activity and 
ambient air pollution  

Do physical activity daily. When there is high 
atmospheric pollution, do it inside your home 
or in closed spaces. Limit the time you spend 
sitting down. Being physically active prevents 
various types of cancer. 

It was suggested that the recommendation 
should be divided between physical activity and 
physical activity in environments with 
atmospheric contamination, since it is 
perceived as too long. 
Suggestions included using a more concrete and 
understandable term than “contaminación 
atmosférica” (atmospheric pollution) and 
making the phrase shorter and simpler. More 
information was requested to believe and 
follow the recommendation. 

The recommendation was divided in two as 
participants suggested. 

6 Diet  • Eat plenty of vegetables and fruits every day 
and at every meal.  

• Eat legumes (such as beans and lentils) daily.  
• Always choose whole grains/cereals (whole 

wheat bread, corn tortillas, brown rice).  
• Don’t drink sugary drinks. Prefer drinking 

water or sugar-free drinks.  
• Limit your intake of ultra-processed foods 

and other foods high in added sugars or fats.  
• Avoid processed meat (such as luncheon 

meats). Limit the consumption of red meat.  
• Limit the consumption of very hot drinks 

(>65 ºC). 

While it was well understood, participants 
reported that it is too long and exhausting. 
Some terms such as “ultraprocesados” (ultra- 
processed food) and “embutidos” (sausages) 
were not understood in Brazil. 
Participants in Brazil requested explanations as 
to why it is important to follow this 
recommendations. 
Chileans suggested not using technicisms such 
as “<65◦”. 
Puerto Rico participants suggested to include 
the terms “habichuelas” (string beans) and 
“vegetales” (vegetables) and to also express 
temperature in Fahrenheit degrees. Also, some 
participants did not understand the term 
“leguminosas” (legumes). 
Overall, participants said that 
recommendations should focus on balance 
instead of restrictions. 

While the recommendation was well 
understood, even with some unknown terms in 
different countries, changes were made trying 
to make it clearer by adding examples that are 
understood for the majority of the audience. 

7 Alcohol Avoid consumption of alcoholic beverages. 
Consuming alcohol increases cancer risk. 

A clearer relationship between cancer and 
alcohol consumption was requested by 
participants. Especially because most of the 
participants did not believe this statement to be 
true or to have solid evidence. 

The purpose of a strong term as “avoiding” the 
intake was explicit to challenge the idea of a 
healthy alcohol consumption. 

8 Breastfeeding Breastfeed, the more months the better. 
Breastfeeding reduces the risk of breast cancer 
in the mother and excess weight in the child. 

The first sentence wasconfusing. Particularly, 
“de pecho” (give the breast) was not understood 
and most participants suggested removing it or 
paraphrasing it. This was not the case for Brazil 
since there the translation “amamente” 
(amamante in Spanish, breastfeed in english) 
was used. 
It was perceived as a disorganized and 

In Spanish the expression of “give the breast” 
was changed for breastfeed which was clearer 
for the participants. 

(continued on next page) 
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Table 4 (continued ) 

Recommendation on Draft recommendation Comments wave 1 Actions taken 

imprecise statement. 
Overall, participants wondered for how long, 
emphasized in inclusive language “bebé” 
(baby) instead of “niño” (child) and to direct 
this message only to women. 

9 Sun exposure Avoid prolonged and direct sun exposure. Use 
solar protection to prevent skin cancer. 

Participants suggested that it should include 
clarification and examples of the term 
“protección solar” (sun protection) and 
wondered about the amount of time that is 
considered prolonged exposure. 

To clarify the recommendation the expression 
“prolonged exposure” was changed by “[.] 
exposure during peak sunlight hours.” 

10 Risk factors in the 
workplace 

Find out if you are exposed to carcinogenic 
substances at work. If so, ask for and use 
individual protection equipment. 

Appropriate terminology was suggested: 
“Equipos de protección personal” instead of 
“Equipos de protección individual” (personal 
versus individual protection equipment). 
Some suggested including a list of carcinogenic 
substances. Participants in Brazil said they were 
unaware of which these substances are, and 
which protection gear they should use. 
Finally, participants in general suggested 
changing “pida” (ask for) for “exija” (demand). 

To avoid confusion, the recommendation was 
rephrased as follows: “Find out if your job 
exposes you to substances that can cause 
cancer, and request and adopt the 
recommended protective measures.” 

11 Helicobacter pilory Consult with your health professional to 
determine if you could benefit from the 
diagnosis and treatment of the bacteria 
Helicobacter pylori, which causes stomach 
cancer. 

The structure of this recommendation, as well 
as those beginning with “Consulte con su 
profesional de salud…” (consult your health 
practitioner) (recommendations 13 and 16) 
were perceived as confusing. Further, they were 
unsure regarding the bacterium, the symptoms 
caused by the infection and when and who to 
consult. Participants wondered why consulting 
if they do not show any symptoms and what 
“benefit” means. 
Several participants in Brazil stated their 
incomprehension and need for further and 
clearer information. 

The phrase “Consult with your health 
practitioner” was eliminated as well as the idea 
of benefit from the diagnosis. 

12 Human 
Immunodeficiency Virus 
- HIV 

Get tested for the cancer-causing Human 
Immunodeficiency Virus (HIV). HIV infection 
can be treated. 

Participants reported that for them there is no 
reason to get tested if they have been careful 
and do not have any symptoms. Particularly, in 
Brazil there was a lot of doubt regarding the 
causal relation between HIV and cancer. 
There was a call for appropriate language 
stating “infección por VIH” instead of 
“infección de VIH” (being infected with HIV). 

The causal relation between HIV and cancer 
was included in the heading of the new 
recommendation explaining that all these 
infections can cause cancer. The heading reads 
as follows: “Infection with viruses such as 
hepatitis B and C, human papillomavirus 
(HPV), and human immunodeficiency virus 
(HIV) can also cause cancer.” 

13 Hepatitis B and C Consult your health care professional to 
determine if you could benefit from diagnosis 
and treatment of Hepatitis B and C. Vaccinate 
newborns for Hepatitis B within the first 24 
hours of life and get vaccinated if you did not 
receive the vaccine. Hepatitis virus causes liver 
cancer. 

Like for recommendation 11, the structure was 
found to be problematic, and some people were 
more or less likely to take it into account: older 
generations were not aware of this issue and 
reported that it is not worth it to get vaccinated 
now, unless a doctor specifically told them to do 
so. 
Participants in Brazil questioned if viruses can 
cause cancer and why, stating that they needed 
further reasons and explanations. 

The phrase “Consult with your health 
practitioner” was eliminated. The causal 
relation between Hepatitis B and Cand cancer 
was included in the heading of the new 
recommendation explaining that all these 
infections can cause cancer (see above). 

14 Human Papillomavirus 
– HPV 

Vaccinate girls and adolescents against the 
Human Papillomavirus (HPV) according to 
your country’s program, when available, also 
vaccinate boys. HPV causes several types of 
cancer, and the vaccine is safe. 

Participants reported some confusion regarding 
comprehension of this recommendation. While 
some were aware of HPV and its risks, they 
considered the syntax to be odd and 
disorganized. 

The syntax was changed, as follows: “Vaccinate 
girls and teens against the human 
papillomavirus (HPV), primarily to help 
prevent cervical cancer, as well as other types of 
cancer. Take this preventive measure at the 
ages recommended in your country. If 
available, vaccinate boys as well.” to give more 
clarity. 

15 Sexual activity Use a condom when having sex to help prevent 
virus infections that are linked to cancer. 

Participants did not understand the association 
between wearing a condom and cancer 
prevention, and expected more explanation 
regarding why wearing a condom may prevent 
cancer. The word “virus” was considered 
confusing and out of place. 

The word “virus” was eliminated, and the 
recommendation was rephrased as follows: 
“Make sure to use condoms consistently and 
correctly, especially with new or casual 
partners”. 

16 Hormonal replacement 
therapy 

Consult your health care professional about the 
risks and benefits of menopausal hormone 
therapy, if you need it, use it for as short a time 
as possible. This therapy increases the risk of 
some types of cancer such as breast cancer. 

As with other recommendations with similar 
structure, this was found confusing. There was 
confusion regarding the word “terapia” 
(therapy) since it is supposed to help, not to 
harm (being a risk factor for cancer). 

The phrase “Consult with your health 
practitioner” was eliminated as well as the 
word “therapy”. The final recommendation 
reads, as follows: “Do not use hormone 
replacement for menopause unless directed to 
do so by your healthcare provider. Hormone 
replacement can cause breast cancer.” 

17 Breast cancer screening If you are a woman between the ages of 50 and 
74, get a mammogram every two years. If you 
don’t have access to a mammogram, get a 
checkup once a year. 

Participants suggested that this 
recommendation should include younger 
populations and encourage breast self- 
examination. 

The new recommendation includes younger 
populations, by adding “If you are 40 or older, 
visit a health care provider every two years for a 
clinical breast examination. [.]”. 

(continued on next page) 
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shown that when people receive information that states they should not 
perform a commonly approved behavior, they could infer that most 
people behave in the inappropriate way and therefore discard the new 
information [18,19]. However, our qualitative results showed that the 
dissonance caused by these messages was lower when they knew that 
the recommendations were the LAC Code Against Cancer, and partici
pants generally understood the importance of the messages and the main 
information they conveyed written by a credible source. This led us to 
propose that an introductory statement in the Code was needed, high
lighting that recommendations were developed by experts from LAC 
with the support of internationally credible institutions, therefore 
including both credible and context-relevant sources at the beginning of 
the Code. Additionally, it is important to identify community leaders 
that could disseminate the Code and make it clear, relevant, and trust
worthy to people. 

The general structure of all proposed recommendations in the LAC 
Code Against Cancer aimed at emphasizing the gains that health be
haviors could generate and the risks that people need to be aware of. The 
results of this study showed that people could understand the framing 
used in the draft recommendations such as for example: on breastfeed
ing, showing the benefits for both children and lactating mothers, on the 
importance of getting tested for Human Papillomavirus, on using solar 
protection and protective individual equipment in jobs exposed to 
cancerogenic substances. 

Models for behavior change emphasize providing information to 
people that supports the importance of the behavior, and how that could 
help to form or reinforce the beliefs associated with healthcare [20,21]. 
Therefore, it is important to explain the link between the behaviors and 
cancer, such as in some draft recommendations that are not commonly 
perceived as related to cancer, where this needed to be explained: e.g., 
breastfeeding, the use of condoms, or avoiding alcohol intake. This 
implies that healthcare professionals need to provide more information 
about what to do and why to help people engage in those behaviors. This 
could be especially important for people from 40–60 years of age who 
showed lower comprehension and are less convinced by the health 
messages but are the population group that will be affected more 
directly by prevention efforts in the near future. For this purpose, the 
LAC Code Against Cancer includes an additional knowledge transfer 
output: an online competency-based microlearning program for primary 
care healthcare professionals, to build capacity on how these pro
fessionals can help their community prevent or reduce their risk of 
cancer, by motivating their patients and families to adopt the Codés 
recommendations [22]. 

The Code is perceived as an important tool and a good starting point 
for cancer prevention in LAC. However, to effectively reach the popu
lation in the region, contemplating diverse language backgrounds, 
educational levels, and health and reading literacy, present sometimes 
even in the same country, future dissemination studies should include 
insights from this and future studies as well as previous implementation 
research. Future studies on the implementation and adoption of the 

Code could show the impact of cancer prevention recommendations on 
actual behavioral change. 

Before concluding, it is important to highlight some limitations. 
Firstly, our sample had an overrepresentation of women, of highly 
educated people and of residents of urban areas. Despite the known 
disadvantages of this sampling method for generalizability of results, we 
needed to obtain rapid results that could inform the wording of the draft 
recommendations while the Code was still in development by the WGs. 
Further studies should be conducted and may provide more information 
about the Code and the potential impact of its implementation beyond 
the countries studied here and with specific population groups to inform 
potential next editions. Additionally, the results from Brazil suggest 
difficulties in translation procedures, indicating that context specificity 
and cultural adaptation will be a central issue for dissemination of the 
LAC Code Against Cancer since it was originally developed in Spanish 
and therefore, some nuances may have been lost in the translation 
process for the purposes of this validation research. Our findings have 
ensured that the team responsible for the final translation will not 
deliver a direct translation but adapted to the context. However, it is 
important to note that the differences among countries only reach sig
nificant differences between Chile and Brazil, and not among all coun
tries, showing that the LAC Code Against Cancer has good levels of 
comprehension in the region. 

5. Conclusion 

The LAC Code Against Cancer is a valuable tool of comprehensible 
messages for the public, with concrete actions everyone can take to 
prevent cancer. This study supported the development of the Code by 
providing modifications on wording to the proposed recommendations, 
and introduction and framing of the messages. Although further 
research should assess particularities of the region for widespread effi
cient dissemination of these important cancer prevention messages (e.g., 
use of social media for certain age groups), still, we would like to 
highlight the relevance of pretesting health messages and the value of 
our data during the development of the LAC Code Against Cancer. 
Finally, it is especially important that health professionals educate 
people about cancer prevention recommendations, particularly in rural 
areas and people with less educational resources, to improve knowledge 
and awareness on how to prevent cancer. 
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Table 4 (continued ) 

Recommendation on Draft recommendation Comments wave 1 Actions taken 

18 Cervical cancer 
screening 

If you are a woman over 30 years of age, get an 
HPV test to prevent cervical cancer. Find out if 
you can take the sample yourself. 

Participants highlighted that in Colombia and 
Brazil the test must be done in a laboratory, not 
by yourself. 
Since the recommendation states “infórmese” 
(get information), participants wondered where 
and whom they may ask. 

The new recommendation gives options for 
those who do not have access to the test: “[.]If 
you don’t have access to the HPV test, ask for 
the exam that is available in your country”. The 
statement of getting information was modified 
to follow your doctor’s recommendations. 

19 Colorectal cancer 
screening 

If you are between the ages of 50 and 74, ask 
your doctor for colorectal cancer screening 
every two years. 

While participants understood the syntax of the 
recommendation, they did not find it to be 
persuasive. They confused the stool test with a 
colonoscopy which they knew to be somewhat 
risky if they did not have any symptoms. 

The recommendation was rewritten to clarify 
that the test is a fecal occult blood test or a 
colonoscopy.  
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Table 5 
Summary of comments on the draft recommendations by the participants from the wave 2 qualitative study.  

Recommendation Draft recommendation Comments wave 2 

Heading The group of experts on cancer prevention convened by the IARC/ 
WHO proposes the following recommendations aimed at the main 
factors that can cause cancer. The adoption of these prevention 
strategies for the general population will allow a decrease in the 
number of cancer patients in Latin American and Caribbean 
countries.  

1 (Tobacco and other related products) Do not smoke or use any type of tobacco. If you do, it is possible to 
quit, if necessary with professional help. Also do not use electronic 
cigarettes since they are a gateway for tobacco consumption 

Participants accepted and understood it 

2 (Second-hand smoke) Make your home smoke-free. Respect the laws that ensure tobacco 
smoke-free spaces to take care of everyone’s health. 

Participants accepted and understood it and highlighted that 
involving others and their wellbeing was very important. 

3 (Weight) Maintain or reach your healthy weight throughout life through 
proper nutrition and physical activity to prevent various types of 
cancer. 

Although some participants had difficulty reading it at first, 
they understood it. “Mantenga” (maintain) was considered a 
strange way to begin the sentence. 

4 (Physical activity) Be physically active daily throughout life and limit the time you 
spend sitting. Being physically active prevents several types of 
cancer. 

Mostly understood and accepted 

5 (Diet)  • Eat plenty of vegetables and fruits every day and at every meal.  
• Eat legumes (such as beans and lentils) daily.  
• Always choose whole grains/cereals (whole wheat bread, corn 

tortillas, brown rice).  
• Don’t drink sugary drinks. Prefer drinking water or sugar-free 

drinks.  
• Limit your intake of ultra-processed foods and other foods high 

in added sugars or fats.  
• Avoid processed meat (such as luncheon meats). Limit the 

consumption of red meat.  
• Limit the consumption of very hot drinks (>65 ºC). 

Non tested 

6 (Alcohol) Avoid drinking alcoholic beverages to prevent various types of 
cancer. If required, seek professional help. 

This recommendation was understood, and mostly accepted, 
except for some participants who doubted about the relation 
between alcohol consumption and cancer 

7 (Breastfeeding) Breastfeed, the more months the better. Breastfeeding reduces the 
risk of breast cancer in the mother and excess weight in the child. 

Some participants had no prior knowledge of this relation, but 
still considered breastfeeding to be important. The sentence was 
perceived as “weirdly constructed” due to the use of the 
expression “De pecho”. 

8 (Sun exposure) Protect yourself from direct exposure to the sun in the hours of 
greatest solar intensity to prevent skin cancer. 

Most participants were aware of this recommendation, however 
they wondered which were the hours in which sun exposure was 
most dangerous and why is the sun also said to be beneficial, in 
the case of vitamin D production. 

9 (Indoor air pollution: Cooking or heating 
with coal or firewood) 

If you cook or heat your home with coal or wood, avoid smoke 
buildup inside your home. 

Widely understood and accepted. 

10 (Ambient air pollution) If there is high air pollution, limit the time you spend outdoors. This recommendation was widely understood and accepted. 
11 (Risk factors in the workplace) Find out if you are exposed to substances that can cause cancer at 

work and take the recommended protective measures. 
Somewhat understood, with some participants expressing 
confusion over this recommendation. Suggestions included 
adding examples of jobs where individuals may be exposed and 
where to consult or inform oneself. 

12 (Helicobacter pilory, Human 
Immunodeficiency Virus – HIV, Hepatitis 
B and C, Human Papillomavirus - HPV) 

The following infections can cause cancer. Therefore,   

• Vaccinate newborns against the hepatitis B virus during the 
first 24 h of life.  

• Get yourself and your family (at any age) vaccinated if you 
haven’t already.  

• Vaccinate girls and adolescents against the Human 
Papillomavirus (HPV) (mainly to prevent cervical cancer and 
other types of cancer) at the ages recommended in your 
country, and if available, also vaccinate boys.  

• Consult a health professional to find out if you could benefit 
from the detection and treatment of Helicobacter pylori bacterial 
infection (to prevent stomach cancer) and Hepatitis B and C 
viruses (to prevent liver cancer).  

• Get tested for the Human Immunodeficiency Virus (HIV) and 
ask about prevention and treatment programs available in your 
country.  

• • Use a condom correctly and consistently when having sex, 
especially with new or casual partners. 

The amount of information included in this recommendation 
was found to be overwhelming for participants, reducing overall 
understanding. 
Participants expressed confusion over the detection and 
treatment of Helicobacter pylori, which was paired with 
detection and treatment of Hepatitis B and C, but of which the 
recommendation also suggested vaccines, hence confounding 
participants as to if Helicobacter pylori may have a vaccine. 
While understanding was lower compared to other 
recommendations, participants understood that vaccines, 
checkups and screening are very important. 

13 (Sexual activity) Use a condom correctly and consistently when having sex, 
especially with new or casual partners. 

Widely understood and accepted. 

14 (Hormonal replacement therapy) Don’t take hormone replacement for menopause unless directed 
by your doctor. Hormone replacement can cause breast cancer. 

Some individuals were not aware of what “reemplazo 
hormonal” (hormone substitution) meant and were confused by 
the term. This recommendation was also associated with self- 
medicating and how it is important to avoid it. 

15 (Breast cancer screening) If you are a woman 40 years of age or older, attend a clinical 
breast exam and, starting at age 50 and up to 74 years, a 
mammogram every two years for early detection of breast cancer. 

Most participants understood and accepted the 
recommendation, but for some it is confusing because it has so 

(continued on next page) 
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Table 5 (continued ) 

Recommendation Draft recommendation Comments wave 2 

If you do not have access to a mammogram, continue with the 
clinical breast exam. Follow your doctor’s recommendations 
based on your results. 

many independent phrases and conditions (e.g.: if you are older 
than 40, 50, etc.) 

16 (Cervical cancer screening) If you are a woman 30 years of age or older, ask your doctor for a 
molecular Human Papillomavirus (HPV) test at least twice in your 
life to prevent cervical cancer. See if you can take the sample 
yourself. If you do not have access to HPV testing, request the 
available test. Follow your doctor’s recommendations based on 
your results. 

Widely understood and accepted. 

17 (Colorectal cancer screening) If you are between the ages of 50 and 74, ask your doctor for a 
fecal occult blood test every two years to prevent colon cancer. 
Follow your doctor’s recommendations based on your results. 

Widely understood and accepted.  
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