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The Impact of Education and Literacy Levels
on Cancer Screening Among Older 
Latin American and Caribbean Adults
Carlos A. Reyes-Ortiz, MD, PhD, Maria E. Camacho, MD, 
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and Kyriakos S. Markides, PhD

Background: There is limited information related to the effects of education and

literacy on cancer screening practices among older adults in Latin American and

Caribbean countries.

Methods: To determine the association between education and cancer screening

use, we developed a cross-sectional study using data from the Health, Well-Being

and Aging in Latin America and the Caribbean Study. The sample included 4,183

men and 6,708 women aged 60 years and older from seven cities. The outcomes

are mammogram and Pap smear use in women and prostate examination use in

men within the last 2 years.

Results: In general, illiterate or lower-educated older men and women have the 

lowest rates of cancer screening use compared with higher-educated counterparts.

Multivariate logistic models, by city and in a combined sample of six cities showed

that high education is associated with higher odds of having a mammogram or a

Pap smear in women and a prostate examination in men.

Conclusions: Older adults with low educational or literacy levels should be targeted

for screening programs in these populations.
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Introduction

Mortality rates due to cancer vary con-
siderably across Latin American and
Caribbean countries.1-3 From 1960 to
1994, mortality rates from cervical can-
cer increased in Haiti, Bolivia, and
Nicaragua, countries of low social and
economic development.1 At the same
time, Argentina and Uruguay, two coun-
tries with developmental patterns similar
to those of more developed countries,
had the lowest mortality rates from cer-
vical cancer in the region. These varia-
tions are also seen in breast and prostate
cancer between countries. From 1996 to
1998, the highest mortality rates due to
breast cancer in the Americas occurred
in Uruguay, Canada, the United States,
Argentina,Trinidad, and Tobago. During
the same period,Cuba,Puerto Rico,Costa
Rica, and Venezuela had intermediate
mortality rates. Mexico and Colombia had
the lowest mortality rates.2 In 2000, the
highest mortality rates for prostate can-
cer occurred in Cuba and Venezuela, fol-
lowed by Costa Rica, Chile, Argentina,
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Ecuador, and Colombia. Brazil and Mexico had the low-
est mortality rates.3

Little is known about the protective effect of screen-
ing programs for cervical, breast, and prostate cancer
across Latin American and Caribbean countries.1-3 In
some countries (Puerto Rico, Colombia, and Argentina),
cervical cancer screening result in decreased mortality
rates, but in others (Cuba, Costa Rica, Chile, and Mexi-
co), changes in mortality appear to be limited following
the introduction of cervical screening.1 The impact of
screening practices for breast and prostate cancer mor-
tality in the region is largely unknown.2,3 In addition,
screening practices might determine an early stage at
diagnosis for cervical,breast,and prostate cancer among
adults in these countries.2,4,5

Factors related to cancer screening use by Hispan-
ics in the United States include high education or
income, health insurance, a usual source of care, a
physician’s recommendation, discussion with a physi-
cian about screening, and social integration or accul-
turation.6-15 Similarly, factors related to cancer screen-
ing use in Latin American and Caribbean countries
include high income, health insurance, a regular physi-
cian, and a sex partner’s approval of gynecologic exam-
ination (in women).16-21 Data on the effect of education
or literacy on screening practices among older adults in
Latin American and Caribbean countries are limited.20,21

The objective of this study was to determine the
association between education and cancer screening
use (mammography, Pap smear, and prostate examina-
tion) among older adults from seven cities using data
from the Survey on Health, Well-Being, and Aging in
Latin America and the Caribbean (Project SABE).

Methods

Study Population
The study population included 4,183 men and 6,708
women aged 60 years or older living in urban areas of
Buenos Aires (Argentina), Bridgetown (Barbados), Sao
Paulo (Brazil), Santiago (Chile), Havana (Cuba), Mexico
City (Mexico), and Montevideo (Uruguay).

Data Source
The data source was the SABE study, consisting of a
round of cross-sectional surveys from cities in seven
Latin American and Caribbean countries during
1999–2000.22,23 The Pan American Health Organization
(PAHO) coordinated the overall SABE study and direct-
ed its logistics. The Center for Demography and Ecolo-
gy at the University of Wisconsin-Madison, jointly with
the PAHO, designed the study.

Local, country-based teams consisting of a princi-
pal investigator and his or her associates trained the
interviewers in each city. The focus of the study was

the population aged 60 years and older residing in 
the metropolitan areas of Buenos Aires, Bridgetown,
Santiago,and Mexico City, and in the cities of Sao Paulo,
Havana, and Montevideo. The response rates were 60%
in Buenos Aires, 85% in Bridgetown, 84% in Santiago,
85% in Mexico City, 85% in Sao Paulo, 95% in Havana,
and 66% in Montevideo. Two cities with a lowest
response rates, Buenos Aires and Montevideo, were
compared with their corresponding Census informa-
tion (Censo Nacional de Población, Hogares y Vivien-
das año 2001, and Censo General de Población, Hog-
ares y Viviendas año 1996, respectively), and con-
firmed that their sociodemographic distributions were
comparable. The proportions of interviews by proxy
were 3.7% in Buenos Aires, 3.9% in Bridgetown,7.9% in
Santiago, 8.2% in Mexico City, 13.1% in Sao Paulo, 9.7%
in Havana, and 1.4% in Montevideo.

A classic multistage, clustered sampling with strati-
fication of the units at the highest levels of aggregation
was used: the primary sampling unit was a cluster of
independent households within predetermined geo-
graphic areas grouped into socioeconomic strata and
then divided into secondary sampling units, each con-
taining a smaller number of households. Finally, the
household and target individuals — person 60 years of
age and older — were randomly selected. The potential
participants were then contacted to schedule an inter-
view at home. The interviews were conducted in Eng-
lish for Bridgetown (Barbados), Portuguese for Sao
Paulo (Brazil), and Spanish for all other cities, using the
same validated questionnaires. Oral consent and writ-
ten consent forms — approved by the Human Subjects
Committee at each city with the corresponding affiliat-
ed Medical Research Institution or University — were
obtained from all subjects, and personal identifiers
were deleted. If a person who agreed to be inter-
viewed failed the cognitive test,a proxy was selected to
respond to some parts of the questionnaire.22,23

Variables
The dependent variables were mammography use, Pap
smear use, and prostate examination. Mammography use
was assessed in each city by answers to the question: “In
the last 2 years have you had a mammogram of your
breasts?” Pap smear use was assessed by answers to the
question: “In the last 2 years have you had a Pap smear
that is a test to determine whether you have cervical or
uterine cancer?” Prostate examination was assessed by
answers to the question: “In the last 2 years have you had
a prostate examination?” In all three variables, use was
dichotomized as user (coded 1) and nonuser (coded 0).

The primary independent variable — level of edu-
cation (years of schooling) — was categorized as 0 (illit-
erate), 1–5 years, 6–11 years, and 12 or more years of
education. This was also used as a continuous variable.
Sociodemographic correlates included age (years), mar-
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ital status (unmarried = 0,married = 1),and health insur-
ance coverage (private, public, or military insurance
coded = 1, no insurance = 0). Financial strain was
assessed by answers to the question: “Do you believe
that you (and your spouse/companion) have enough
money to cover your daily living necessities?” (yes = 1,
no = 0). This measure replaced income information that
was often incomplete and unreliable in this survey, and
it correlated well across wealth categories (eg, econom-
ic resources) and access to health care (eg, insurance).24

Medical conditions were assessed with a series of
questions asking the respondents if they had been ever
told by a doctor or other healthcare provider that they
had arthritis, diabetes mellitus, hypertension, heart dis-
ease, stroke or cancer (yes = 1, no = 0). A summary
score for medical conditions was constructed, from 0 to
6, and used as a continuous variable. Functional status
was assessed by four Instrumental Activities of Daily Liv-
ing (IADL) items25: shopping for groceries, preparing
meals, taking medicine, and handling money. Subjects
were asked if they had difficulty performing the activity
at the time of the interview. IADL scoring was used as
a continuous variable, with a possible score of 0 to 4.

Statistical Analysis
Descriptive statistics were used to report prevalence of
mammography use and to describe characteristics of
the study population. Multivariate logistic regression
analyses were used to estimate the odds of having a
mammogram in each survey and in the combined sam-
ple of surveys from Buenos Aires, Bridgetown, Mexico
City, Montevideo, Santiago, and Sao Paulo (excluding
Havana where health insurance does not apply because
coverage is universal), where dummy variables for the
city were included. All analyses were performed using
the SAS System for Windows, version 9.1 (SAS Institute,
Inc, Cary, NC). A significant level was considered to 
be P<.05.

Results

Table 1 shows sociodemographic and health character-
istics of Latin American and Caribbean older women
(≥60 years of age) from the SABE study. Mexico City has
a relatively younger population and Sao Paulo and
Havana have a relatively older population compared

Buenos Aires Bridgetown Sao Paulo Santiago Havana Mexico City Montevideo Total Sample

Women n = 656 n = 1,082 n = 1,262 n = 855 n = 1,197 n = 740 n = 916 N = 6,708
Age (yrs) 71.5 ± 7.5 72.3 ± 8.3 72.9 ± 8.4 72.1 ± 8.3 72.8 ± 9.0 70.0 ± 7.8 71.1 ± 7.6 72.0 ± 8.3
Currently married 30.0 34.4 36.5 29.2 21.0 38.8 35.2 31.9
Education (yrs) 5.9 ± 3.7 6.7 ± 3.4 4.0 ± 3.0 6.0 ± 5.3 6.7 ± 3.9 4.1 ± 4.1 6.3 ± 4.5 5.7 ± 4.1     

0 8.8 3.0 29.5 19.4 5.9 29.6 8.1 14.8     
1–5 35.7 51.2 61.8 31.4 27.9 34.7 37.5 41.3     
6–11 48.9 37.9 6.2 35.2 51.7 26.6 40.5 34.2     
≥12 6.6 7.9 2.5 14.0 14.5 9.1 13.9 9.7  

Have insurance 85.3 13.7 97.4 89.9 N/A 72.0 96.7 74.7
Have enough money* 30.5 35.0 30.9 28.6 19.6 50.0 43.8 33.0
Medical conditions (0–6)** 1.5 ± 1.0 1.6 ± 1.1 1.5 ± 1.1 1.6 ± 1.1 1.8 ± 1.2 1.2 ± 1.0 1.5 ± 1.1 1.5 ± 1.1
IADL difficulties (0–4) 0.3 ± 0.8 0.3 ± 0.8 0.6 ± 1.0 0.4 ± 0.9 0.4 ± 1.0 0.3 ± 0.8 0.1 ± 0.5 0.3 ± 0.9

Men n = 383 n = 730 n = 881 n = 446 n = 708 n = 507 n = 528 N = 4,183
Age (yrs) 69.5 ± 6.8 72.4 ± 7.6 73.7 ± 8.5 70.5 ± 7.4 70.5 ± 8.5 69.8 ± 7.9 70.7 ± 6.8 71.4 ± 7.9
Currently married 65.0 60.4 74.9 70.4 61.5 75.7 72.0 68.5  
Education (yrs) 7.0 ± 4.2 6.9 ± 3.6 4.8 ± 3.4 7.3 ± 5.7 7.7 ± 3.9 5.1 ± 4.7 7.0 ± 5.0 6.4 ± 4.4    

0 5.5 4.5 19.3 12.6 4.4 22.1 7.0 11.0    
1–5 28.2 49.6 67.3 30.0 19.2 35.1 36.7 40.7   
6–11 53.8 36.3 7.3 35.4 57.3 28.0 38.1 34.5    
≥12 12.5 9.6 6.1 22.0 19.1 14.8 18.2 13.8

Have insurance 78.5 16.6 97.6 86.7 N/A 77.8 95.7 73.6
Have enough money* 36.3 42.2 32.9 34.8 22.4 52.2 48.1 37.5
Medical conditions (0–6)** 1.3 ± 1.1 1.1 ± 1.0 1.2 ± 1.1 1.1 ± 1.0 1.2 ± 1.0 0.9 ± 0.9 1.1 ± 1.0 1.1 ± 1.0
IADL difficulties (0–4) 0.1 ± 0.6 0.2 ± 0.6 0.5 ± 1.0 0.2 ± 0.7 0.2 ± 0.7 0.1 ± 0.6 0.1 ± 0.3 0.2 ± 0.7

Data are presented as percentages (%) or means ± SD.
* Enough to cover daily living necessities.
** Include hypertension, diabetes, heart attack, arthritis, stroke, and cancer.
N/A = Not applicable; insurance does not apply for Havana.

Table 1. — Characteristics of Study Population, Men and Women 60 Years of Age and Older
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with other cities. About one third of women and two
thirds of men were currently married. Most subjects had
health insurance (except in Bridgetown, where 14% of
women and 17% of men had insurance); this character-
istic does not apply for participants in Havana. The mean
number of years of education was highest in Havana and
lowest in Sao Paulo. The highest percentages of illiterate
subjects were in Mexico City (30% of women, 22% of
men) and Sao Paulo (29% of women,19% of men). About
half of the subjects in Mexico City and one fifth in Havana
reported having enough money to cover daily living
necessities. The number of medical conditions reported
was highest in Havana (1.8 for women, 1.2 for men) and
lowest in Mexico City (1.2 for women, 0.9 for men). The
highest number of IADL difficulties was reported in Sao
Paulo (0.6 for women, 0.5 for men) and the lowest in
Montevideo (0.1 for both men and women).

Table 2 shows the bivariate associations between
screening use and education categories by gender.
Mammography use in women was associated with high-
er education in all cities except Havana. Pap smear use
in women was associated with higher education in all
cities except Bridgetown and Santiago. Prostate exami-
nations in men was associated with higher education in
all cities except Bridgetown and Havana. The lowest
percentages of mammography use among illiterate
women were in Bridgetown (6%) and Havana (7%), and

the highest percentages were in Sao Paulo (26%) and
Montevideo (22%). The lowest percentages of Pap
smear use among illiterate women were in Bridgetown
(9%) and Montevideo (18%), and the highest percent-
ages were in Mexico City (39%) and Sao Paulo (28%).
Finally, the lowest percentages of prostate examination
among illiterate men were in Havana (13%) and Mexico
City (14%), and the highest percentages were in
Bridgetown (51%) and Buenos Aires (48%).

The Figure shows the percentage of screening
methods by education categories in the total sample of
cities (6,708 women, 4,183 men). Percentages for
mammography or a Pap smear in women or a prostate
examination in men were lowest among illiterate sub-
jects (0 years of education) and highest among highly
educated subjects (all P<.0001).

Table 3 shows the results of the multiple logistic
regression analyses predicting odds of screening meth-
ods use in the previous 2 years according to city and also
in a combined sample of six cities (excluding Havana
where insurance coverage does not apply). Education
was associated with increased odds of having a mammo-
gram among women in Buenos Aires, Sao Paulo, Santiago,
Mexico City, and Montevideo. Education was associated
with increased odds of having a Pap smear among
women in Buenos Aires, Sao Paulo,Mexico City, and Mon-
tevideo. Education was associated with increased odds

Buenos Aires Bridgetown Sao Paulo Santiago Havana Mexico City Montevideo

Women n = 656 n = 1,082 n = 1,262 n = 855 n = 1,197 n = 740 n = 916
Mammogram % per city 29.4 19.8 34.6 20.8 10.0 14.1 28.6
Education (yrs)

0 17.2 6.2 26.3 14.5 7.1 8.7 21.6
1–5 18.0 16.3 35.1 15.3 8.4 10.9 24.4    
6–11 36.8 23.7 52.6 23.3 10.5 19.9 29.1    
≥12 53.5d 29.1c 71.9d 35.8d 12.6 26.9d 42.5c

Pap smear % per city 34.2 22.9 38.0 30.8 24.8 45.7 24.8  
Education (yrs)           

0 27.6 9.4 28.0 24.7 21.4 38.8 17.6    
1–5 23.9 21.6 40.4 29.5 18.0 43.2 19.2    
6–11 39.4 25.9 50.0 32.2 26.0 50.3 27.8    
≥12 60.5d 22.1 68.7d 38.3 35.1c 64.2b 35.7c

Men n = 383 n = 730 n = 881 n = 446 n = 708 n = 507 n = 528  
Prostate examination % per city 37.6 52.3 39.6 30.5 21.9 24.0 33.4  
Education (yrs)           

0 47.6 51.5 31.9 19.6 12.9 13.8 32.4    
1–5 25.2 51.0 38.9 26.9 18.4 16.7 26.3    
6–11 35.0 51.1 46.9 31.6 21.2 31.9 32.7    
≥12 72.3d 64.3 63.0c 39.8a 29.6 41.3d 50.0b

Data are presented as percentages (%).
a <.05.
b <.01.
c <.001.
d <.0001.

Table 2. — Bivariate Associations Between Screening Use (Mammogram, Pap Smear, or Prostate Examination) and Education Categories
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of having a prostate examination among
men in all cities except Bridgetown. Final-
ly, in the combined sample of six cities,edu-
cation was associated with increased odds
of having a mammogram or a Pap smear
among older women and having a prostate
examination among older men.

Discussion

This is a comparative analysis of the asso-
ciation between education and screening
methods among older subjects living in
urban areas of seven Latin American and
Caribbean cities. Overall, we found that
high educational level was associated with
increased mammography, Pap smear, and
prostate examination use among Latin
American and Caribbean older adults,
even after adjusting for other relevant sociodemograph-
ic and health factors. This association between higher
education and increased screening methods use is con-
sistent with other reports in Hispanic populations in the
United States.6,10,12 Education is one of the most used
measures of socioeconomic status in older adult health
studies because it is relatively easy to obtain and is
potentially measurable for every respondent. Another
benefit is that education is typically completed before
the onset of health problems. Education has been treat-
ed as a proxy for access to social and economic
resources that influence health status and use of pre-
ventive services.26 Parts of the effects of education on

health can be either explained by or mediated through
other socioeconomic indicators such as income or occu-
pation.27 In general, the lower education population has
less economic resources and thus economic barriers
could be an important explanatory factor for disparities
on screening methods. Education also has been inter-
preted as influencing health through the acquisition of
higher cognitive functions and its effect not only on
knowledge and attitudes regarding healthy lifestyles, but
also on the degree of mastery or control individuals feel
regarding their own health.26,27

Low literacy, which correlates with low education,
might also affect cancer screening. Low literacy may

Figure. — Percentage of screening use (mammogram, Pap smear, or prostate examination) by
education categories in the total sample of seven cities (6,708 women, 4,183 men).
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Buenos Aires Bridgetown Sao Paulo Santiago Havana Mexico City Montevideo Combined Sample*

Women n = 656 n = 1,082 n = 1,262 n = 855 n = 1,197 n = 740 n = 916 N = 5,511
Mammogram

Education (yrs) 1.15 1.04 1.07 1.06 1.02 1.12 1.05 1.06
(1.09–1.22)d (0.99–1.09) (1.03–1.12)b (1.03–1.09)c (0.97–1.07) (1.06–1.18)d (1.01–1.08)a (1.05–1.08)d

Pap smear
Education (yrs) 1.08 1.00 1.06 1.01 1.01 1.06 1.06 1.02

(1.03–1.14)b (0.95–1.05) (1.02–1.11)b (0.98–1.04) (0.97–1.05) (1.01–1.10)b (1.02–1.10)b (1.01–1.04)b

Men n = 383 n = 730 n = 881 n = 446 n = 708 n = 507 n = 528 N = 3,475
Prostate examination

Education (yrs) 1.13 1.01 1.08 1.05 1.09 1.11 1.06 1.07
(1.06–1.20)d (0.96–1.06) (1.03–1.13)c (1.01–1.08)a (1.03–1.14)c (1.06–1.17)d (1.01–1.10)a (1.05–1.09)d

a <.05.
b <.01.
c <.001.
d <.0001.
Odds ratios were adjusted for age, marital status, insurance status (except Havana), having enough money to cover daily necessities, number of med-
ical conditions (hypertension, diabetes, heart attack, stroke, cancer, score 0–6), and Instrumental Activities of Daily Living difficulties (score 0–4).
*The combined sample includes all cities except Havana, which has no insurance data.

Table 3. — Odds Ratio (95% Confidence Intervals) for Education Predicting Use of Screening Methods in 
Men and Women Aged 60 Years and Older (1999–2000)
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impact functioning in the healthcare environment,affect
patient-physician communication dynamics, and inad-
vertently lead to substandard medical care.28 It is asso-
ciated with a poor understanding of written or spoken
medical advice, adverse health outcomes, and decreased
use of preventive services. Low literacy also has nega-
tive effects on the health of the population. In addition,
cancer screening information may be ineffective with
less literate individuals because they do not understand
or have limited knowledge of cancer screening con-
cepts, such as health vocabulary and anatomy.28

There is also a relationship between cancer screen-
ing, literacy, and cultural barriers. In the United States,
older women with low literacy mistakenly believe that
increased age protects them from getting cancer and
that cervical cancer is unlikely in the absence of sexual
activity, and they are concerned that a mammogram
would be embarrassing, harmful, or painful.29 Barriers
to breast and cervical cancer screening among Latinas
in the United States include not taking care of oneself
(“descuido”), lack of information, and fear. Efforts to
increase access to breast or cervical cancer screening
services may not be sufficient for low-income Latinas;
even when women have a source of health care, per-
sonal barriers may prevent many women from seeking
screening.30 In Mexican women,reasons for not obtain-
ing a Pap smear included anxiety regarding physical pri-
vacy, lack of knowledge, and difficulty accessing health
care.18 In Bolivia, women believed that cancer is a
“death sentence,”and in Mexico, women reported fears
that any gynecological treatment would leave them sex-
ually disabled (“hueca”).17

Cultural barriers and lack of adequate information
about screening have been identified as factors affect-
ing prostate screening in men, especially digital rectal
examination. These include misconceptions about mas-
culinity (“machismo”), unwillingness to admit weak-
ness, and not taking care of oneself (“descuido”).31,32

Most elderly men and those with limited education pre-
fer to leave decisions related to participation on
prostate cancer screening to their physician.33,34

The World Health Organization (WHO) and its
regional office, the Pan American Health Organization,
have provided guidelines for organizing national can-
cer control programs in Latin American and Caribbean
countries.35,36 However, the guidelines emphasized
cervical cancer screening for all countries, and only
breast cancer screening for those countries of high 
levels of resources. The guidelines did not include
prostate cancer screening because it has not yet been
proven to be cost effective. Although in most coun-
tries public health entities have no regulatory role
with respect to standard clinical screening,36 the WHO
guidelines might have some influence regarding
national screening policies in these countries (the least
recommended is screening for prostate cancer).35 On

the other hand, several differences on cancer screen-
ing across the cities in our study might be explained at
least in part by specific characteristics of those cities
or their health systems (opportunistic or unorganized
vs organized screening).37

Education was not associated with screening usage
among men and women from Bridgetown. In contrast,
older subjects in Bridgetown had higher education lev-
els and lower illiteracy rates compared with subjects
from other cities. In fact, education at the primary and
the secondary levels is compulsory until 16 years of age
in Barbados.38 Marked improvements in living condi-
tions have occurred in Barbados during the past half
century. Despite of low frequencies of health insur-
ance coverage,health care is free for all Barbadians, and
older persons have unrestricted access to primary
health care,which is available at the polyclinics that are
operated by the government.38,39 These factors may
contribute to a low variation of screening use across
educational levels in this population.

In addition, we found that education was not asso-
ciated with screening methods among women from
Havana. However, older women in Havana had the
highest education levels compared with older women
from the other cities. Cuba represents an example
where modest infrastructure investments combined
with a well-developed public health strategy have gen-
erated universal health coverage and health status mea-
sures comparable with those of industrialized coun-
tries.40 Those factors might explain the lack of associa-
tion between education and screening use among older
women in Havana. In 2000, Cuba had an opportunistic
breast cancer screening program, and mammography
use was recommended every 2 to 3 years for women
50 to 65 years of age.2 A cervical cytology screening
program offering Pap smears every 2 years to women
aged 20 years or more was implemented through the
primary healthcare services in 1968.41 However, no
reduction in cervical cancer mortality has been
observed since the introduction of the program. Cuba
has a public health policy only and not a population-
based cervical cancer screening program.42

In the other cities where education was associated
with screening methods, some issues might be poten-
tial explanations. In 2000, Argentina had an oppor-
tunistic breast cancer program, and mammography use
was recommended every 2 years for women 50 to 70
years of age.2 Argentina had low incidence (14.2) and
mortality (7.6) age-standardized cervical cancer rates
(per 100,000) in 2000.1 Argentina has a public health
policy only and not a population-based cervical cancer
screening program.1,42

In 1997,cervical cancer screening every 3 years for
women 25 to 64 years of age was officially included
among the 10 national health priorities of the Ministry
of Health in Chile.43 Between 1986 and 2001 there was
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a 39% reduction in age-adjusted mortality for cervical
cancer (2.6% per year). However, the incidence of inva-
sive carcinoma of the cervix in 1996 (age-specific rates
per 100,000) in women 64 years of age and older was
45.2 in the Metropolitan Region of Santiago, the highest
rates among all age groups.43 In 2000, Chile had an
opportunistic breast cancer screening program, and
mammography use was recommended every 3 years
for women 50 to 64 years of age.2 Chile has an oppor-
tunistic prostate cancer screening program.44

Rather than an early detection tool, the Pap smear
in Mexico is frequently used to diagnose advanced
cases of cervical cancer.45 According to some studies,
between 20% and 60% of all cervical cancer deaths
could be prevented through an effective early detec-
tion screening program. It has been reported that 60%
of cases detected using the Pap smear are invasive cer-
vical cancer.46 Potential explanations for the low cov-
erage of the Mexican cervical cancer screening pro-
gram are the limited utilization and acceptability of the
Pap smear due to cultural and institutional barriers.
These barriers include: the pelvic examination is
uncomfortable, their male sexual partners do not let
them have an examination, they had a previous nega-
tive experience, and they lack of knowledge about the
test. Additional reasons include the perceived financial
expense and the long wait time to get the test at a clin-
ic or to receive the results.47 In 2000, Mexico had
implemented an opportunistic breast cancer screening
program, and mammography use was recommended
every 2 years for women 40 years of age or older.2

In 2000, Uruguay had made efforts to implement
an organized breast cancer screening program, and
annual mammography was recommended for women
50 to 64 years of age.2 Uruguay had low incidence
(13.8) and mortality (7.6) age-standardized cervical
cancer rates (per 100,000) in 2000.1 However,Uruguay
does not have an established program or policy on cer-
vical cancer screening.42

In 2001,Brazil did not have an organized breast can-
cer screening program.48 Brazil had intermediate inci-
dence (31.3) and mortality (11.6) age-standardized cer-
vical cancer rates (per 100,000) in 2000.1 In 1988, the
Brazilian Ministry of Health recommended cervical
screening for women 25 to 60 years of age every 3
years, after having two annual and consecutive negative
Pap smears.49 Brazil has a public health policy only and
not an organized cervical cancer screening program.37,42

There is little or no information about policies for
prostate cancer screening among countries related to
the SABE study. Data suggest that cervical and breast
cancer screening programs have been mostly limited to
offering the test to older women attending primary
healthcare and other health clinics (opportunistic
screening). Almost all SABE cities have no organized
efforts to reach high-risk men and women or to ensure

that those having an abnormal screening receive effec-
tive follow-up and treatment.1,36-38,43

Study Limitations and Strengths

This study has some limitations. Our reliance on cross-
sectional data precludes establishing causal order
between certain variables and screening methods use.
Data on screening methods use were self-reported,
which might affect the accuracy of our measures and
consequently our results. Indeed,concordance between
self-reported data and medical record documentation
has been reported as greater for procedures that gener-
ated a test report (eg, mammogram, Pap smear, or
prostate-specific antigen [PSA]).50 In addition, we were
unable to distinguish between diagnostic and screening
procedures (in mammograms for women) and between
a digital rectal examination and a PSA (in self-reporting
of prostate examination in men). We also did not include
data for breast self-examination or clinical breast exami-
nation, which might explain part of the variation for
mammography use across cities. Finally, the SABE survey
does not represent the diversity of the elderly popula-
tion that exists in the selected countries because the
information was collected only in large cities.

This study also has some strengths. The lowest per-
centages of screening methods for illiterate and low-edu-
cated older subjects were consistent across most of the
cities and in the combined sample. The effect of educa-
tion on screening methods remained after we controlled
for sociodemographic factors related to cancer screen-
ing. These factors included having insurance (highly
associated with screening methods in these popula-
tions)20 and a measure of socioeconomic resources
(financial strain measured by having enough money to
cover daily living necessities), which has been reported
to be an important indicator of inequality for access to
health services across Latin American and Caribbean
cities.24 This large, unique sample provides estimates of
screening methods by older populations in an area of
the world (Central and South America) in which little
systematic data are available. On the other hand, our
results might aid the development of specific health poli-
cies such as providing free access to cancer screening
among older persons with less socioeconomic resources
and providing health education on cancer screening that
is appropriate for older adults with low literacy levels.

Conclusions

Variations in the organization of the health system in
each country in our study and the screening programs
in each city (opportunistic vs organized) might explain
some differences in screening utilization and in the
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effect of education on cancer screening among Latin
American and Caribbean older adults. In the overall
combined sample and in most of the cities, high educa-
tion was associated with higher odds of women having
a mammogram or a Pap smear and with higher odds of
men having a prostate examination. Therefore, older
adults with low educational attainment should be tar-
geted for screening programs in these populations.
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