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Abstract

Background: Prevention strategies for cancer are necessary. Health workers who often serve as role models bear re-
sponsibility for prevention counseling and programs. However, whether their habits and behaviors reflect prevention goals are
unknown. We describe the prevalence of cancer risk factors and prevention behaviors in health workers of a referral cancer
center in Mexico City.

Methods: Cross-sectional study in which workers of the National Cancer Institute were invited to participate in a prevention
program, risk factor survey, and nutrition, psychological, and genetic counseling were included. The likelihood of cancer was
calculated based on the presence of risk factors. Factors associated with prevention behaviors were identified by logistic
regression.

Results: We recruited 301 workers; 77% were women. The median self-reported BMI was 26.4 kg/m2, 9.97% smoked, 78%
drank alcohol, and 89% did not get at least 150 min/week of physical activity. In women, age (OR = 1.3 95%CI 1.01-1.06) and
physical activity of 150 min/week (OR = 2.52 95% CI 1.28-4.96) were associated with cancer prevention behaviors. No risk
factors were associated with healthy behaviors among men.

Conclusion: Health workers may have unhealthy lifestyles and behaviors, is essential to create supportive environments to
promote cancer prevention counseling and programs effectively.
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Introduction

Cancer is one of the leading causes of morbidity and mortality
worldwide, accounting for approximately 10 million deaths in
2020,1 many of which were caused by potentially modifiable
risk factors. Therefore, the relevance of prevention as a means
to reduce the global burden of this disease is strongly sup-
ported.2 Furthermore, modifying or avoiding some risk factors
such as tobacco use, overweight or obesity, alcohol use,
sexually transmitted HPV infection, hepatitis, or other
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carcinogenic infections can significantly reduce the burden of
cancer.2,3

In Mexico, cancer is the third cause of mortality, mainly
due to breast, cervical, lung, colon, and prostate cancer.4,5 The
burden of these types of preventable cancer is unnecessarily
high because of the high prevalence of risk factors for these
types of cancer in the Mexican population.6 Early detection
programs for breast and cervical cancer have expanded in
Mexico in recent years, but the coverage of these programs in
higher-risk populations is still low.6 This should be
strengthened, since it is well known that between 30-50% of
cancers can be prevented by avoiding risk factors and im-
plementing existing evidence-based prevention strategies.7,8

Individuals interested in cancer prevention face many
challenges and barriers in low-and middle-income countries,9

resulting in delayed cancer diagnosis and poorer survival.
These barriers include low education level, lack of formal
employment and social security, low income, and living in
rural settings. However, these barriers are not the typical ones
faced by health workers. Research among health workers,
especially nurses, has reported barriers to health that include
poor nutrition, insufficient physical activity, sleep debt, few
rest breaks, lack of regular check-ups and tests, tobacco and
alcohol use, and drug abuse.10-15 Unfortunately, such modi-
fiable behaviors could compromise cancer prevention efforts
even in institutions devoted to cancer care.

A survey about the alignment of personal behaviors among
individuals with primary or secondary cancer prevention goals
has not been reported among health personnel working in
cancer centers. Thus, this paper aims to describe cancer-
related risk factors and prevention behaviors according to
these factors in health workers of a referral cancer center in
Mexico City.

Methodology

Cross-sectional epidemiological study. Data were collected
between March and December 2019. We surveyed a sample of
the health workers of the National Cancer Institute of Mexico
(INCan), the leading oncology reference center in the country.
The invitation to participate in the study was made open to all
personnel assigned to the institute; we excluded subjects with
a previous history of cancer or premalignant lesion. There
were no other selection criteria. The sample was 15.7% of
formal INCan workers who agreed to participate in a pilot
cancer prevention program developed by the recently opened
Prevention Research Center and to answer the risk factor
questionnaire; the review the medical records of all the par-
ticipants was approved by the Research Committee and Re-
search Ethics Committee of INCan (2021/014), the data
support without identifying the participants, for the replication
of the analysis is in the Mendeley repository (DOI: 10.17632/
34f2hybrwb.1). The reporting of this study conforms to
STROBE guidelines.16

The prevention program included a risk factor question-
naire that calculated the likelihood of developing specific
potentially preventable cancers (cervical, breast, prostate,
colon, and lung). Additionally, psychologists, geneticists,
nutritionists, and general practitioners trained in cancer pre-
vention provided personalized counseling. Follow-up visits
with the psychologist and nutritionist were scheduled at least
every month for 6 months. The appointments with the genetic
counselor were scheduled depending on the needs of the
participants. In the present paper, we only included baseline
data collected.

The risk factor questionnaire contained 130 items, created
after a systematic review of papers published between 2015
and 2019 about cancer risk factors. We searched MEDLINE
via PubMed and Latin American and Caribbean Health Sci-
ences via LILACS. We included papers in English and
Spanish, dissertations, reports, and official documents. We
used 3 combined queries as follows: (“2015/01/01” [Date–
Publication]: “2019/12/31” [Date–Publication]) AND ((can-
cer of prostate, breast, cervix, lung, colon [MeSH Terms]) OR
(cancer of prostate, breast, cervix, lung, colon [MeSH
Terms])) OR (cancer of prostate, breast, cervix, lung, colon
[text word]) AND ((risk factors [text word]) OR (risk factors
[text word])) OR (risk factors [text word]). We extracted the
resulting titles and abstracts into a spreadsheet. Papers
showing measures of association were assigned a higher
priority, and the questions were drafted considering this re-
view. The questionnaire was revised by a panel of expert
oncologists in charge of the prevention programs at INCan,
and nutritionists who considered the international recom-
mendations for diet and exercise.17 The questionnaire also
included early detection behaviors for each type of cancer,
information that was corroborated in the medical records of
each participant. This panel of experts was in charge of
validating the questionnaire´s content by discussion and
consensus.

All the participants received recommendations based on
national Clinical Practice Guidelines depending on their
likelihood of developing any of the main types of cancer; this
included primary and secondary prevention strategies, such as
maintaining of healthy lifestyles, and identification of risk
groups for hereditary cancer, among other.18-22 These likeli-
hoods were calculated using their risk factors, computed
through simulation of the probability distribution for each
variable based on statistical parameters; we simulated the
binary response (0: not cancer 1: cancer) in a hypothetical
Mexican cohort, in which a predictive logistic regression
model (logit) was adjusted for each type of cancer.23 The
magnitude of the association for each factor was estimated
based on the literature review, only evidence-based factors
were included getting the following goodness of fit results:
breast (specificity .630, sensitivity .861, Area Under the Curve
AUC .83); cervical (specificity .816, sensitivity .668, AUC
.82); prostate (specificity .763, sensitivity .521, AUC .70);
colon (specificity .995, sensitivity .30, AUC .67) and lung
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(specificity .912, sensitivity .435, AUC .78). The likelihood
was categorized into tertiles to individualize the recommen-
dations for timely detection that were given during follow-up.

Statistical Analysis

The total working population of INCan at that time was 1900
employees, considering a maximum expected frequency of
50% in any of the risk factors, an acceptable, marginal error of
5% with a confidence level of 90%, a sample size of 237
participants. We achieved the participation of 301 workers,

We used descriptive statistics for each risk factor and
prevention behavior. The statistical differences between sex
and likelihood groups were computed using the chi-square test
and Student’s t-test or Mann–Whitney U test according to the
variable distribution. Using a logistic regression model, we
identified the variables associated with secondary prevention
behaviors adjusted for the likelihood of developing cancer-
based on known risk factors. We calculated the goodness of fit
by the Hosmer-Lemeshow test and the classification ability by
the receiver operating characteristic (ROC) curve. A P-value <
.05 was considered statistically significant. All analyses were
performed with Stata v.14.

Results

A total of 301 health workers were recruited, representing
15.4% of all personnel at the National Cancer Institute; 67.4%
were administrative staff, and the rest were nurses, re-
searchers, nutritionists, and technicians from different fields.
Women accounted for 77.4% of all participants. The mean age
was 44.4 ± 11.4 years. Men were slightly younger. Regarding
clinical data, the median self-reported BMI was 26.4 (P25
23.49- P7529.48); 9.3% of participants had diabetes mellitus,
36.5% irritable bowel syndrome, 12.6% ulcerative colitis,
10.9% familial polyps, 10.6% STDs. Furthermore, 6.9% of
participants had strong family history indicating possible
genetic mutation; 7.3% had a family history of breast or
ovarian cancer. Concerning tobacco, 9.9% were active
smokers, with a statistically significant difference between
genders. Alcohol use was reported in 78.1% of participants,
different between genders too. Regarding pollutant exposure,
58.4% used public transport; pesticide exposure was reported
in 14.2% of participants, wood smoke exposure in 12.9%, and
occupational chemical inhalation exposure in 20.27%. Only
11.3% of participants reported getting more than 150 minutes
of physical activity per week; 60.1% of women were sedentary
compared with 36.7% of men. More than 70% of participants
reported eating 5 or fewer servings of fruits and vegetables
daily. Both genders reported eating high-calorie foods (Table
1). The specific gynecologic history is detailed in
supplemental materials.

According to the tertile likelihood of developing one of the
main types of cancers, no risk factors or behaviors examined
were significantly associated with the likelihood of

undergoing screening tests, considering the recommendations
according to age (Table 2). In the multivariate model for
women, no significant association was found between the
categories of suffering any of the tumors and the performance
of mammography and/or cervical cytology. However, a sta-
tistically significant association was found between age (OR =
1.3 95% CI 1.00-1.06 P = .016) and physical activity of
150 min a week compared to those sedentary women (OR =
2.52 95% CI 1.28-4.96 P = .007) with the performance of
some of the early detection tests (Table 3). No risk factors were
associated with participation in cancer prevention screening
among men (data not included).

Discussion

This analysis of health workers from a cancer reference center
in Mexico City showed the high prevalence of risk factors for
cancer despite being aware of the issue. The health workers
were mainly young adults (≈44 years); more than half were
overweight and reported using tobacco and alcohol often and
in high quantities, especially men. Both genders exhibited
high levels of inactivity and consumption of high-calorie
foods. We did not observe a significant relationship be-
tween the presence of such cancer-related risk factors and
adherence to secondary prevention adjusted per age. We only
identified that older participants and those who got 150 min-
utes of physical activity per week were more likely to comply
with recommendations for screening tests for early cancer
detection.

In 2018, 11.4% of Mexican people over 20 years smoked
daily. We observed a lower prevalence among health workers
at INCan (9.97%); however, the prevalence for workers men
(12.5%) was higher than reported in the general population.
Alcohol use followed a similar pattern. Regarding BMI, more
than 50% of INCan participants self-reported as overweight or
obese, which is consistent with national prevalence (39.1%
and 36.1%, respectively); however, it was not associated with
healthy behaviors. Regarding physical activity, health workers
were more inactive (54.8%) than the general population
(17.3%).6 Health workers reported eating more fruits and
vegetables and processed and high-calorie foods than the
general population.Wood smoke exposure was lower in health
workers than in the general population (12.9% and 14%,
respectively).6,24

The health workers included in this analysis appear to
exhibit health behaviors similar or worse (physical activity
and consumption of processed and high-calorie foods) to those
of the general population, even when they are aware of the
consequences. Some studies have reported that nurses seem to
have a high prevalence of obesity, probably due to unhealthy
diet, physical inactivity, lack of sleep, and high-stress levels.
This situation is frequent in developing and developed
countries.25-27 Additionally, research suggests that the ability
to deliver credible messages, recommendations, and advice to
the general population is diminished when health workers do
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Table 1. Health Status of the Working Population.

Variable

All Men Women

P-valueN = 301 68 (22.59%) 233 (77.41%)

Occupation <.01
Medical doctor 11 (3.65) 6 (8.82) 5 (2.15)
Radiologic technician 11 (3.65) 5 (7.35) 6 (2.58)
Administrative staff 203 (67.44) 36 (52.94) 167 (71.67)
Other medical staffb 76 (25.25) 21 (30.88) 55 (23.61)
Age 44.38 (±11.38) 42.24 (±11.74) 45.00 (±11.25) .07
Self-reported BMIa 26.4 (23.49-29.48) 26.14 (23.98-29.31) 26.56 (23.06-29.9) .95
Diabetes mellitus 29 (9.63) 5 (7.35) 24 (10.30) .46
Current tobacco use <.01
Yes 30 (9.97) 13 (19.12) 17 (7.30)
No 271 (90.03) 55 (80.88) 216 (97.70)
Years of smokinga 15 (5.5-20) 10 (6-20) 16 (4-20) .84
Number of cigarettes per day 5 (3-12) 5 (4-7) 5 (3-15) .73
Pack-years 4.12 (1.2-15) 2 (1.5-7.7) 5 (1.2-15) .46
Alcohol use <.01
Yes 235 (78.07) 63 (92.64) 172 (73.81)
No 66 (21.92) 5 (7.36) 61 (26.18)
Number of drinks per day <.01
<3 169 (71.91) 32 (50.79) 137 (79.65)
3-5 50 (21.27) 22 (34.92) 28 (16.27)
5-10 10 (4.25) 5 (7.93) 5 (2.90)
>10 6 (2.55) 4 (6.34) 2 (1.16)
Pesticide exposure .19
Yes 43 (14.29) 13 (19.12) 30 (12.88)
No 258 (85.71) 55 (80.88) 203 (87.12)
Wood smoke exposure .88
Yes 37 (12.9) 8 (11.76) 29 (12.45)
No 264 (87.71) 60 (88.24) 204 (87.55)
Means of transportation <.01
Car 116 (38.54) 30 (44.12) 86 (36.91)
Public transport 176 (58.48) 34 (50) 142 (60.94)
Bicycle 2 (.66) 2 (2.94) 0 (0)
None 7 (2.33) 2 (2.94) 5 (2.15)
Occupational chemical inhalation exposure .27
Yes 61 (20.27) 17 (25) 44 (18.88)
No 240 (79.73) 51 (75) 189 (81.12)
Physical activity min/week <.01
Sedentary 165 (54.81) 25 (36.73) 140 (60.08)
≤150 34 (11.30) 14 (20.58) 20 (8.58)
>150 102 (33.89) 29 (42.64) 73 (31.33)
Fruitsc 0.1
None 5 (1.66) 3 (4.41) 2 (.86)
1-2 216 (71.76) 42 (61.76) 174 (74.68)
3-5 67 (22.26) 19 (27.94) 48 (20.60)
6-10 12 (3.99) 4 (5.88) 8 (3.43)
More than 10 1 (.33) 0 (0) 1 (.43)

(continued)
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not adhere to prevention and health promotion guidelines
themselves.28-30

Currently, there is little literature on healthy lifestyles and
behaviors among health workers in Latin America, particu-
larly about cancer prevention. Given the magnitude of cancer
in Mexico and the population surveyed working at the
country´s largest referral cancer center, we expected workers
to engage in healthy habits and avoid cancer risk factors.
However, our findings did not fully support our assumption.

Respect tests for early cancer detection, we found that
female workers at INCan underwent screening tests more
often than the general population. Among female health
worker participants, 40.77% on average had a mammogram in
the past year, compared with the general population (20-
27.5% among women aged 40-69); 48.07% had cervical
cytology tests, as opposed to the general population (28.9% of
women over 20).8 One explanation for this disparity, even
though national prevention programs have been implemented
inMexico for more than two decades, is the lower accessibility
to this type of service and the lack of follow-up and continuity
of existing programs, among others.31 Additionally, INCan
has established programs that facilitate access to screening for

its workers. On the other hand, women tend to seek medical
attention more often.32 Disappointingly, male workers re-
ported a higher prevalence of many risk factors and unhealthy
behaviors than women, but they did not engage in prevention
behaviors. Not long ago, INCan and the National Health
System reinforced prevention programs aimed at men through
greater dissemination and access to them.

Improving the work and social environment of theMexican
population and promoting changes in health workers’ habits
through preventive education is essential. Obesity,33,34 met-
abolic syndrome,35,36 cardiovascular diseases,37 sleep disor-
ders,38 and depression39 have been described as work-related
health problems. Therefore, health workers must assist with
prevention measures and disease control. In addition, some
studies have demonstrated the direct relationship between
one’s health habits and the ability to implement strategies
targeted at the population.40-42 Therefore, health workers must
maintain and promote healthy environments to disseminate
preventive actions effectively.

This manuscript aimed to explore the prevalence of risk
factors in a sample of the working population at INCan. An
open invitation was issued to receive prevention assistance. It

Table 1. (continued)

Variable

All Men Women

P-valueN = 301 68 (22.59%) 233 (77.41%)

Vegetablesc .41
None 7 (2.33) 3 (4.41) 4 (1.72)
1-2 221 (73.42) 45 (66.18) 176 (75.54)
3-5 61 (20.27) 16 (23.53) 45 (19.31)
6-10 10 (3.32) 3 (4.41) 7 (3)
More than 10 2 (.66) 1 (1.47) 1 (.43)
Red meatc .01
None 24 (7.97) 5 (7.35) 19 (8.15)
1-2 225 (74.75) 44 (64.71) 181 (77.68)
3-5 42 (13.95) 13 (19.12) 29 (12.45)
6-10 9 (2.99) 5 (7.35) 4 (1.72)
More than 10 1 (.33) 1 (1.47) 0 (0)
Processed meatc <.01
None 41 (13.62) 11 (16.18) 30 (12.88)
1-2 217 (79.02) 38 (55.88) 179 (76.82)
3-5 39 (12.96) 16 (23.53) 23 (9.87)
6-10 4 (1.33) 3 (4.41) 1 (.43)
More than 10 0 (0) 0 (0) 0 (0)
High-calorie foodsc .39
None 55 (18.27) 18 (26.47) 37 (15.88)
1-2 152 (50.50) 30 (44.12) 122 (52.36)
3-5 68 (22.59) 15 (22.06) 53 (22.75)
6-10 21 (6.98) 4 (5.88) 17 (7.30)
More than 10 5 (1.66) 1 (1.47) 4 (1.72)

aP50 (P25-P75).
bNurses, nutritionists, other type of technicians.
cServings per day.
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is possible that those who agreed to participate belonged to a
specific group with a history of cancer that motivated them to
seek attention. The self-reported body mass index presented
here does not reflects the actual BMI, similarly, the mea-
surement of many other variables can be limited by the use of a
questionnaire. However, the high prevalence of some risk
factors and the similarity of such report among the participants
with that observed for the general population, through the
National Health Surveys6 that also use questionnaires, make
us believe that the sample was not biased and it was repre-
sentative of the working population at INCan. The method-
ology used to calculate the probabilities of developing any of
the main types of cancer facilitated the identification of risk
groups. To validate this model, it should be applied over time
to this population. Despite the limitations of a cross-sectional
study, this pilot study allowed us to identify specific modi-
fiable cancer risk factors and behaviors by gender that must be
examined more accurately in future studies to associate them
with the presence of cancer and for the development or
evaluation of prevention programs. Being a cross-sectional
study, it is not possible to determine the causality of the as-
sociations. Also, the results may be affected by the nature of
the pilot study since the sample included participants by
convenience (participants themselves sought the care that the
program offered). Types of bias and limitations involved are
related to memory and conscious psychological reactions due
to the sensitivity of some questions and the expectation of
being health workers. Although the questionnaire only was

Table 2. Cancer Prevention Behaviors Among Health Workers According Likelihood of Cancer and Recommendations by Age.

Prevention Behavior Low likelihood Moderate likelihood High likelihood P-value

Breast Cancer n = 154 (>40 years of age)
n = 15 (%) n = 61 (%) n = 78 (%)

Mammogram in the past year .98
Yes 8 (53.3) 32 (52.4) 42 (53.8)
No 7 (46.6) 29 (47.5) 36 (46.1)

Cervical cancer n = 231 (≥21 años)
n = 214 (%) n = 15 (%) n = 2 (%) P-value

Cervical cytology (ie, pap smear) in the past year .92
Yes 103 (48.1) 8 (53.3) 1 (50)
No 111 (51.9) 7 (46.7) 1 (50)

Colon cancer n = 88 (≥50 años)
n = 55 (%) n = 22 (%) n = 11 (%) P-value

Colonoscopy 0.8
Yes 29 (52.7) 10 (45.5) 5 (45.5)
No 26 (47.3) 12 (54.5) 6 (54.5)

Prostate cancer n = 34 (≥40 años)
n = 1 (%) n = 27 (%) n = 6 (%) P-value

PSA test .48
Yes 1 (100) 12 (44.4) 2 (33.3)
No 0 (0) 15 (55.6) 4 (66.6)

Table 3. Multivariate Logistic Regression of Participation in Early
Detection Screening of Cancer Among Female Health Workers.

Variable OR 95% CI P-value

Age 1.03 1.00-1.06 .016
BMI .98 .95-1.01 .39

Physical activity (min/week)
Sedentary —

<150 or equal 2.52 1.28-4.98 .007
>150 1.22 .44-3.37 .696

Likelihood of breast cancer
Low —

Moderate .96 .31-2.93 .949
High .86 .29-2.57 .801

Likelihood of cervical cancer
Low —

Moderate 1.74 .49-6.09 .383
High 0.8 .04-14.25 .88

Likelihood of colon cancer
Low —

Moderate 1.22 .59-2.51 .589
High .89 .38-2.09 .794

Likelihood of lung cancer
Low —

Moderate 1.46 .54-3.89 .446
High 1.09 .42-2.80 .847

n = 233; LR Chi2(13) = 17.21; Prob > Chi2 = .1418. Log likelihood =�141.90;
Pseudo R2 = .0572. Hosmer-Lemeshow chi2(8) = 8.06 Prob > chi2 = .4272.
Area Under ROC Curve = .6555.
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validated in its content by a group of experts, with this first
study, we hope to create a cohort of INCan workers that would
allow validation, at least in this population, of a cancer risk
calculator, which does not exist in Mexico. Likewise, other
studies could be carried out that allow us to identify other
social, economic, demographic, and cultural factors related to
healthy behaviors in health personnel, already described in
some other populations.43,44

While cancer prevention has become a significant concern
in Mexico, implementing a national cancer control program
has challenges.45 Similarities of the workforce at INCan with
the lifestyle and behaviors of the general Mexican population
are an opportunity to make our institute an optimal setting to
deliver cancer prevention education; this experience could be
asses, adapted, and reproduced to reduce the impact of cancer
in the country. In Mexico, as far as we know, there are no
counseling programs for cancer prevention. Recently, doctors
specializing in prevention have begun to be trained on who
could be in charge of this, starting perhaps with the health
personnel in charge of the health care of this group of patients.
On the other hand, the National Cancer Institute has begun to
create prevention care models in different regions of the
country, which could give us information on the most effective
strategies.

Conclusion

The health workers surveyed may have some unhealthy
lifestyles and behaviors. Therefore, it is essential to create
supportive environments to promote cancer prevention pro-
grams and counsel effectively. The similarities of the INCan
workforce with important lifestyles and behaviors of the
Mexican population, in general, are an opportunity to make
our institute an optimal environment to provide cancer pre-
vention education and evaluate the effects of cancer pre-
vention programs. This could be adapted and replicated in
others and for other populations to reduce the impact of cancer
in the country.
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www.cenetec-difusion.com/CMGPC/IMSS-333-09/ER.pdf.

20. CENETEC. Diagnóstico y Tratamiento del cáncer pulmonar de
células no pequeñas. Guı́a Pract Clı́nica, Secr Salud, México,
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