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Abstract
Purpose: In Uruguay, breast cancer has the highest incidence and mortality related of allto cancer in women. The Knowledge of the distribution of risk factors related to disease development supports the implementation of prevention strategies in routine clinical practice. This study aimed to determine the epidemiological profile for breast cancer and the frequency of mammographic surveillance in the surveyed population. 
Material and Methods: A survey was conducted among Uruguayan women diagnosed with breast cancer who were assisted in the Mmastology Uunit of the Ooncology Sservice of the Hospital de Clínicas from September 1, 2018, to March 1, 2020. 	Comment by Author: For specificity, we recommend including the location, as in “Hospital de Clínicas, City, Country, from…”
Results: This study included 398 respondents, with a median (SD) age at diagnosis of 61 years (34–86 years) years. A total of 310 respondents (78%) had one or more risk factors. Most women aged over 50 years (264 out of a total of 338 [78.1%]) underwent mammographic surveillance at least biannually. 
Conclusions: Consistent with international reports, most respondents had a risk factor. Among the group of respondents aged over 50 years, most underwent mammographic and clinical surveillance at least biannually. Although it is only possible to formulate conclusions about the surveyed women because of the study design , the obtained data further our understanding of the epidemiological profile of the Uruguayan population, which can contribute to prevention practices.





Introduction
Cancer is an important epidemiological issue in Uruguay. Considering both sexes, cancer is the second cause of death, after cardiovascular diseases, and accounts for almost a quarter (24.6%) of all deaths registered in the country per year. Almost More than 16,00016,179 new cases are registered per year, and more than 7,995approximately 8,000 Uruguayans die of the disease.1,2 (1,2).	Comment by Author: The numbers 16,179 and 7,995 are exact, but the wording suggests approximate numbers. Approximate numbers have been replaced with rounded versions throughout, based on context.
As observed worldwide, breast cancer (BC) is the most frequent cancer diagnosed among women in Uruguay and the main cause of cancer-related deaths. Each year, approximately 1,9261,900 new cases are registered each year, and approximately 670 women die from this disease. In Uruguay, 1 in 11 women will develop BC breast cancer over the course of a lifetime. The median age of the patients diagnosed with their first invasive breast cancerBC in from 2012 to –2016 was 63 years (51–74 years). Most patients (69.5%) are diagnosed at an early stage, which reinforces the importance of secondary prevention for this pathology.3,4 (3,4).	Comment by Author: Because the term “breast cancer” is short and well known, it is preferable to spell it out than abbreviate it throughout.
There has been a decrease in the mortality rate of this disease in recent years, which could be associated with an increase in early detection, improved treatments, and integration of interdisciplinary teams for this pathology,2 (2), but BC breast cancer continues to represent a great burden, both socially and economically, due tobecause of its impact on the affected persons and their environment. The economic burden of BC breast cancer for the society is defined by direct and indirect costs. The direct costs are those related to medical care, and the indirect costs include disability, absenteeism from work, disability, and widows’ and orphans’s pensions. Hence, it is important to develop policies and programs for the prevention and control of such diseasesthis disease.
The primary prevention of BC breast cancer is focused on adjusting the risk factors that are subject to change and promoting the protective factors. As with most cancers, the etiology of breast cancerBC is unknown, but several risk factors have been implicated in its genesis. These can be classified as modifiable and non-modifiable (Table Box1). Determining the distribution of risk factors is essential for implementing health promotion interventions in the community to promote the well-being and health of women.	Comment by Author:  Medical journals would likely classify and format Table 1 as a Box instead; this change has been made (see the end of the manuscript), and Table 1 has been renamed as “Box” in the callout in text. 
The cClinical Ppractice Gguidelines for Eearly Ddetection of Bbreast Ccancer of the Ministry of Public Health (Ministerio de Salud Pública [MSP]) has have recommended that systematic mammography screening should be performed every 2 years for women aged 50 to –69 years, an age range in which the benefit of mammography screening is greater and the risks are lower (overdiagnosis, false positives). The potential benefits and risks of conducting this study should be individualized and analyzed in women aged 40 to –49 years and 70 to –74 years.	Comment by Author: Should this perhaps be changed to “70 years and older” to include women over age 74? Otherwise, please consider adding a brief explanation of why the age cutoff was 74 years. 

This study aimed to determine the epidemiological profile of BC breast cancer and the frequency of clinical and mammographic surveillance of patients diagnosed and treated for breast cancerBC in the Mastology Teaching Unit (Unidad Docente Asistencial de Mastología [UDAM]) of the Oncology Service of the Hospital de Clínicas.
Material and methods

This was an observational and prospective study that included patients aged over 18 years or older who were diagnosed with breast cancerBC and were assisted at the UDAM of the Oncology Service of the Hospital de Clínicas from September 1, 2018, to March 1, 2020. All patients signed an informed consent form and authorized the use of the information in this study.
This survey was designed ad hoc to investigate the main risk factors for developing the diseasebreast cancer, the level of education, and the completion of the breast examination and mammography screening in a comprehensible manner (Annex 1Appendix). It comprised 15 closed, dichotomous, or multiple-choice questions. These were designed to determine the prevalence of the main risk factors for BCbreast cancer and, the participant’s level of education, the smoking habits, and the frequency with which the breast examinations and mammography screenings wereare performed.	Comment by Author: This has been renamed “Appendix.” The survey itself has also been given the title “Appendix” (see the comment for the Appendix at the end of the manuscript.) Journal submission guidelines may differ, so those should be followed when submitting.
The included variables were as follows: age at diagnosis, anthropometric measurements (height and weight at puberty, at diagnosis, and at present), family history of breast cancerBC, personal history of proliferative breast diseases, high breast density, hormonal factors, alcohol consumption, and physical exercise.
The anthropometric data were based on the patients’ reports on weight at diagnosis, at present, and at puberty;, and whether the weight variation between puberty and diagnosis was greater than 10% (between puberty and diagnosis) was also considered. The weight and height data were used to determine the body mass index (BMI), and the World Health Organization classification was used, which considers the following: normal BMI as, 20 to 24.99 kg/m2,; overweight as, 25 to 29.9 kg/m2,; and obese asity, 30 kg/m2 or more.5 (5) . 
Since there were no previous values, the sample size was calculated to estimate a ratio assuming an inaccuracy of 0.05 and an expected ratio of 0.5, which resulted in the requirement of including 384 patients.
The data were collected, analyzed, and compared with the available Uruguayan data.
The proposed study was conducted in accordance with the international ethical standards for biomedical research, “MERCOSUR rules for clinical trial regulations,” and the “Declaration of Helsinki,” and with the research regulations approved by the National Ethics Committee in 2019.
Results

The study included 398 respondents. The median (SD) age of the respondents at diagnosis was 61 years (34–86) years). At the time of diagnosis, 114 patients (28.6%; (95% confidence interval [CI], 24.1%–33.0%, 114 patients) were aged 50 to –59 years, and 224 patients (56.3%; (95% CI, 51.4%–61.2%, 224 patients) were aged 60 years old or older. Most respondents (356 patients [89.4%];, 95% CI, 86.4%–92.4%) were postmenopausal. The rest of the data is are shown in the Table 2.	Comment by Author: Because Table 1 was formatted and titled as a Box, Table 2 has been relabeled just as “the Table” in the text callout.

Regarding the level of education, most patients completed primary education: 116 patients (29.1%;, 95% CI, 24.6%–33.5%) had completed primary education, 102 (25.6%;, 95% CI, 21.3%–29.9%) had started secondary education, and 24 (6%;, 95% CI, 3.7%–8.3%) had attended tertiary education. The rest of the data are shown in Table 2.	Comment by Author: The point estimate and the confidence interval should be carried to the same number of decimal places. We recommend carrying percentages to the tenths place for consistency. 

A total of 310 respondents (78%;, 95% CI, 73.8%–82%) had one or more risk factors for breast cancerBC. Of these, 175 (45%;, 95% CI, 40.1%–49.9%) had only one risk factor, 75 (18.8%, %; 95% CI, 14.9615.0%–22.64%) had two risk factors, and only 56 (14.2%;, 95% CI, 10.7%–17.5%) had three or more risk factors. The distribution of the risk factors is shown in Figure 1.	Comment by Author:  Carry to the tenths place.	Comment by Author:  Carry to the tenths place.	Comment by Author:  Carry to the tenths place.

A total of 360 (93%, ; 95% CI, 90.5%–95.5%) respondents had children: 312 (84.3%;, 95% CI, 80.6%–88.01%) had children before the age of 30 years, and most (254 patients [63.8%];, 95% CI, 59.0%–68.52%) had breastfed an infant for more than 6 months.	Comment by Author:  Carry to the tenths place.	Comment by Author: Is this correct as edited?  

A total of 136 respondents (34.7%;, 95% CI, 29.5%–38.9%) had a family history of breast cancerBC: 90 (22.6%;, 95% CI, 18.5%–26.7%) had at least one affected first-degree relative, 60 (15%;, 95% CI, 11.6%–18.6%) had at least one affected second-degree relative, 45 (10%;, 95% CI, 7.1%–13%) had two or more affected relatives, and 34 (8.5%;, 95% CI 5.8%–11.2%) had two or more affected relatives, with one of those being a first-degree relative. Of the 136 respondents with a family history of BCbreast cancer, 24 had a family member diagnosed with breast cancerBC before the age of 50 years, and 12 had a family member diagnosed before the age of 45 years.	Comment by Author:  Carry to the tenths place.	Comment by Author:  Carry to the tenths place.

Among the postmenopausal respondents, 320 (80.4%, %; 95% CI, 76.5%–84.3%) went through menopause at the age of 45 to –55 years, 18 (4.5%;, 95% CI, 2.5%–6.5%) had a late menopause (after the age of 55 years), and 59 (14.8%;, 95% CI, 11.3%–18.3%) had an early menopause (before the age of 45 years). Most respondents (374 [94%], %]; 95% CI, 91.7%–96.3%) did not receive hormone replacement therapy (HRT). Of the 20 respondents who received HRT, 12 received combined HRT for 3 years, 6 with received progestogens for 3 years, and no data were available for 2 respondents.	Comment by Author:  Carry to the tenths place.

Regarding the risk factors related to lifestyle, the mean BMI at the time of diagnosis was 28.2 kg/m2. Moreover, 126 patients (31.7%, %; 95% CI, 27.1%–36.3%) were overweight (BMI, 25–29.9), 132 (33.2%;, 95% CI, 28.6%–37.8%) were obese (BMI ≥30), and 140 (35.2%;, 95% CI, 30.5%–39.9%) had a normal weight (BMI ≤25). Most patients (286 [71.9%];, 95% CI, 67.5%–76.3%) had a weight gain of more than 10% since puberty at the time of diagnosis.

A total of 306 respondents (76.9%;, 95% CI, 72.8%–81.0%) exercised regularly: most (234 [58.8%];, 95% CI, 54.0%–63.6%) walked for at least 30 minutes thrice a week, and the other respondents performed other types of exercise (28, bicycle riding; 14, yoga; 4, tai chi; 8, performed exercise using several machines; 6, gymnastics; 4, swimming; and 4, Pilates exercise). The rest of the respondents (23.1%;, 95% CI, 19.0%–27.2%) were sedentary.

More than half of the respondents (296 [74.4%], %]; 95% CI, 70.1%–78.7%) did not consume alcohol. Of the total of alcohol consumers, 56 (54.9%;, 95% CI, 45.2%–64.6%) consumed fewerless than three drinks per week.
Regarding smoking, most respondents (258 [64.8%];, 95% CI, 60.1%–69.5%) did not smoke, 96 (24.1%;, 95% CI, 20.0%–28.3%) were former smokers, and 44 (11%;, 95% CI, 8.0%–14.2%) were smokers.

Of the 338 patients older than aged over 50 years at diagnosis, 264 (78.4%;, 95% CI, 74.0%–82.8%) underwent mammographic and clinical surveillance at least biannually; the rest did not undergo mammographic surveillance or breast examination on a regular basis. Of the 268 postmenopausal respondents who underwent mammographic surveillance, 88 (32.8%;, 95% CI, 27.2%–38.4%) had high-density breasts, and 24 of these (8.9%;, 95% CI, 5.6%–12.4%) underwent a breast biopsy.

Discussion

The etiology of BC breast cancer is unknown, although several studies have investigated the risk factors that can predict and quantify the risk of developing the disease. However, breast cancerBC is sporadic most of the time, and it is not possible to identify the risk factors other than sex and age.
Breast cancerC was diagnosed after the age of 50 years in 84.9% of the our patients, with a median age at diagnosis of 61 years, which is consistent with national4 (4) and international6  reports (6). 
Of the 398 respondents, 310 (78%) had one or more risk factors for BCbreast cancer, which is higher than the frequency of 43% reported by according to the National Breast Cancer Program (Programa Nacional de Cáncer de Mama)7 (7) and of 48% according to our team.8 (8). This can be explained by the fact that these studies included healthy patients, whereas our study included patients with BCbreast cancer. 
Moreover, our results are similar to those reported in a study by Hines et al. that found that 62% to –75% of non-Hispanic patients diagnosed with breast cancerBC had at least one risk factor for the development of the disease.9 (9).

Of all respondents, 136 (34.7%) had a family history of BCbreast cancer, and 90 (22.6%) had an affected first-degree relative. This value is higher than that of international reports, with values ranging from 15% to 25%.9,10 (9,10). However, only 24 respondents had a family member diagnosed with breast cancerBC before the age of 50 years and 12 before the age of 45 years. These results suggest that family history could play an important role in the development of breast cancerBC in our population, although a control group would be required to confirm it. This might can be due, at least in part, to the association between the family history and of breast cancerBC,; however, and the risk of breast cancerBC is may be attributable not only to hereditary genetic factors but also to other factors, such as shared environmental and shared lifestyle, factors or a combination of both.	Comment by Author: This sentence was revised for clarity, but please review carefully to ensure the meaning is correct as edited. 

Regarding protective factors, most respondents (306, 76.6%) practiced physical exercise, and only 23.4% were sedentary. Although the populations are different, this result is similar to that found in the First National Survey for Risk Factors for Chronic Non-Communicable Diseases (CNCD), in which, with 22.8% of sedentary femaleswomen aged 25 to –64 years and 28% of women females aged 55 to –64 years were sedentary.11(11).
 
Although childbirth before the age of 30 years and lactation are considered protective factors in the genesis of BCbreast cancer, most respondents had children before the age of 30 years (312;, 86.6% of this subgroup), and most (254 patients;, 70.5%) had breastfed an infant for more than 6 months.	Comment by Author: Please review this edit for correctness. 

A total of 102 (25.7%) respondents consumed alcohol, which is lower than the 37.4% reported in the first CNCD, and most of those who consumed alcohol (56;, 54.9%) did soit fewer less than three times a week.
 
Although it is difficult to analyze the association between smoking and the development of breast cancerBC, because since up to 50% of female smokers consume alcohol, several studies suggest that there is a higher risk of developing breast cancerBC in the smoking population,12 (12), and this was, therefore, included in the investigated risk factors. Only 44 respondents (11.1%) were smokers, which is lower than the 25.4% reported in the second CNCD. However, it should be noted that 96 respondents (24.1%) were former smokers, which could reflect the impact of the implementation of an important set of actions by the state, adapting the measures proposed by the framework convention on tobacco control.

The association between a high BMI and the risk of developing breast cancerBC in postmenopausal women is also known.13 (13). In our study, 126 respondents (31.7%) were classified as overweight (BMI, 25–29.9) and 132 (33.2%) as obese (BMI ≥ 30). These results are similar to those reported by the second CNCD, with values of 32.7% and 29.2% (15), respectively.15. Because Since overweight and obesity were the most frequent risk factors and considering that overweight, obesity, and nutrition-related diseases (cardiovascular, metabolic, mental health, and osteoarticular diseases) are the causes of the main risk factors that affect the morbidity and mortality in our countryUruguay, the education of postmenopausal patients would be of great importance, both to those diagnosed withwith a diagnosis of breast cancerBC and to those without healthy, to maintain a normal body weight as a preventive measure.	Comment by Author: Changed for specificity, but please review for correctness. 

Our results show that some of the risk factors found in Uruguay are similar to those found in developed countries, which is most likely associated with factors inherent to the western Western lifestyle. In particular, this involves demographic factors (the risk of experiencing cancer in general, and CM in particular, is associated with age) as well asand overweight and obesity.	Comment by Author: The abbreviation “CM” is not defined elsewhere in the article; please spell it out here for clarity.

Regarding the level of education, the level of education it could be related to the accessibility of tothe patients ofto the available information on the early detection and timely treatment of breast cancerBC. In this context, most of the included patients (320 [, 80.4%]) had completed primary education and at least started secondary education, and most of the respondents aged over 50 years or older underwent mammographic and clinical surveillance at least biannually (264 patients, [78.1% of this subgroup]). Such a relatively high percentage probably reflects not only the level of education but also that of the prevention campaigns performed by the Honorary Commission for the Fight Against Cancer (Comisión Honoraria de Lucha Contra el Cáncer [CHLC]) and the MSP. Therefore, the continuation of BC early detection programs for breast cancer should be considered a priority. 
This also might explain why explains that most patients were diagnosed with breast cancerBC following screening mammography (258 patients, [76.3%]) or medical examination (56 patients, [16.5%]), and whereas only 24 patients (6%) were diagnosed following breast self-examination.

Among the strengths of this study, the number of included patients, the incorporation of all age groups, and the assessment of modifiable and non-modifiable risk factors are considered worth noting. 
However, when interpreting the obtained results, it should be kept in mind that the survey was performed on patients assisted at the UDAM of the Oncology Service of the Hospital de Clínicas, which could have introduced biases and, consequently, limits the possibility of extrapolating the results to the general population. Therefore, further studies on risk and protective factors for breast cancerBC in a larger population, including patients assisted in private institutions and from the interior of the country, are required.



Conclusions

Although it is only possible to formulate conclusions about the women included in the survey due toowing to the characteristics of the study, the collected data allow us to better understand the epidemiological profile of the Uruguayan population, which can contribute to prevention practices. According to international reports, most respondents had a risk factor other than sex to develop the disease. The percentage of respondents with a family history was higher than that found internationally. Most respondents older than aged over 50 years underwent mammographic and clinical surveillance at least biannually. This undoubtedly reflects the impact of the prevention campaigns performed by the CHLC and MSP.
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1. Ministerio de Salud Pública. División Estadística. Estadísticas de mortalidad. (Fecha de acceso: 19 de abril 2019.)] Disponible en: http://www.msp.gub.uy/EstVitales/ 
2. CHLCC. Registro Nacional de Cáncer. Situación epidemiológica del cáncer en el Uruguay. Montevideo, mayo 2019.  [(Citado: 21 de abril de 2020.)] Disponible en: https://www.comisioncancer.org.uy/Ocultas/Situacion-Epidemiologica-del-Uruguay-en-relacion-al-Cancer--Mayo-2019-uc108
3. Comisión Honoraria de Lucha contra el Cancer. Informe Anual. Periodo 2012-2016 (Fecha de acceso: 20 de abril /04/2020).  Disponible en: https://www.comisioncancer.org.uy/Ocultas/Cancer-de-MAMA-Mujeres--uc77 
4. Barrios E,.; Garau M. Cáncer: Magnitud del problema en el mundo y en Uruguay, aspectos epidemiológicos. Anales de la Facultad de Medicina. 2017;, 4:, 9–46.
5. World Health Organization. Report of a WHO consultation. Obesity: preventing and managing the global epidemic. Tech Rep Ser. 2000;894:1–-253. 
6. Surveillance, Epidemiology, and End Results (SEER): median age of cancer patients at diagnosis, 2007–-2011, by primary cancer site, race, and sex. Available at http://seer.cancer.gov/csr/1975_2011/ results_single/sect_01_table.12_2pgs.pdf 6
7. Ministerio de Salud Pública (Uruguay). Programa Nacional de Detección Oportuna de Cáncer de Mama. Evaluación de sus avances a los 14 años de desarrollo. Montevideo: MSP; 2005: 35 pp. 
8. Camejo N, Castillo C, Artagaveytia N, Hernandez AL, Schiavone A, Milans S, et al. Encuestas sobre prevención del cáncer de mama en una población de mujeres uruguayas. An Facultad Med (Univ Repúb Urug). 2018,5(2):63–-74.
9. Hines LM, Risendal B, Slattery ML, Baumgartner KB, Giuliano AR, Sweeney C, et al. Comparative analysis of breast cancer risk factors among Hispanic and non-Hispanic white women. Cancer. 2010;116(13):3215––3223.
10. Risendal B, Hines LM, Sweeney C, Slattery ML, Giuliano AR, Baumgartner K,. et al. Family history and age at onset of breast cancer in Hispanic and non-Hispanic white women. Cancer Causes Control. 2008;19:1349–1355. 
11. Ministerio de Salud Pública Dirección General de la Salud, División Epidemiología. 2a Encuesta Nacional de Factores de Riesgo de Enfermedades Crónicas No Transmisibles. Disponible en https://www.gub.uy/ministerio-salud-publica/sites/ministerio-salud publica/files/documentos/publicaciones/2DA_ENCUESTA_NACIONAL_final2_digital.pdf	Comment by Author: Please check this URL to make sure it is correct and goes to the proper website.
12. Gaudet MM, Gapstur SM, Sun J. Active smoking and breast cancer risk: original cohort data and meta-analysis. J Natl Cancer Inst. 2013; Apr;105(8):515–-525. Epub 2013 Feb 28.	Comment by Author: Dates of ePublications generally are not included in references once the main issue of the journal has been published.
13. Eliassen AH, Colditz GA, Rosner B, Willett WC, Hankinson SE. Adult weight change and risk of postmenopausal breast cancer. JAMA. 2006;296(2):193.

Table Box1:.  Protective factors and modifiable and non-modifiable risk factors for developing breast cancerBC and protective factors.	Comment by Author: Most journals request that tables and boxes be placed after the reference list in a submission, so your tables have been incorporated into the main manuscript.	Comment by Author:  Most medical journals would call this a box rather than a table, so it has been retitled and reformatted as a box.
	Modifiable risk factors
· Female gender
· Increasing age
· Earlier menarche or later menopause
· Nulliparity, Increasing age at first pregnancy
· Dense breast tissue
· Personal history of in situ or invasive breast cancer or proliferative lesions
· Family history of breast cancer
· Inherited genetic mutations

Nonmodifiable risk factors
· Overweight and obesity
· Alcohol 
· Menopausal hormone therapy 

Protective factors
· Breastfeeding
· Physical activity

	

	

	

	

	

	

	





Table. Socio-demographics characteristics of patients (N = 398) the 398 patientes included	Comment by Author: Since Table 1 was changed to a Box, Table 2 was rebumbered as Table 1 in text and in the Table title.	Comment by Author: The Table was reformatted consistent with the style and format preferences followed by most journals.
	Variable
	N (%)
	95% CI

	Age at diagnosis, ya
	
	

	  ≤35
	4 (1.0)
	0.02-1.98

	  36-49
	56 (14.1)
	10.7-17.5

	  50-59
	114 (28.6)
	24.2-33.0

	  >60
	224 (56.3)
	51.4-61.2

	Menopausal status at diagnosis
	
	

	    Premenopausal
	42 (10.6)
	7.6-13.6

	    Postmenopausal
	356 (89.4)
	86.4-92.4

	Level of education
	
	

	  Not completed primary education 
	78 (19.6)
	15.7-23.5

	  Completed primary education 
	116 (29.1)
	24.6-33.5

	  Not completed secondary education
	102 (25.6)
	21.3-29.9

	  Completed scondary education 
	78 (19.6)
	15.7-23.5

	  Tertiary education
	24 (6.0)
	3.7-8.3


Abbreviation: CI, confidence interval.
aMedian age at diagnosis was 60 y.


Supplement: Appendix. 	Comment by Author: The survey has been labeled and called out in text as “Appendix.” Journals often prefer appendices to be submitted in a separate file and labeled as Supplementary Material. If that is the case, submit the separate survey file as the Appendix. I have left a callout for it here so that editors or reviewers will know that it exists.




