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Abstract

Background: Breast cancer screening aims to reduce mortality in women, as it is the most common
and deadliest cancer among them. Various individual and contextual factors may impact screening
coverage. We analysed the association of breast cancer screening in Brazil with individual and
contextual variables. Methods: This is a cross-sectional analysis from the first wave of the
Brazilian National Health Survey (Pesquisa Nacional de Saude - PNS). The sample comprised of
8,682 women aged 50 to 69 living in all five geopolitical Brazilian regions. Multilevel logistic
regression was used to estimate the Odds Ratio (OR, 95% CIs). Random effects were estimated
using the intraclass correlation coefficient (ICC) values and the per cent variance reduction.
Results: The individual variables associated with breast cancer screening were: high level of
education, living with a partner, being overweight, practising physica! activity, no tobacco use, and
having health insurance. Regarding contextual variables, higher numbers of mammography
examinations were performed in those states with higher ievels of Human Development Index
(HDI), Social Development Index (SDI) and rniumber of mammography devices. Conclusions:
Clear state inequalities underscore the iimportance of public health policies covering the entire

target population and promoting breast cancer screening.
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INTRODUCTION

Breast cancer is the most common type of cancer among women, and it ranks as the fifth leading
cause of death worldwide. In 2020, an estimated 19.3 million new cases were reported. It is the
most prevalent cancer type, with the highest incidence rates occurring in developed countries (1).
In 2023, 73,610 incident cases of neoplasms were registered in Brazil, representing 30% of all
neoplasms in women, excluding non-melanoma skin cancer (2). The worldwide mortality rate was
estimated at 6.9% within all cancer types, configuring the major cause of mortality due to cancer

among women, especially in developing countries (1).

One of the strategies for reducing mortality is early diagnosis through screening programs (3,4). In
the international context, it is possible to observe disparities between developed countries and low-
and middle-income countries (LMICs). For example, mammogranhy screening in Europe has
reduced breast cancer mortality by approximately 26%, whiiz in LMICs, such as Morocco in 2016,
it managed to detect breast cancer in 1.0/1000 screened women (5). Thus, early screening relies on
reference services, diagnostic infrastructure, strategies at the public health level, and access to

financial and technological resources (6).

According to Brazilian guidelines, women aged 50 to 69 should undergo a mammography exam
(ME) (7) for breast cancer screening every two years, with a proposed coverage goal of 70% (8).
In 2021, 3,497,439 mammograms were performed on women through the Unified Health System
(SUS), with 3,145,930 of them being screening mammograms, reaching 65.3% of the target
population (9,10). However, it is possible to identify disparities among Brazilian regions and states,
particularly in areas with significant sociodemographic, economic, and cultural inequalities, such
as the North, Northeast, and Midwest (11,12).

Certain individual factors may impact access to mammography examinations, including
sociodemographic and economic variables like age, low education level, family income, unhealthy
lifestyle habits, presence of other health conditions, and poor self-assessment of health status. In
addition, there are predictors that could influence women's adherence to breast cancer prevention
(13-16), such as visceral obesity in postmenopausal women associated with breast cancer (17).

Previous Brazilian studies indicate potential contextual variables related to mammography



examination, such as access to health services, specialized health professionals, detection and
diagnosis services, public policies, Human Development Index (HDI) and Social Development
Index (SDI) (18-21).

Due to Brazil's vast geographical size and regional differences influenced by social, economic, and
cultural factors, it is important to consider a range of variables beyond just the individual to better
understand the complex relationship between individual and environmental factors as determinants
of health outcomes in the country. Few nationally representative population studies have addressed
this proposed association (12,22,23). Therefore, the objective of this study was to analyse the

association of individual and contextual factors with breast cancer screening in Brazil.

METHODS

This is a population-based cross-sectional study that used data from the first edition of the Brazilian
National Health Survey (PNS — Pesquisa Nacional de Saude), a national household survey
representative of the non-institutionalized resident population of rural and urban areas of Brazil.
The objective of PNS was to characterize the health status and lifestyle of the Brazilian population
and to collect information regarding access to and use of health services. The sampling process
consisted of three stages, the third of which corresponds to the selection of adult residents aged 18
or older among all the residents in the household (24,25). The questionnaire for this resident
contained several questions related to non-communicable chronic diseases, lifestyle, and medical
care (26).

In 2013, 69,954 households were selected, and 60,202 individuals aged 18 or older were
interviewed, resulting in a response rate of 86.1% (24,25). Of the 60,202 individuals, 35,969 were
women, with the sample used for this study consisting of the target age group for breast cancer
screening i.e., 50 to 69 years in 2013 (n=9,049) (Figure 1).

The outcome variable was having had a mammography within two years or less, as determined by
the following questions: "Have you had a mammography exam?" and "When was the last time you

had a mammography exam?”



The individual explanatory variables were divided into sociodemographic, clinical, and
behavioural characteristics. The sociodemographic characteristics were self-reported: skin colour,
as a proxy for race (white, brown and black, yellow and Indigenous) (27); age, in years; education,
in years of study; marital status (with partner - married; without partner - single, legally separated
or divorced, divorced, widowed); region of residence; health insurance coverage. The clinical and
lifestyle characteristics were body mass index (BMI) classification according to the international
standardization (28), calculated by dividing the weight (in kg) by the squared height (in meters);
abusive consumption of alcoholic beverages; practice of physical activity; smoking; self-
assessment of health status (positive - very good, good; negative - regular, bad, very bad). Weight
and height were measured using an electronic scale and a digital stadiometer (25). Abuse of
alcoholic beverages was considered as the ingestion of four or more doses for women, on a single
occasion, at least once in the 30 days prior to the interview. One dose of alcoholic beverage is
equivalent to one glass of wine, one can of beer, or one dose of cachaca, whiskey, or any distilled
alcoholic beverage (29).

The state contextual variables used were Primary Care (PC) coverage, considering the average
coverage of each state between the years 2010, 2011 and 2012 (30) (0 to 49.9%; 50 to 74.9%; 75
to 100% coverage); the Huiman Development Index (HDI) of 2010 (31); Gini Index (GI) of
household income per capiia in 2010, considered the sum of monthly incomes of household
residents, in Brazilian reais, divided by the number of its residents (32); Social Development Index
(SDI) (33); and Number of Mammographers per 100 thousand inhabitants per federal unit, all
categorized in quartiles.

The SDI is an indicator based on the geometric average of per capita income, years of schooling
of people aged 15 years or older and total fertility rate for 2013 (34). This indicator ranges from
zero to one, with a value of zero indicating a low socio-demographic development index, with
lower income, lower education, and higher fertility rates (33). The number of mammography
devices for each state was obtained from the National Health Facilities Census (CNES in
Portuguese), considering mammography devices with simple, stereotactic and computerized
controls, which were in use in December 2012. The parameter defined by the Ministry of Health is
1 mammography apparatus per 240,000 inhabitants or 0.42 per 100,000 inhabitants (35).



For the descriptive analysis, we estimated the prevalence of RME based on the multilevel logistic
null model, which provides standardized estimates of the prevalence within each context, although
it may not perfectly match the observed prevalences due to the nature of multilevel modelling,
which accounts for the hierarchical structure within the data. Unadjusted and adjusted analyses
were performed by sociodemographic, clinical, and behavioural characteristics associated with
mammography examination. Multilevel logistic regression with random intercept was used, with
the first level represented by individual variables and the second level by states. We estimated the
Odds Ratio (OR) and their 95% Cls.

The existence of collinearity between variables of both analytical levels was verified, and when
there was a high correlation between variables, especially between the contextual ones, we decided
to estimate more than one model. The modelling comprised the following steps: 1) analysis of the
null model, which includes only the random intercept; 2) inciusion of individual-level variables; 3)

inclusion of contextual-level variables.

The random effects were measured by the intraclass correlation coefficient (ICC) and percentual
values of change in variance. The ICC was quantified to examine the proportion of the total
variance assigned to explanatory contextual variables. The percent variance reduction was
calculated between the nuli model and each subsequent model to assess the proportion of variance
explained by the included variables. Akaike's information criterion (AIC) and Bayesian
information criterion (BIC) were used to compare the models and assess fit, with the best model
being considered the one with the lowest AIC and BIC (36).

Data were analysed using Stata software, version 14 and a significance level of 5%. A
subpopulation was created, not excluding participants who did not meet the inclusion criteria, only
restricting the analyses to the subpopulation of interest (37). The free software QGIS was used to
elaborate the map of chances of mammography examination by states. The contextual data used
were extracted from electronic databases in the public domain, such as the Brazilian Institute of
Geography and Statistics (IBGE in Portuguese), CNES, Department of Primary Care (DAB in
Portuguese), and Institute for Health Metrics and Evaluation (IHME), which are available for use

by researchers.



The PNS was approved by the National Research Ethics Committee (Conep No. 328.159/2013 and
CAAE No. 10853812.7.0000.0008) and followed all ethical precepts, according to Resolution
466/12 of the National Health Council, respecting the secrecy, confidentiality, and autonomy of
the participants. All interviewees signed the Informed Consent Form, which can be found on the
PNS website (26).

RESULTS

The study population was composed of 9,049 women aged 50 to 69 years (Figure 1), with a
predominance of women who self-reported having white skin colour/race (50.9%), aged 50 to 59
years (59.6%), with 0 to 8 years of schooling (64.8%), who lived with a partner (53.1%), residents
in the Southeast region (47.9%), and who had no private health insurance coverage (67.9%). Most
women were overweight (38.3%), did not abuse alcohol (96.9%), did not practice physical activity
(72.8%), did not smoke (61.5%), and self-assessed their health status as negative (52.0%) (Table
1).

The prevalence of mammography examinations was 54.4%. The higher prevalence was observed
in women with white skin colour/race (59.8%) compared to the brown/black ones; in the younger
age groups i.e., 50 to 59 yeais (57.1%); with 12 years or more of schooling (74.4%) compared to
the lower schooling; tiving with a partner (57.8%); living in the Southeast (62.3%) and South
(60.0%) regions compared to the other ones; having health insurance coverage (75.1%); among
who practised physical activity (73.3%); , and self-assessed their health status as positive (61.3%)
(Table 1).

Figure 2 shows the prevalence of realization of mammography exam (RME), according to the
Brazilian states. The highest prevalence was observed in the Southeast and South states of Brazil,

highlighting the contextual variability of this outcome.

Association with contextual variables in unadjusted analyses are shown in Table 2. In the multilevel
analysis, variability in the odds of mammography examination was observed among the states. The
ICC was 6.01%, indicating that approximately 6% of the variability of mammography examination
was accounted for states, leaving 94% of the variability to be accounted for individual



characteristics of women and other unmeasured variables (Table 3).

The individual-level predictors of mammography examination were high education (9 or more
years of schooling), marital status (with partner), nutritional status (overweight), physical activity

practice, no smoking, and health insurance coverage.

The OR of mammography examination increased with increasing HDI quartile. Women who were
in the highest quartile were 1.70 (1.16-2.49) times more likely to realize mammography. Women
who live in states in the top quartile of SDI were 84% more likely to realise mammography than
their counterparts in the first quartile. Similarly, women who lived in states in the top quartile of
the number of mammaography devices per 100,000 population were 2.16 (1.50-3.13) times more
likely to realise mammography. The models presented in Table 3 were fitted separately because of
collinearity between the contextual variables was verified, with HDI being correlated with SDI (r
=0.96) and the number of mammography devices (r=0.77), and SDI with the number of

mammography devices (r =0.76), and models were run for each contextual variable.

When evaluating the model fit, a reauction in the AIC and BIC values was observed after the
inclusion of the individual and contextual level variables (HDI, SDI, and number of mammography
devices per 100,000 inhaliiants), which means that the inclusion of the variables improved the
model fit. Model 5, with the individual variables and the contextual variable number of
mammography devices per 100,000 inhabitants, offered the greatest reduction in the variability

among the UFs and in the AIC and BIC values.

DISCUSSION

This is the first study in Brazil to show that breast cancer screening, along with individual factors,
is linked to socioeconomic indicators of the states. Overall, we found that the breast cancer
screening rate was low (54.4%), which is below the recommended level for reducing mortality
(8,38). States in the Southeast and South regions of the country are performing more screening than
the ones in the North. Individual variables associated with the mammography examination were
women with a high level of education, i.e., >9 years, living with a partner, being overweight,

practising physical exercise, not smoking and having health insurance. The contextual variables



were living in states with higher levels of HDI, SDI and higher numbers of mammography devices.

The coverage of screening programs for breast cancer in Brazil is low and below the
recommendation of the World Health Organization since it is recommended that they be organized
and of high quality, with the capacity to cover at least 70% of the population (38). Compared to
high-income countries, the coverage of the North (64%), West (62%) and South (69%) regions of
the European continent (39), since the expenses dedicated to ensuring the quality of these programs
are greater and cannot be less than 10-20%, since the investment will result in a decrease in

mortality (40), preventing approximately 21,700 deaths per year (39).

The North region has the lowest healthcare coverage in Brazil due to socioeconomic inequalities.
These inequalities have led to uneven access to health services and poorer health outcomes. This
region is the poorest, and although poverty has decreased in the country overall, the North has seen
slower progress. As a result, there is a lack of equipmeni and specialists, and lower screening rates.
Previous research has shown that women living in economically disadvantaged areas in Brazil face

challenges in accessing healthcare (22, 23)

This study found that high education, healthy lifestyle, being overweight, and private health
insurance were associated with mammography examinations, as they are associated with greater
access to information and health services (41). Similar results were found in a previous Brazilian
study (12), in Asian countries (41,42) and in previous systematic reviews (12,13,15) since higher
knowledge about the disease and performing breast self-examination are fundamental activities for
the prevention and early detection of breast cancer (42). Marital status can also influence women's
adherence since a previous systematic review indicated that single or unmarried patients were more

likely to be diagnosed in advanced stages (43).

Healthy behaviours, such as regular physical activity and not smoking, increase the likelihood of
undergoing a mammography examination. Previous evidence indicates that individuals with
healthy habits are more likely to schedule medical appointments and be concerned about their
health status (11,12,44). Physical activity, especially at high-intensity levels, is a strong predictor

of preventive behaviour for breast cancer (45-48). Lifetime smoking increases the risk of invasive



breast cancer (49). If smoking starts more than 10 years before the first childbirth, the risk of

developing cancer is 85% (50).

In the present study, overweight women were more likely to have a mammogram than underweight
women. This finding differs from the results from an American study that did not find screening
disparities among women from different body mass index categories. However, the risk was higher
for postmenopausal obese women developing breast cancer (51). Conversely, a review study
showed a low adherence of overweight and obese women who were less likely to comply with
prevention recommendations (52). Efforts to reduce overweight and alcohol consumption and

encourage physical activity are needed to impact the reduction of breast cancer incidence (1).

The low screening coverage in the Brazilian states with low HDI and SDI levels is corroborated by
previous studies in which the North, Northeast and Midwest regions were the most affected. The
absence of a private health insurance plan and not going to the doctor in the last year are factors
associated with low adherence to mammography (11,12). It is important to emphasize the
significance of the Brazilian Unified Heaith Service (SUS) in reaching less privileged regions and
improving access to healthcare services, specialists, and equipment. Additionally, it plays a crucial
role in developing healthcare straiegies that facilitate early diagnosis and reduce disparities related

to access to examinations.

Contextual variables at the state level were significantly associated with mammography
examinations. The HDI has directly influenced mammography coverage in smaller contexts, such
as municipalities (22). The sociodemographic development index of the Federal District was also
associated with mammography examination. States with higher indexes had greater odds of
mammography examination, reinforcing the Gini index found for the HDI. Places with greater

economic disparities have greater disparities in health (12), such as lower coverage of the exam.

This study showed an association between the number of mammography devices and
mammography examinations. The adequate number of equipment proved to be necessary for better
access and assistance (16). However, no differences were found in the odds of mammography

examination according to primary care coverage. The identification of events that occur from the



request of the mammography exam to the delivery of the result implies a chain of activities that
can be assisted by primary care, such as community engagement, active search of the target
population by Community Health Agent, request for mammography by professionals, integrated
actions to women’s health and monitoring of mammography results, reaching up to 88% of the

population (53).

The absence of association of the Gini Index (GI) with mammography examination in this study
contradicts the positive results of this association when evaluating the GI of Brazilian health
municipalities (22) or microregions (23). State-level groupings may attenuate GI differences
between smaller settings, such as municipalities. Comparison of the findings of this study with
others in the literature is limited due to the different methodologies adopted (11,23,54). Covering
the population beyond what is recommended for breast cancer screening does not allow for
estimating the actual coverage and clarifying the factors related to it as well as when using the ratio
of exams, there may be overestimation in screening if the same woman performs the exam more
than once a year. Moreover, the comparison between organized and opportunistic screening is not

feasible since, in Brazil, opportunistic screening prevails (55).

The study was notably strong because it considered not only individual factors but also contextual
variables. This approach heiped to improve our understanding of the contextual factors associated
with breast cancer screening in the country. Additionally, it allowed for the estimation of the
variation in screening rates based on socioeconomic differences in different states. It also provided
a more comprehensive understanding of the complex relationship between individual
characteristics and the surrounding context as influences on health. In this case, determinants of
breast cancer screening, a structuring program of health care for Brazilian women in primary health
care. Furthermore, the individual variables were collected through face-to-face questionnaires,
increasing the results' reliability and reducing information bias. As a potential limitation, it should
be noted that our use of contextual data was restricted. Additionally, the unit of analysis was the
federative units, which partially limited our ability to include a wide variety of indicators of

inequalities between states.



Our findings could be crucial for future studies. The emphasis is on the quality of primary care, the
level of screening, and the impact of the COVID-19 pandemic (10). This impact may have led to
reduced screening as it was no longer a priority during the health emergency. In addition, the
economic situation in the country has worsened. Therefore, it is possible to foresee worse scenarios
that may be revealed in future research. To ensure appropriate planning of public policies for
women's health, it is important to consider the context and tailor the actions towards women who
exhibit more characteristics associated with lower odds of undergoing a mammography
examination. The presence of public policies aimed at promoting the socioeconomic development
of the federal units could lead to an increase in mammography coverage. Additionally, focusing on

an organized and strategic screening program will be crucial in preventing deaths from cancer.
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Figure 1 - Flowchart of the study population.



Table 1 - Prevalence of realization of mammography exam (RME) in Brazilian women aged 50 to

69 years, in the 2 years prior to the survey, according to selected variables. PNS, 2013.

Variables Women 50 to 69 years old RME
n* % (+EP) %' (95% CI) §

Skin color/race (self-reported) 9,048

White 4,003 50.9 (1.0) 59.8 (57.07-62.57)
Brown and black 4,895 475 (1.0) 48.6 (46.08-51.10)
Yellow 84 1.0 (0.2) 61.9 (43.44-77.44)
Indigenous 66 0.6 (0.1) 45.6 (26.33-66.34)
Age group (years) 9,049

50 a 59 5,289 59.6 (0.8) 57.1 (54.65-59.57)
60 a 69 3,760 40.4 (0.8) 50.5 (47.56-53.39)
Education (years) 9,049

0a8 5,776 64.8 (0.9) 46.4 (44.13-48.75)
9all 1,980 215 (0.7 65.8 (62.03-69.44)
12 or more 1,293 13.7 (0.7) 74.4 (69.30-78.89)
Marital status 9,049

With partner 3,946 53.1(0.9) 57.8 (54.92-60.60)
No companion 5,103 46.9 (0.9) 50.7 (48.12-53.18)
Region 9,049

Southeast 2,517 479 (1.0) 62.3 (58.99-65.50)
South 1,255 15.3 (0.6) 60.0 (55.62-64.17)
Midwest 1,163 7.2(0.3) 48.6 (44.75-52.52)
North 1,427 5.5(0.3) 33.0 (28.62-37.78)
Northeast 2,687 24.1(0.8) 41.9 (38.91-44.88)
Health insurance coverage 9,049

Yes 2,704 32.1(1.0) 75.1 (71.86-78.15)
No 6,345 67.9 (1.0) 44.7 (42.51-46.84)
BMI Classification 8,682

Low weight 172 1.7(0.2) 31.8 (20.33-46.03)
Appropriate weight 2,499 28.2 (0.8) 52.9 (49.49-56.27)
Overweight 3,320 38.3(0.8) 56.5 (53.51-59.43)
Obesity 2,691 31.8(0.8) 54.6 (51.26-57.88)
Abusive consumption of alcoholic beverages 8,682

No 8,363 96.9 (0.2) 54.4 (52.45-56.36)
Yes 319 3.1(0.2) 55.4 (46.39-64.09)
Physical activity practice 8,682

Yes 2,253 27.2(0.8) 73.3 (70.24-76.09)
No 6,429 72.8(0.8) 47 .4 (45.21-49.59)

Smoking 8,682



No

Ex-smoker

Yes

Self-assessment of health status
Positive (very good and good)
Negative (regular, bad, and very bad)

5,378
2,005
1,299
8,682
4,082
4,600

61.5 (0.8)
22.3(0.7)
16.2 (0.6)

48.0 (0.9)
52.0 (0.9)

55.6 (53.10-58.01)
56.5 (52.82-60.19)
47.2 (42.48-52.05)

61.3 (58.47-63.98)
48.1 (45.61-50.70)

Note: * sample number, 1 population estimate, { standard error, § 95% confidence interval, BMI: Body Mass Index.



Figure 2- Prevalence of realization of mammography exam (RME), according to the Brazilian

states.
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Table 2 - Unadjusted ORs and 95% CI of contextual variables associated to RME.

Contextual variables

RME OR (95%Cl)

Primary Care Coverage
0a49.9%

50.0 a 74.9%

75.0 2 100.0%

HDI

1stquartile (0.631-0.672)

2nd quartile (0.673-0.724)
3rd quartile (0.725-0.760)
4th quartile (0.761-0.824)
SDI

1stquartile (0.5809-0.6233)
2nd quartile (0.6234-0.6706)
3rd quartile (0.6703-0.7170)
4th quartile (0.7171-0.8179)
Gl of family income per capita
1st quartile (0.4601-0.5178)
2nd quartile (0.5179-0.5301)
3rd quartile (0.5302-0.5565)
4th quartile (0.5566-0.6143)
Number of mammography devices/100,000 inhabitants
1st quartile (0.43-1.45)

2nd quartile (1.46-1.96)

3rd quartile (1.97-2.55)

4th quartile (2.56-3.28)

Ref.
0.60 (0.24-1.49)
0.45 (0.18-1.13)

Ref.
0.85 (0.62-1.17)
1.67 (1.21-2.31)
2.19 (1.50-3.19)

Ref.
1.04 (0.74-1.46)
1.47 (1.02-2.13)
2.34 (1.60-3.43)

0.98 (0.60-1.60)

1.18 (0.73-1.88)

1.33 (0.81-2.17)
Ref.

Ref.
1.64 (1.18-2.27)
1.92 (1.37-2.70)
2.78 (1.88-4.12)

Note: OR - Odds Ratio; IC95% - 95% Confidence Interval



Table 3- Multilevel logistic regression models (OR and 95%Cl) for RME in Brazil.

Variables

Model 2
OR (95%Cl)

Model 3
OR (95%Cl)

Model 4
OR (95%Cl)

Model 5
OR (95%Cl)

Fixed Effect

Intercept (Bo; 95%Cl)
Contextual

HDI

1st quartile (0.631-
0.672)

2nd quartile (0.673-
0.724)

3rd quartile (0.725-
0.760)

4th quartile (0.761-
0.824)

SDI

1st quartile (0.5809-
0.6233)

2nd quartile (0.6234-
0.6706)

3rd quartile (0.6703-
0.7170)

4th quartile (0.7171-
0.8179)

Number of
mammography devices
per 100,000 inhabitants

1st quartile (0.43-1.45)
2nd quartile (1.46-1.96)
3rd quartile (1.97-2.55)
4th quartile (2.56-3.28)

Individuals
Education

0 to 8 years

9to 11 years old

12 or older

Marital status
No partner
With partner

Nutritional status
Appropriate weight
Low weight

Overweight

-0.07 (0.25;0.10)

-1.39 (-1.77; -
1.01)

Ref.
1.65 (1.46-1.85)
2.03 (1.73-2.39)

Ref.
1.24 (1.13-1.36)

Ref.
0.78 (0.55-1.11)
1.16 (1.04-1.30)

-1.52 (-1.93; -
1.11)

Ref.
0.87 (0.63-1.21)
1.43 (1.03-1.99)

1.70 (1.16-2.49)

Ref.
1.64 (1.46-1.85)
2.04 (1.73-2.40)

Ref.
1.24 (1.13-1.36)

Ref.
0.78 (0.55-1.11)
1.16 (1.03-1.30)

-1.56 (-1.98; -
1.15)

Ref.
1.03 (0.74-1.44)
1.29 (0.90-1.84)

1.84 (1.27-2.67)

Ref.
1.64 (1.46-1.85)
2.03 (1.73-2.39)

Ref.
1.24 (1.13-1.36)

Ref.
0.78 (0.55-1.11)
1.16 (1.03-1.30)

-1.78 (-2.19; -
1.36)

Ref.
1.59 (1.16-2.16)
1.67 (1.21-2.30)
2.16 (1.50-3.13)

Ref.
1.65 (1.46-1.86)
2.04 (1.73-2.40)

Ref.
1.24 (1.13-1.36)

Ref.
0.78 (0.55-1.11)
1.16 (1.04-1.30)



Obese

Physical activity
practice

No

Yes

Smoking

Yes

Ex-smoker

Never smoked
Private health plan
No

Yes

Random effect - 62 u0 -

Federal Units
Intercept variance
(95%CI)

Variance reduction (%)
Intraclass correlation

coefficient - ICC
(95%CI)

AIC
BIC

0.2141 (0.120-
0.381)

0.061 (0.035-

0.103)

11670.84
11684.98

1.07 (0.95-1.21)

Ref.
2.08 (1.86-2.33)

Ref.
1.37 (1.17-1.60)
1.42 (1.23-1.62)

Ref.
2.59 (2.30-2.92)

0.1509 (0.082-
0.276)

29.5

0.043 (0.024-
0.077)

10591.17
10676

1.07 (0.95-1.21)

Ref.
2.08 (1.86-2.33)

Ref.
1.37 (1.18-1.61)
1.42 (1.24-1.62)

Ref.
2.56 (2.28-2.89)

0.0864 (0.045-
0.165)

I
(o)
»n

0.025 (0.013-
0.047)

10584.27
10690.31

1.07 (0.95-1.21)

Ref.
2.08 (1.86-2.33)

Ref.
1.37 (1.17-1.61)
1.42 (1.24-1.62)

Ref.
2.58 (2.29-2.90)

0.0947 (0.049-
0.181)

55.8

0.027 (0.014-
0.052)

10586.84
10692.88

1.07 (0.95-1.21)

Ref.
2.08 (1.86-2.33)

Ref.
1.38 (1.18-1.61)
1.42 (1.24-1.62)

Ref.
2.57 (2.28-2.90)

0.0785 (0.040-
0.152)

63.3

0.023 (0.012-
0.044)

10582.07
10688.11

Notes: OR- Odds Ratio; CI95% - 95% confidence interval; HDI - Human Development Index; SDI - Sociodemographic
Development Index; AIC- Akaike information criterion; BIC - Bayesian information criterion; B - beta coefficient; Model 1 - null
model; Model 2 - model adjusted by individual variables; Models 3, 4 and 5 - models with the individual and contextual variables



