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Association between calcium intake and colorectal neoplasia
 in Puerto Rican Hispanics
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SUMMARY. Epidemiological studies show that a high calcium in-
take reduces the risk of colon cancer. The objective was to study the
association between calcium intake and colorectal neoplasia in a
clinic-based sample of Hispanics adults from Puerto Rico. As part of
this cross-sectional study, a total of 433 subjects were recruited from
surgery and gastroenterology clinics at the University of Puerto Rico.
Calcium intake was estimated using a food frequency questionnaire
(FFQ) of calcium rich foods. Socio-demographics, health history
and colonoscopy results were obtained from the primary study. Chi
square and odds ratios (OR) for colorectal neoplasia (adenomas and/
or adenocarcinoma) were calculated for total calcium, dietary cal-
cium and for calcium supplement use. In total, 312 (72%) from 433
participants completed the FFQ and had available colonoscopy re-
sults; from these, 196 (62.5%) were free of neoplasia and 117 (37.5%)
had colorectal neoplasia. Colorectal neoplasia subjects were older, a
lower proportion were females and less educated than those without
neoplasia (p<0.01). Total calcium intake (median 1180 mg/d) was
greater in those free of neoplasia compared to colorectal neoplasia
subjects (median 1036 mg/d; p<0.05). A high total calcium intake
and the use of calcium supplements significantly reduced the OR
(crude and age adjusted) for colorectal neoplasia; although these
associations lost statistical significance after additionally adjusting
for gender and educational level. In conclusion, a high calcium in-
take and the use of calcium supplements may be protective against
colorectal neoplasia, although a greater sample may be required to
observe significant associations in a multivariate model.
Key words: Calcium intake, dietary calcium, calcium supplements,
adenomas, colorectal neoplasia.

RESUMEN. Asociación entre el consume de calico y la neopla-
sia colorectal en hispanos puertorriqueños. Los estudios muestran
que un alto consumo de calcio reduce el riesgo de cáncer de colon.
El objetivo del presente estudio fue estudiar la asociación entre el
consumo de calcio y la neoplasia colorrectal en una muestra de
hispanos adultos en Puerto Rico. Un total de 433 sujetos fueron
reclutados de las clínicas de cirugía y gastroenterología de la
Universidad de Puerto Rico. El consumo de calcio fue estimado
usando un cuestionario de frecuencia de consumo (CFC) de alimentos
ricos en calcio. Los datos socio-demográficos y la colonoscopia se
obtuvieron del estudio principal. Se calculó el Ji2 y la razón de
productos cruzados de neoplasia colorrectal por el consumo total,
dietético y uso de suplementos de calcio. Un total de 312 (72%) de
433 participantes completaron el estudio; de éstos, 196 (62.5%)
estaban libres de neoplasia y 117 (37.5%) tenían neoplasia colorrectal,
los cuales eran de mayor edad, con menor proporción de mujeres y
menos educados que aquellos sin neoplasia (p<0.01). El consumo
total de calcio (mediana 1180 mg/d) fue mayor en sujetos sin neo-
plasia que los sujetos con neoplasia (mediana 1036 mg/d; p<0.05).
Un alto consumo total de calcio y el uso de suplementos de calcio
redujo significativamente la posibilidad (crudo y ajustado por edad)
de neoplasia colorrectal; aunque no fue significativo cuando se ajusto
también por género y educación. En conclusión, un alto consumo de
calcio y el uso de suplementos de calcio pueden proteger contra la
neoplasia colorrectal, aunque se requieren más sujetos para ver
asociaciones significativas en el modelo multivariado.
Palabras clave: Consumo de calcio, calcio dietético, suplementos
de calcio, adenomas, neoplasia colorrectal.

INTRODUCTION

Cancer is the third leading cause of death worldwide. It is
estimated that there are 24.6 million people alive who have
received a diagnosis of cancer in the last five years (1). Colon
cancer is the third most common cause of death from cancer
worldwide accounting for an estimated 1,023,256 new can-
cer cases and 529,026 cancer deaths per year (1). In the United
States, it is also the third most commonly diagnosed cancer in
both men and women and is the second leading cause of death
from cancer (2). In Puerto Rico, colorectal cancer is the sec-
ond most commonly diagnosed cancer and incidence trends
have been shown to be on an increase in recent decades (3).

Several large prospective studies have shown that high

intakes of calcium rich foods result in a low relative risk of
colon cancer (4-8), large colorectal adenomas (9,10) and re-
current colon cancer (10) in subjects with or without colon
cancer history. Pooled analysis of cohort studies, with more
than 500,000 subjects followed for up to 16 years, also found
that those with the highest intake of calcium and milk had
significantly reduced risk of colon cancer (11). However, oth-
ers have not found a relationship between calcium intake and
colon cancer risk (12).

There is scarce data on the association between calcium
intake and colorectal neoplasia in Hispanics, particularly in
Puerto Ricans. Therefore, the objective of the present analy-
sis was to study the association of calcium intake with
colorectal neoplasia in Puerto Rican Hispanic adults.
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MATERIALS AND METHODS

Study design and study population
This cross-sectional study recruited subjects from an on-

going clinic-based study of colorectal cancer. Subjects were
recruited prospectively from the University of Puerto Rico
Comprehensive Cancer Center (UPRCCC) from September
2005-until November 2009. Recruitment for all subjects was
performed at the time of colonoscopic examination for sev-
eral medical indications (screening or evaluation of symptoms)
and surgery for colorectal cancer at the UPRCCC. Eligibility
criteria of this study included: (1) having a colonoscopy at
the UPRCCC for any medical indication, and (2) being 21
years of age or older. Subjects that used intravenous antico-
agulation were excluded from the study. This study was ap-
proved by the IRB of the Medical Sciences Campus, Univer-
sity of Puerto Rico.

Data collection procedures
A demographic questionnaire was administered to patients

at the UPRCCC clinics before performing the colonoscopy.
The questionnaire obtained sociodemographic data such as
age, sex, education, smoking habits, physical activity, weight,
height, history of cancer, family history of cancer and diabe-
tes, among other conditions. Body mass index (BMI) (kg/m2)
was calculated using the reported weight and height of each
patient.

Assessment of colorectal neoplasia
Colorectal neoplasia was defined as colorectal adenomas,

tubullovillous adenoma and/or colorectal adenocarcinoma. Di-
agnosis of colorectal neoplasia was obtained from the official
colonoscopy report, and histologic confirmation was obtained
from the pathology report. Individuals with a normal colon
and those with hyperplastic polyps, inflammation and colitis
from the colonoscopy results were combined in another cat-
egory as non-neoplasia and used as the comparison group.

Assessment of dietary intake and supplement use
Data for calcium intake was collected using a self-reported

semi-quantitative Food Frequency Questionnaire (FFQ) of
foods and beverages rich in calcium, validated in a sample of
Puerto Ricans adults (13). This FFQ was mailed out to the
subjects, along with pre-paid mailing envelopes. The total daily
calcium intake was calculated from the self-administered FFQ
of foods rich in calcium. The FFQ consisted of a list of 26
items identified from the baseline food records and from other
typical Puerto Rican foods rich in calcium. The FFQ was di-
vided into 3 sections: (1) dairy products and other calcium
rich foods, (2) prepared foods rich in calcium and (3) supple-
ments. Each food item included a fixed commonly used por-
tion size. The frequency of each food item was assessed for

the previous 6 months, and included 8 frequency responses,
ranging from “3 or more servings per day” to “rarely or never”.
Calcium consumption was summed into three categories: di-
etary calcium, supplemental calcium and total calcium. Di-
etary calcium intake was obtained for each subject by multi-
plying the amount reported for each food, by the response
frequency (for example, 2 to 3 times a week = [((2+3)/2)/7] x
amount of calcium (mg) for that food). To calculate the cal-
cium content of each of the foods included in the FFQ, the US
Department of Agriculture food composition table (USDA
Nutrient Data Laboratory and HealthTec Inc) and the Nutri-
tionist Pro analysis (Ayxxa Systems 2008, Stafford, TX) soft-
ware were used. Calcium intake from supplements was cal-
culated using the same frequency formula as for the dietary
calcium intake, but the amount of calcium was taken indi-
vidually from the manufacture of each supplement. Total cal-
cium was computed by adding the dietary calcium and the
calcium from supplements. The FFQ were scanned and pro-
cessed using the Remark Office OMR® software (Gravic Inc,
Malvern, PA).

Study variables
Colorectal neoplasia was categorized as yes or no. Total

calcium and dietary calcium were divided into two catego-
ries, based on the median calcium consumption. For total cal-
cium intake, median calcium consumption was 1165 mg/d
and for dietary calcium intake, median calcium consumption
was 971 mg/d. Due to an insufficient range of calcium intake
from supplements, it was calculated as use or no use of cal-
cium supplements. Age was categorized as < or > than 60
years, which was the median age; educational level was cat-
egorized as < or > than high school diploma. BMI was cat-
egorized as normal if < 25 kg/m2, overweight if > 25 and <29.9
25 kg/m2 and obese if > 30 kg/m2.

Statistical analysis
Median and 25th and 75th percentile range were computed

for all the continuous variables. Wilcoxon and chi-square sta-
tistics were used to compare the characteristics of subjects
with or without colorectal neoplasia. The Chi-square statistic
was used to compare the three calcium consumption variables
(total calcium intake, dietary calcium intake and calcium
supplement use) by colorectal neoplasia status.  For the vari-
ables total calcium intake and dietary calcium intake, the ref-
erence group was those consuming less than the median
baseline amount in each category; for the variable calcium
supplements use, those not using calcium supplements were
defined as the reference group. Through the use of logistic
regression models, crude and adjusted odds ratios (OR) and
their 95% confidence intervals (CIs) were calculated to study
the magnitude of the association between calcium consump-
tion and colorectal neoplasia. The multivariate models were
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adjusted for the significant potentially confounding variables
identified in the bivariate analysis, which were age, gender
and education. Interaction terms within each model were tested
with the likelihood ratio test (14). Analyses were performed
using the SAS statistical software (version 9.1; SAS Institute
Inc, Cary, NC).

RESULTS

From the total sample size of 433 subjects in the main study,
321 (74%) mailed back the FFQ, of whom 9 did not have a
diagnosis report from the colonoscopy. Therefore, a sample
size of 312 subjects was used in this analysis. Of these, 195
(62.5%) were free of colorectal neoplasia and 117 (37.5%)
had colorectal neoplasia. Table 1 compares the baseline char-
acteristics of subjects with and without colorectal neoplasia.

Subjects with colorectal neoplasia were older (p<0.01), with
a lower proportion of female participants (p<0.001), and with
a greater proportion having an educational level of high school
diploma or lower (p<0.01). The majority of the sample was
overweight or obese (43-46% were overweight and 29-32%
were obese), sedentary (46-51%) and were non smokers
(93%); these results were similar among subjects with and
without colorectal neoplasia. Median calcium intake was close
to the National Dietary Reference Intake (DRI) of 1000-1200
mg/d recommended for age groups >50 years (15) in sub-
jects free of neoplasia but lower in those with colorectal neo-
plasia; these differences were statistical significant (p<0.05).
In addition, those free of neoplasia had a higher use of cal-
cium supplements compared to those with colorectal neopla-
sia (p=0.06). Calcium intake from foods was similar among
both groups (p>0.05).

TABLE 1
Study sample characteristics (n=312)

Colorectal
Variable Free of neoplasia neoplasia P value*

(n=195)1 (n=117)

Age (y) 2 59 (48-65) 61 (53-69) 0.01
Gender
Females 80.0% 56.4% <0.001
Males 20.0% 43.6%
Education
High school diploma or less 48.72% 66.67% <0.01
Higher than high school diploma 51.28% 33.33%
BMI (kg/m 2) 2 28.3 (25.5-31.2) 28.1 (24.7-30.7) 0.54
Normal3 21.88% 27.43%
Overweight4 45.83% 43.36%
Obese5 32.29% 29.20%
Physical activity:
Sedentary 50.54% 46.15% 0.45
Medium/intense 49.46% 53.85%
Smoking, current 6.56% 7.53% 0.76
Diabetes 20.10% 25.60% 0.25
Calcium intake
Total calcium intake2 1180 (793-1779) 1036 (672-1515) 0.02
Dietary calcium intake2 971 (656-1323) 896 (613-1318) 0.30
Use of calcium supplements 43.50% 31.40% 0.03

1Free of neoplasia group included those with inflammation or colitis (n=14), hyperplastic polyps
(n=4) and normal colon (n=177)
2Median (25th and 75th percentile)
3Normal was defined as BMI <25 kg/m2

4Overweight was defined as BMI 25-29.9 kg/m2

5Obese was defined as BMI >30 kg/m2

*Chi-square was performed for categorial variables and student t test for continuous variables
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Persons consuming a total calcium intake below the me-
dian (<1180 mg/day) had a greater percentage of colorectal
neoplasia compared to those consuming an intake equal or
above 1165 mg/day (42.9% vs 31.0%, p<0.05) (Figure 1).

FIGURE 1
Diagnosed colorectal neoplasia by calcium intake (n=117).

Non adjusted bivariate analysis shows that those with
a higher calcium intake have a lower percentage

of colorectal neoplasia

Similarly, those consuming a dietary calcium intake be-
low the median (<971 mg/day) also had a greater percentage
of colorectal neoplasia (40.9%) compared to those with a di-
etary calcium intake equal or above 971 mg/d (33.8%), al-
though this difference was not significantly different (p=0.2).
Those not using calcium supplements also had higher per-
centage of colorectal neoplasia (41.9%) in comparison to those
using any level of calcium from supplements (30.6%, p<0.05).

Table 2 shows the crude and adjusted ORs (and their 95%
CIs) of the association between calcium intake and colorectal
neoplasia. Although dietary calcium was not associated to
colorectal neoplasia (p>0.05), persons with a high total cal-
cium intake (OR=0.60, 95% CI: 0.37-0.95) and those who
used calcium supplements (OR=0.61, 95% CI: 0.38-0.99) were
less likely to have colorectal neoplasia (p<0.05). Similar re-
sults were observed in age-adjusted analyses. However, after
adjusting for age, gender and educational level, which were
significant in the bivariate analysis, the associations between
total calcium intake and use of calcium supplements were re-
duced to marginal significance (p=0.10 for total calcium in-
take and p=0.088 for use of calcium supplements). No sig-
nificant interactions were observed in the models (p>0.05).

TABLE 2
Association between calcium intake and colorectal neoplasia (n=312)

Crude Age adjusted Multivariate*
OR 95% CI OR 95% CI OR 95% CI

Total Calcium
<1180 mg/d 1.00 1.00 1.00
>1180 mg/d 0.6 (0.37, 0.95) 0.58 (0.37, 0.94) 0.67 (0.41, 1.09)
Dietary Calcium
<971 mg/d 1.00 1.00 1.00
>971 mg/d 0.74 (0.47, 1.17) 0.74 (0.47, 1.18) 0.83 (0.51, 1.13)
Supplemental Calcium
No 1.00 1.00 1.00
Yes 0.61 (0.38, 0.99) 0.59 (0.36, 0.96) 0.64 (0.39, 1.07)

*Adjusted for age, gender and education

DISCUSSION

In this cross-sectional study, we are the first to show an
inverse association between total calcium intake and the use
of calcium supplements with colorectal neoplasia in adult
Hispanic Puerto Ricans. These associations were significant
after adjusting for age, and remained marginally significant
after additional adjustment by gender and education. Our re-
sults are consistent with several epidemiological studies that
have also shown an inverse association between calcium in-
take and adenomas and colorectal cancer in subjects with or

without colon cancer history (5-10,16-18). The study by Flood
et al (5) found a significant reduction in the risk of colon can-
cer with the highest quintile of calcium intake (831 mg/d)
compared to the lowest quintile (412 mg/d) in women (RR
0.74, 95% C.I. 0.56-0.98). Similarly, Kampman et al (16) also
found a significant reduction in colon cancer risk with the
highest quintile of dietary calcium intake (1700 mg/d in men
and 1330 mg/d in women) compared to the lowest quintile
(681 mg/d in men and 546 mg/d in women) in predominantly
white individuals (RR: 0.7, 95% C.I. 0.5-0.9 in men and RR:
0.6, 95% C.I. 0.4-0.9 in women). Furthermore, Peters et al
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(18) also found in predominantly non-Hispanic Whites, that
the highest quintile of total calcium intake (>1767 mg/d), re-
duced the risk of adenoma by 12% compared to those in the
lowest quintile (<731 mg/d) (OR: 0.88; 95% CI: 0.76, 1.02; P
for trend <0.04). In the present study, we show similar results
in a group of Hispanics men and women, whereas those con-
suming the highest calcium intake (=1180 mg/d) had a 42%
reduced risk of colorectal neoplasia (age-adjusted OR: 0.58,
95% CI 0.37-0.94). Also, similar to our study, a pooled analy-
sis of 10 cohort studies found that a total calcium intake (>800
mg/d) significantly reduced the risk of colorectal cancer com-
pared to a low calcium intake (500 mg/d) (11). However, this
was not found in predominantly white women from the Nurses’
Health study (19).

Studies have found that combining calcium intake from
dietary sources as well as from supplements reduces even more
the risk of colon cancer. Flood et al (5) showed that a high
intake of calcium from dietary sources plus calcium from
supplements resulted in even further risk reduction (RR = 0.54,
95% CI, 0.37-0.79) compared with low consumption of both
sources of calcium. Similarly, Kearney et al (17) also found a
lower colon cancer risk with the highest quintile of total cal-
cium intake (age and energy adjusted RR: 0.58, 95% CI, 0.39-
0.87) compared to the highest quintile of dietary calcium in-
take (age and energy adjusted RR: 0.61, 95% CI, 0.40-0.91).
In the present study, we found a similar risk reduction of
colorectal neoplasia when calcium intakes were pooled from
dietary sources and supplements (age-adjusted OR: 0.58, 95%
CI 0.37-0.94) compared to dietary sources only (age-adjusted
OR 0.74, 95% CI 0.47-1.18). 

The beneficial effect of calcium on colorectal cancer has
been found to be more effective from calcium rich foods as
opposed to calcium from dietary supplements (20). Other in-
vestigators have found that both sources reduce the risk of
colorectal cancer (5,21). In the present study, the magnitude
of the reduction in the age adjusted OR for colorectal neopla-
sia was greater and statistically significant for the use of cal-
cium supplements compared to calcium intake from foods,
which was not significant. Similar findings were reported by
Peters et al (18), whereas those using calcium supplements
(>1200 mg/d) had a 27% decrease in adenoma risk than for
nonusers of supplements (OR: 0.73; 95% CI: 0.56-0.91).

A large body of evidence shows that calcium intake pre-
vents colorectal neoplasia by several potential mechanisms.
Calcium could protect against colon cancer by its role in cel-
lular division and the regulation of cellular proliferation and
differentiation, apoptosis, angiogenesis, and cell cycle regu-
lation (22) mediated by the Ca-sensing receptor (23). In fact,
clinical studies have shown a decrease in cell proliferation,
differentiation, and apoptosis in colonic epithelia with calcium
consumption (24,25). Low levels of ionized intracellular cal-
cium promote colonic cellular proliferation but high levels have

the opposite effect (26). Calcium intake (and vitamin D in-
take) increases the level of apoptosis in the colorectal epithe-
lium, most significantly in those with adenomas (27). Alter-
natively, dietary calcium may also contribute by precipitating
cytotoxic surfactants, such as secondary bile acids and fatty
acids, in the colonic lumen (28). The insoluble salts of cal-
cium are less toxic to the colonic mucosa. Calcium supple-
mentation studies have found reduced bile acids in bile and
feces in patients with resected adenocarcinoma (29), although
others have not found this (30).

Studies of migrants indicate that colorectal cancer is es-
pecially sensitive to changes in the environment (31). Indeed,
the risk of colorectal cancer is higher among first-generation
Puerto Rican immigrants in the US compared to their native
country (32). One environmental factor that has received much
attention in relation to colorectal cancer is diet. Monroe et al
(33) showed that Mexico-born subjects had a 7% higher mean
calcium intake and a lower rate of colorectal cancer, com-
pared to US born Mexican Americans. Although no studies
have assessed the change in calcium intake in Puerto Ricans
with adoption of a western diet, studies have shown that more
acculturated Puerto Rican elders in the US have lower rice
and beans consumption and higher intake of simple sugars
(34). In addition, a systematic review of the relationship be-
tween acculturation and diet among Latinos in the United
States also found that acculturation leads to a decrease in the
consumption of fruit, rice, beans, and an increase in the con-
sumption of sugar and sugar-sweetened beverages (35). More
research is needed to study the dietary pattern changes asso-
ciated with the high rates of colorectal cancer in Puerto Ricans
living in Puerto Rico and in the United States.

This study had several limitations. The assessment of cal-
cium intake was performed after the colonoscopy (about 1
year later), which may have changed calcium intake in this
group and may have lead to alterations in the association if
individuals with colorectal neoplasia were informed about the
benefits of calcium consumption and/or modified their diet
into a “healthier” diet which included calcium-rich products.
However, the food questionnaire took into account the con-
sumption of calcium during the preceding months, which
should help to standardize acute changes in calcium dietary
consumption. Nevertheless, it does not reflect long term cal-
cium intake. Second, the study had a relatively small sample
size, a fact that may have limited the power of our study to
detect statistical significance in some of the associations evalu-
ated. Nonetheless, we were able to identify statistically sig-
nificant and marginally significant differences according to
total and supplemental calcium consumption. Third, the FFQ
was self-reported and sent by mail, which may have also af-
fected the participants’ response or understanding on how to
complete the FFQ. However, we and others have experience
with the use of self-reported calcium food questionnaires and
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have shown a strong correlation between self-reported and
actual nutrient consumption (r=0.5-0.9) (13,36). In addition,
vegetable, fruit and fiber consumption were not assessed in
the present study, and meta-analyses have shown that they
may have a role in preventing against colorectal neoplasia
(37,38). One of the strengths of the study is the use of a vali-
dated FFQ to estimate calcium intake (13), which has been
shown to be a robust instrument to assess long term calcium
intake in the population (39). An additional strength of this
investigation was the assessment of colorectal neoplasia by
colonoscopic evaluation to cecum.

In conclusion, a higher consumption of total calcium in-
take and the use of calcium supplements may reduce the risk
of colorectal neoplasia among Puerto Rican Hispanics. This
is of vital importance as colorectal cancer screening have been
historically low for US and Puerto Rican Hispanics (38%),
hence, dietary nutrients that may reduce the risk of colorectal
neoplasia may have a high impact in decreasing the burden of
disease among this minority population. Future studies should
examine the protective role of dietary calcium as well as other
nutrients in calcium rich foods, such as vitamin D on colorectal
cancer in a larger sample size. Given the strong evidence of
the protective effect of calcium intake on colorectal neoplasia
from most epidemiologic, basic, and interventional studies, it
is recommended that individuals meet the national recom-
mended levels for calcium intake, which is 1200 mg/d for age
groups >50 years.

REFERENCES

1. Kamangar F, Dores GM, Anderson WF Patterns of cancer inci-
dence, mortality, and prevalence across five continents: defin-
ing priorities to reduce cancer disparities in different geographic
regions of the world. J Clin Oncol. 2006; 24:2137-50.

2. Levin B, Lieberman DA, McFarland B, Andrews KS, Brooks
D, Bond J et al. Screening and surveillance for the early detec-
tion of colorectal cancer and adenomatous polyps, 2008: a joint
guideline from the American Cancer Society, the US Multi-
Society Task Force on Colorectal Cancer, and the American
College of Radiology. Gastroenterology. 2008; 134:1570-95.

3. Soto-Salgado M, Suarez E, Calo W, Cruz-Correa M, Figueroa-
Valles NR, Ortiz AP Incidence and mortality rates for colorectal
cancer in Puerto Rico and among Hispanics, non-Hispanic
whites, and non-Hispanic blacks in the United States, 1998-
2002. Cancer. 2009; 115:3016-23.

4. Jarvinen R, Knekt P, Hakulinen T, Aromaa A Prospective study
on milk products, calcium and cancers of the colon and rec-
tum. Eur J Clin Nutr. 2001; 55:1000-7.

5. Flood A, Peters U, Chatterjee N, Lacey JV,Jr, Schairer C,
Schatzkin A Calcium from diet and supplements is associated
with reduced risk of colorectal cancer in a prospective cohort
of women. Cancer Epidemiol Biomarkers Prev. 2005; 14:126-
32.

6. Larsson SC, Bergkvist L, Rutegard J, Giovannucci E, Wolk A

Calcium and dairy food intakes are inversely associated with
colorectal cancer risk in the Cohort of Swedish Men. Am J
Clin Nutr. 2006; 83:667-73.

7. Kato I, Akhmedkhanov A, Koenig K, Toniolo PG, Shore RE,
Riboli E Prospective study of diet and female colorectal can-
cer: the New York University Women’s Health Study. Nutr
Cancer. 1997; 28:276-81.

8. Park SY, Murphy SP, Wilkens LR, Nomura AM, Henderson
BE, Kolonel LN Calcium and vitamin D intake and risk of
colorectal cancer: the Multiethnic Cohort Study. Am J
Epidemiol. 2007; 165:784-93.

9. Oh K, Willett WC, Wu K, Fuchs CS, Giovannucci EL Calcium
and vitamin D intakes in relation to risk of distal colorectal
adenoma in women. Am J Epidemiol. 2007; 165:1178-86.

10. Hyman J, Baron JA, Dain BJ, Sandler RS, Haile RW, Mandel
JS et al. Dietary and supplemental calcium and the recurrence
of colorectal adenomas. Cancer Epidemiol Biomarkers Prev.
1998; 7:291-5.

11. Cho E, Smith-Warner SA, Spiegelman D, Beeson WL, van den
Brandt PA, Colditz GA et al. Dairy foods, calcium, and
colorectal cancer: a pooled analysis of 10 cohort studies. J Natl
Cancer Inst. 2004; 96:1015-22.

12. Norat T & Riboli E Dairy products and colorectal cancer. A
review of possible mechanisms and epidemiological evidence.
Eur J Clin Nutr. 2003; 57:1-17.

13. Rios RE, Soltero S, Bertran JJ, Matos MM, Palacios C.
Validación de un cuestionario semi-cuantitativo de frecuencia
de consumo de alimentos para estimar el consumo de calcio de
adultos en Puerto Rico. PRHSJ. 2008; 27:282.

14. Hosmer DWaL S. Applied Logistic Regression. 2nd ed. New
York: John Wiley and Sons, 2000.

15. Institute of Medicine (IOM) Dietary Reference Intakes for
Calcium and Vitamin D. Washington, DC: The National Acad-
emy Press, 2011.

16. Kampman E, Slattery ML, Caan B, Potter JD Calcium, vita-
min D, sunshine exposure, dairy products and colon cancer
risk (United States). Cancer Causes Control. 2000; 11:459-66.

17. Kearney J, Giovannucci E, Rimm EB, Ascherio A, Stampfer
MJ, Colditz GA et al. Calcium, vitamin D, and dairy foods and
the occurrence of colon cancer in men. Am J Epidemiol. 1996;
143:907-17.

18. Peters U, Chatterjee N, McGlynn KA, Schoen RE, Church TR,
Bresalier RS et al. Calcium intake and colorectal adenoma in a
US colorectal cancer early detection program. Am J Clin Nutr.
2004; 80:1358-65.

19. Martinez ME & Willett WC Calcium, vitamin D, and colorectal
cancer: a review of the epidemiologic evidence. Cancer
Epidemiol Biomarkers Prev. 1998; 7:163-8.

20. Hartman TJ, Albert PS, Snyder K, Slattery ML, Caan B, Paskett
E et al. The association of calcium and vitamin D with risk of
colorectal adenomas. J Nutr. 2005; 135:252-9.

21. Huncharek M, Muscat J, Kupelnick B Colorectal cancer risk
and dietary intake of calcium, vitamin D, and dairy products: a
meta-analysis of 26,335 cases from 60 observational studies.
Nutr Cancer. 2009; 61:47-69.

22. Lamprecht SA & Lipkin M Cellular mechanisms of calcium
and vitamin D in the inhibition of colorectal carcinogenesis.
Ann N Y Acad Sci. 2001; 952:73-87.



354 PALACIOS et al.

23. Rey O, Young SH, Jacamo R, Moyer MP, Rozengurt E Extra-
cellular calcium sensing receptor stimulation in human colonic
epithelial cells induces intracellular calcium oscillations and
proliferation inhibition. J Cell Physiol. 2010; 225:73-83.

24. Ahearn TU, McCullough ML, Flanders WD, Long Q,
Sidelnikov E, Fedirko V et al. A randomized clinical trial of the
effects of supplemental calcium and vitamin D3 on markers of
their metabolism in normal mucosa of colorectal adenoma pa-
tients. Cancer Res. 2010; Nov 17. [Epub ahead of print].

25. Sidelnikov E, Bostick RM, Flanders WD, Long Q, Fedirko V,
Shaukat A et al. Effects of calcium and vitamin D on MLH1
and MSH2 expression in rectal mucosa of sporadic colorectal
adenoma patients. Cancer Epidemiol Biomarkers Prev. 2010;
19:1022-32.

26. Boffa LC, Mariani MR,Newmark HLM. Calcium as modulator
of nucleosomal histones acetylation in cultured cells. Proc Am
Assoc Cancer Res. 1989; 30:8.

27. Miller EA, Keku TO, Satia JA, Martin CF, Galanko JA, Sandler
RS Calcium, vitamin D, and apoptosis in the rectal epithelium.
Cancer Epidemiol Biomarkers Prev. 2005; 14:525-8.

28. Govers MJ, Termont DS, Lapre JA, Kleibeuker JH, Vonk RJ,
Van der Meer R Calcium in milk products precipitates intesti-
nal fatty acids and secondary bile acids and thus inhibits co-
lonic cytotoxicity in humans. Cancer Res. 1996; 56:3270-5.

29. Lupton JR, Steinbach G, Chang WC, O’Brien BC, Wiese S,
Stoltzfus CL et al. Calcium supplementation modifies the rela-
tive amounts of bile acids in bile and affects key aspects of
human colon physiology. J Nutr. 1996; 126:1421-8.

30. Alder RJ, McKeown-Eyssen G, Bright-See E Randomized trial
of the effect of calcium supplementation on fecal risk factors
for colorectal cancer. Am J Epidemiol. 1993; 138:804-14.

31. World Cancer Research Fund / American Institute for Cancer
Research Food, Nutrition, Physical Activity, and the Preven-
tion of Cancer: A Global Perspective. Washington DC: AICR,
2007.

32. Pinheiro PS, Sherman RL, Trapido EJ, Fleming LE, Huang Y,
Gomez-Marin O et al. Cancer incidence in first generation U.S.
Hispanics: Cubans, Mexicans, Puerto Ricans, and new Lati-
nos. Cancer Epidemiol Biomarkers Prev. 2009; 18:2162-9.

33. Monroe KR, Hankin JH, Pike MC, Henderson BE, Stram DO,
Park S et al. Correlation of dietary intake and colorectal cancer
incidence among Mexican-American migrants: the multiethnic
cohort study. Nutr Cancer. 2003; 45:133-47.

34. Bermudez OI, Falcon LM, Tucker KL. Intake and food sources
of macronutrients among older Hispanic adults: association
with ethnicity, acculturation, and length of residence in the
United States. J Am Diet Assoc. 2000; 100:665-73.

35. Ayala GX, Baquero B, Klinger S. A systematic review of the
relationship between acculturation and diet among Latinos in
the United States: implications for future research. J Am Diet
Assoc. 2008; 108:1330-44.

36. Montomoli M, Gonnelli S, Giacchi M, Mattei R, Cuda C, Rossi
S et al. Validation of a food frequency questionnaire for nutri-
tional calcium intake assessment in Italian women. Eur J Clin
Nutr. 2002; 56:21-30.

37. Park Y, Hunter DJ, Spiegelman D, Bergkvist L, Berrino F, van
den Brandt PA et al. Dietary fiber intake and risk of colorectal
cancer: a pooled analysis of prospective cohort studies. JAMA.
2005; 294:2849-57.

38. Koushik A, Hunter DJ, Spiegelman D, Beeson WL, van den
Brandt PA, Buring JE et al. Fruits, vegetables, and colon can-
cer risk in a pooled analysis of 14 cohort studies. J Natl Cancer
Inst. 2007; 99:1471-83.

39. Haraldsdottir J & Van Staberen WA Methods for data collec-
tion at an individual level; Food frequency. In: Cameron,M.E.;
Van Staberen,W.A. Manual on Methodology for Food Con-
sumption Studies. Oxford Medical Publications, 284; 1988.

Recibido: 04-10-2010
Aceptado: 14-12-2010


	art5-1.pdf
	art5-2.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


