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Summary

What is already known on this topic?

Some risk behaviors may contribute to the coexistence of noncommunic-
able disease–related risk behaviors in Brazil.

What is added by this report?

Risk behaviors that most contributed to the occurrence of coexisting non-
communicable disease–related risk behaviors in Brazil were smoking, con-
sumption of sugar-sweetened beverages, and alcohol abuse. Noncommu-
nicable disease–related risk behaviors decreased from 2009 through
2019. Coexistence of risk behaviors was more frequent among men than
women and was inversely associated with age and education level.

What are the implications for public health practice?

It is necessary to implement effective actions that reduce noncommunic-
able disease–related risk behaviors, especially behaviors that increase the
coexistence of risk behaviors.

Abstract

Introduction
Individuals can accumulate multiple risk factors for noncommu-
nicable diseases, increasing the chance of adverse health out-
comes. We aimed to analyze the temporal trend in the coexistence
of risk behaviors for noncommunicable diseases and their associ-
ation with sociodemographic characteristics among adults in
Brazil from 2009 through 2019.

Methods
This cross-sectional study and time-series analysis was based on
data collected by the Surveillance System for Risk Factors and
Protection for Chronic Diseases by Telephone Survey (Vigitel)
from 2009 through 2019 (N = 567,336). We used item response
theory to identify the coexistence of risk behaviors (infrequent
consumption of fruits and vegetables, regular consumption of
sugar-sweetened beverages, smoking, abusive alcohol consump-
tion, insufficient leisure-time physical activity). We used Poisson
regression models to assess the temporal trend in the prevalence of
the coexistence of noncommunicable disease–related risk behavi-
ors and associated sociodemographic characteristics.

Results
Risk behaviors that most contributed to the occurrence of coexist-
ence were smoking, consumption of sugar-sweetened beverages,
and alcohol abuse. Coexistence was more frequent among men
and was inversely associated with age and education level. During
the study period, we found a significant decrease in coexistence
(adjusted prevalence ratio decreased from 0.99 in 2012 to 0.94 in
2019; P = .001), especially before 2015 (adjusted prevalence ratio
= 0.94; P = .001).

Conclusion
We found a reduction in the frequency of the coexistence of non-
communicable disease–related risk behaviors and their associ-
ation with sociodemographic characteristics. It is necessary to im-
plement effective actions to reduce risk behaviors, especially be-
haviors that lead to a greater coexistence of those behaviors.

Introduction
Noncommunicable diseases (NCDs) are nontransmissible dis-
eases often of long duration that result from a combination of ge-
netic, physiological, environmental, and behavioral factors. Cur-
rently, NCDs cause premature death, loss of quality of life, and
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substantial economic effects worldwide (1). They accounted for
71% (41 million) of global deaths in 2016 (1). In Brazil, NCDs
that year accounted for 74% of all deaths, with cardiovascular dis-
eases, cancers, chronic respiratory diseases, and diabetes being the
most prevalent (1). Four modifiable behavioral risk factors are es-
pecially involved in their etiology: inadequate diet, smoking, alco-
hol consumption, and physical inactivity. In 2017, this group of
behavioral risk factors accounted for more than 20 million deaths
and 36.5% of all disability-adjusted life years lost worldwide (2).

The World Health Organization recommends reducing risk beha-
viors for the primary prevention of NCDs (1). Monitoring the fre-
quency of these risk behaviors is essential for the guidance and ap-
propriate design of health strategies.

Although NCD risk behaviors are frequently studied in isolation,
they can coexist in the same person, increasing the chance of de-
velopment and worsening of NCDs (3,4). In addition, temporal
trend analyses of isolated behaviors do not allow an understand-
ing of the true risk for NCDs in each population, because favor-
able evolutions of some behaviors (5–8) often coexist with unfa-
vorable evolutions of others (9,10). Despite the broad availability
of information on NCD risk behaviors in Brazil, few studies have
applied a theoretical framework to understand the complexity in-
volved in the coexistence of these risk behaviors and their evolu-
tion over time, often relying on the absolute number of these beha-
viors in each person (11). Multivariate techniques allow the identi-
fication of interactions that cannot be directly observed (12),
which then can lead to the formulation of effective policies.

Our study aimed to analyze the temporal trend in the coexistence
of NCD-related risk behaviors and to investigate their association
with sociodemographic variables among adult residents of the 26
Brazilian state capitals and the Federal District from 2009 through
2019.

Methods
This cross-sectional study and time-series analysis was based on
data collected by the Surveillance System for Risk Factors and
Protection for Chronic Diseases by Telephone Survey (Vigitel)
from 2009 through 2019. Vigitel is a population-based survey con-
sisting of annual landline telephone interviews with a representat-
ive sample of adults (aged ≥18 y) in all 26 Brazilian state capitals
and the Federal District to investigate risk and protective factors
for NCDs (13).

Sampling for Vigitel is conducted in 2 stages. First, 10,000 land-
line telephone numbers are randomly selected from telephone re-
gisters provided by the main national telephone companies. These
telephone numbers are reorganized into subsamples of 200 num-

bers to enable better management of the progress of field work
each year. The second stage consists of identifying the eligible
numbers and randomly selecting 1 of the adults living in the
household for the interview (13). A minimum sample size of ap-
proximately 2,000 interviews per year in each city was estab-
lished, allowing us to estimate the prevalence of all indicators with
a maximum error of 2 percentage points and a 95% CI (13).

The interviews conducted by Vigitel are associated with weight-
ing factors to correct the unequal probability of the selection of
households with more than 1 landline or more than 1 adult resid-
ent, as well as to match (rake) the sociodemographic distribution
of the studied population with that projected for the full popula-
tion of each study site in each year (based on census data and offi-
cial projections) (13). Further details on the sampling data collec-
tion process are provided in the system’s annual report (13).

Data collection and organization

This study analyzed the coexistence of 5 NCD behavioral risk
factors: infrequent consumption of fruits and vegetables, regular
consumption of sugar-sweetened beverages, smoking, abusive al-
cohol consumption, and insufficient leisure-time physical activity.
Infrequent consumption of fruits and vegetables (<5 days/week)
and regular consumption of sugar-sweetened beverages (≥5 days/
week) were defined on the basis of questions about the frequency
of consumption: “How many days a week do you usually eat
[name of food group]?” The consumption of fruits and vegetables
on fewer than 5 days per week was classified as infrequent con-
sumption. The consumption of sugar-sweetened beverages on
more than 5 days per week was classified as regular consumption.
Smoking was identified by the affirmative answer to the question
“Currently, do you smoke?” Abusive alcohol consumption (≥4
doses on a single occasion in the past 30 days for women, and ≥5
for men) was identified through an affirmative answer to the fol-
lowing question: “In the past 30 days, have you consumed 5 (for
men) or 4 (for women) or more doses of an alcoholic drink on one
single occasion?” Those not indicating a minimum of 150 minutes
of physical activity of moderate-intensity (or an equivalent of 75
minutes of vigorous activity) per week based on the following
questions were classified as people with insufficient leisure-time
physical activity (<150 minutes/week): “In the last three months,
have you practiced any type of physical exercise or sport?”, “How
many days a week do you practice physical exercise or sport?”,
“On the day that you practice physical exercise or sport, how long
does this activity last?”, and “What type of physical exercise or
sport did you practice?”

The following sociodemographic characteristics of respondents
were also used in analyses: sex (male and female), age group
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(18–34, 35–59, and ≥60 y), and years of schooling (0–8, 9–11, and
≥12 years).

From 2009 through 2019, 567,336 adults were interviewed by Vi-
gitel. We first described the study population for each year accord-
ing to sociodemographic characteristics. We used Prais–Winsten
linear regression models to identify temporal variations among the
indicators. We used item response theory (IRT) to analyze the co-
existence of NCD behavioral risk factors. We chose to use the 2-
parameter IRT model based on the Akaike information criterion
statistical test. The length of the IRT premises (unidimensionality
and local independence of item) was verified through the explorat-
ory factorial analysis (a single factor explained 26.2% of the total
variation of the answers) (14). We used all the behavioral risk be-
haviors to build the coexistence indicator. The assessment of a
person’s capacity to have the behavioral risk factors simultan-
eously was based on the parameters of item discrimination (α) and
on the item difficulty (β) indicated in the function applied to the
IRT (12), allowing one to infer which indicators have a greater in-
fluence on the analyzed outcome (θ) (12). The evaluation of the
coexistence of risk behavior indicators was complemented by the
analysis of the test information curve (TIC) (12).

The latent variable values obtained in the IRT were multiplied by
the standard deviation of the original score (0 to 5 behaviors) and
were then added to the average of the original score (15). The lat-
ent variable values represent the count of behavioral risk factors
accumulated by the person. We applied Poisson regression mod-
els to calculate crude and adjusted prevalence ratios (aPRs), adopt-
ing the score as a dependent variable, with the sociodemographic
variables (sex, age, education) and the years of the study (time
points) as explicative variables.

We used Stata software version 16.1 (StataCorp LLC) to organize
and analyze the data. A significance level of 5% was adopted for
all analyses. Vigitel’s databases are available for public use on the
official  website  of  the  Brazil  Ministry  of  Health  (http://
svs.aids.gov.br/download/Vigitel). Data collection was authorized
by the National Commission of Ethics in Research for Human Be-
ings of the Ministry of Health (no. 65610017.1.0000.0008).

Results
During the study period, the age and education level of the adult
population in Brazil increased. Thus, participation of adults aged
18 to 34 years decreased (42.9% to 38.8%), while the prevalence
of other age groups increased, especially adults aged 60 years or
older (14.7% to 18.3%). The percentage of adults with 0 to 8 years
of schooling decreased (42.0% to 28.8%), while the percentage of
adults with 12 years and more increased (22.2% to 32.8%) (Table
1).

The most prevalent behavioral risk factors were infrequent con-
sumption of fruits and vegetables (65.4%) and insufficient leisure-
time physical activity (65.0%), while the least prevalent was
smoking (11.4%). Behavioral risk factors that most contributed to
the occurrence of coexistence of risk factors were smoking (α =
1.211), regular consumption of sugar-sweetened beverages (α =
0.879), and infrequent consumption of fruits and vegetables (α =
0.847). The behavioral risk factor that least contributed to coexist-
ence was insufficient leisure-time physical activity (α = 0.344)
(Table 2). The behavioral risk factors that indicated a greater capa-
city of people to have multiple risk behaviors were abusive alco-
hol consumption (β = 2.321), smoking (β = 2.106), and the regu-
lar consumption of sugar-sweetened beverages (β = 1.754). The
behavioral risk factors that indicated a decrease in the capacity of
people to have multiple risk behaviors were insufficient leisure-
time physical activity (β = −1.850) and infrequent consumption of
fruits and vegetables (β = −0.868) (Table 2). The TIC confirmed
the test’s capacity to demonstrate the presence of the coexistence
of risk behaviors for those with a greater accumulation of risk be-
haviors (Figure).

Figure.  Test  information  curve  of  the  measure  of  coexistence  of
noncommunicable disease–related risk behaviors among Brazilian adults.
Data source: Surveillance System for Risk Factors and Protection for Chronic
Diseases by Telephone Survey (Vigitel), 2009–2019. Abbreviation: NCD,
noncommunicable disease.

The coexistence of risk behaviors was directly associated with
male sex (11% higher for men than for women [aPR = 1.11; P <
.001]), with younger age groups (14% higher among adults aged
35–59 y [aPR = 1.14; P < .001] and 21% higher among adults
aged 18–34 y [aPR = 1.21; P < .001] than among adults age ≥60 y)
and with lower schooling levels (8% higher among adults with
9–11 years of schooling [aPR = 1.08; P < .001] and 15% higher in
those with 0–8 years of education [aPR = 1.15; P < .001] than
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among adults with 12 or more years of schooling). The preval-
ence of coexistence during the study period declined, with values
1% lower in 2012 (aPR = 0.99; P = .002) and 6% lower in 2015
(aPR = 0.94; P < .001). However, we also observed stagnation
from 2016 to 2019 (Table 3). Among men, the coexistence of risk
behaviors was 15% higher among men aged 35 to 59 years (aPR =
1.15; P < .001) and 19% higher among men aged 18 to 34 years
(aPR = 1.19; P < .001) than among men aged 60 years or older.
Similarly, among women, the coexistence of risk behaviors was
higher among younger women: it was13% higher (aPR = 1.13; P <
.001) among women aged 35 to 59 years and 23% higher among
women aged 18 to 34 years than among women aged 60 years or
older. We found a higher prevalence of coexistence among both
men and women with lower levels of education. Among men, the
aPR was 1.07 (P < .001) among those with 9 to 11 years of educa-
tion and 1.16 (P < .001) among those with 0 to 8 years of educa-
tion. Among women, the aPR was 1.09 (P < .001) among those
with 9 to 11 years of education and 1.15 (P < .001) among those
with 0 to 8 years of education. During the study period, we ob-
served a decrease in the coexistence of risk behaviors among men
and women similar to that observed among the total population
(Table 3).

Discussion
Data collected from more than 560,000 adults in Brazil during
more than a decade (2009–2019) enabled a comprehensive study
of the coexistence of NCD risk behaviors and allowed the analys-
is of their temporal evolution. The risk factors that most consist-
ently contributed to the coexistence of NCD risk behaviors were
smoking, regular consumption of sugar-sweetened beverages, and
abusive alcohol consumption (with moderate discrimination
between the item and the high capacity to have the behavior
among adults with multiple risk behaviors). The coexistence of
these behaviors was greater among men than women and was in-
versely associated with age group and years of schooling. During
the study period, we observed a decrease in the coexistence of
NCD risk behaviors, with a stabilization from 2015 onward
(4%–5% per year). This decrease remained significant after adjust-
ment for sex, age, and years of schooling.

In general, the results of our study expand and update the findings
from other investigations conducted among the adult population in
Brazil. The first study, which used multivariate techniques, was
conducted with data collected during 2009 and 2010 among adults
residing in Brazilian capitals (N = 108,706); it aimed to identify
patterns of NCD protective and risk factors through principal com-
ponent analysis. Two behavior patterns were identified: a “prudent
pattern” and a “risky pattern.” The least healthy patterns were con-
centrated among younger men with lower levels of education (17).

Another study with data from a household study representative of
the Brazilian population in 2013 (N = 46,785 adults aged ≥20 y)
used a cluster analysis and observed that the grouping of risk be-
haviors was more common among men, those with a lower educa-
tion level, and among Black and Brown individuals (18).

Until our study, the only other investigation aiming to analyze the
temporal trend in the coexistence of NCD-related behaviors fo-
cused on protective behaviors and used data from 2008 through
2013 (11). The study estimated the prevalence of the coexistence
of healthy behaviors and its association with education level (N =
200,000 adults) and found that the prevalence of the coexistence
of healthy behaviors increased and was directly associated with
education level (11). However, the comparison with our findings
requires caution because of differences in the databases (19) and
analytic approaches used. Nevertheless, both analyses found simil-
ar effects in the coexistence of NCD-related behaviors on their
temporal trend, observing a favorable evolution (11).

The greater frequency of risk behaviors among men is recurrent in
national surveys (13,20). Many of these behaviors may be related
to concepts culturally constructed in society, such as exposing
oneself to risks that reinforce masculinity or to lower levels of ac-
cess to health information caused by lower self-demand for medic-
al care (21). Exposure to risky behaviors might be more common
among younger populations because older populations are more
concerned about health and the emergence of diseases or injuries
leads to the adoption of healthier habits (4). In addition, groups
with higher education levels may have the lowest risk of coexist-
ing risk behaviors, probably because of access to a better quality
of life and better access to information and health services, factors
positively associated with the adoption of healthy habits (11). In
this context, it becomes essential to strengthen health education
actions for groups with a lower level of education to prevent adop-
tion of NCD risk behaviors.

Even though the prevalence of the coexistence of NCD risk factors
decreased overall during the study period, we found stagnation in
the more recent segment (especially after 2015). This scenario
possibly reflects the weakening in health promotion policies that
directly affect risk behaviors (such as stabilization in the preval-
ence of smoking) (8). In parallel, Brazil experienced the degrada-
tion of many quality-of-life–related economic indicators, such as
the Gini and Palma indexes, from 2012 through 2019 (20), and the
health indicators established in the Strategic Action Plan to Tackle
Noncommunicable Diseases (NCD) in Brazil, 2011–2022 (21,22).
Questions concerning the funding of the Brazilian Unified Health
System were raised by the government’s freezing of health ex-
penses in 2010 and the imposition of austerity measures in 2016
(23,24).
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Although this scenario — the coexistence of risk behaviors — has
worsened, the prevalence of risk behaviors has decreased (5–7),
driven by an increase in access to health services and a structural
improvement in living conditions (25). These factors may be re-
flected in significant increases in life expectancy from 2010 to
2019 (among men, from 70.2 to 73.1 y, and among women, from
77.6 to 80.1 y) (25). Consequently, the population in Brazil is
aging, and the rate of premature death has been substantially re-
duced (25), resulting in a constant increase in the absolute burden
of diseases (mainly NCDs) and its effect on health systems (26).
Such a scenario reinforces the need for a strict surveillance of the
trends in health indicators, as well as the actions to stop or revert
those that are evolving negatively (26).

The implementation of effective public policies targeting NCDs
and their risk behaviors is essential. In Brazil, the National Health
Promotion Policy, implemented in 2006, outlines the guidelines
aimed at equitably improving the health conditions of the popula-
tion, and risk factors are priority topics (27). The update of the
strategic action plan to tackle chronic diseases defines the neces-
sary actions to control NCDs until 2030 (28). Most of the actions
proposed in the updated strategic plan are similar to those in the
original plan (22). However, several proposals in the original ver-
sion were not adequately implemented or not implemented at all
during the term of the original plan (2011–2022) and as a result,
proposed goals were not achieved (22,28). Although the overall
coexistence of NCD behavioral risk factors decreased during our
study period, previous research on isolated NCD risk and protect-
ive factors (28) indicates fragility in implemented policies. For ex-
ample, several actions related to alcohol consumption (such as
zero tolerance to drinking and driving or inspection of sales to
people younger than 18 years) were informally relaxed after im-
plementation, which decreased the effect on alcohol consumption
(28). In addition to the actions outlined by the strategic plan, other
publications,  programs,  and policies,  such as the Dietary
Guidelines for the Brazilian Population (29), Programa Academia
da Saúde (Health Academy Program) (30), a framework for to-
bacco control (31), and a national alcohol policy (32) aim to curb
the prevalence of NCD behavioral risk factors.

Effective public policies for reducing NCD risk behaviors that ac-
count for the coexistence of these behaviors should be prioritized
in Brazil. The following factors should be considered in selecting
interventions for preventing and controlling NCDs: efficacy, cost-
effectiveness, accessibility, capacity for implementation, feasibil-
ity, impact on health equity, and a combination of policies at the
collective and individual levels (33). Interventions based on the
theory of social learning or focusing on multiple risk behaviors
can also help to improve health outcomes. This type of interven-
tion aims to work with multiple interactions among health behavi-

ors, aiming at healthier lifestyles and reducing risk behaviors, and
can maximize the effect on populations at high risk of NCDs and
in need of lifestyle changes. However, it still needs to better clari-
fy the effect of joint action in relation to NCDs (34,35).

Although the literature identifies the coexistence of NCD risk be-
haviors and its association with sociodemographic characteristics,
little progress has been made concerning the factors that most
commonly influence this coexistence. In this context, we note the
analytic approach used in this study. The IRT, still rarely used in
epidemiology, differs from other traditional methods (such as
cluster analysis and principal component analysis), enabling im-
provement in the quality of the estimates based on epidemiologic
questionnaires (in which variables are rarely distributed normally)
(36). Moreover, the method makes it possible to view which beha-
viors have a greater influence on the model (14).

Limitations

Some limitations should be considered. First is the use of self-
reported data by Vigitel; self-reported data can be less accurate
than directly observed data. However, self-reported information is
frequently used in large health surveys performed by telephone in-
terviews (37,38), and the reproducibility and validity of the health
indicators available in Vigitel have been reported in recent studies
(39,40). Second, the sample was restricted to adults with a land-
line residing in a Brazilian capital; this limitation is minimized by
weighting factors that allow extrapolation of results to the total
population (13). Third, although we used relevant indicators for
the main NCD risk factors, we did not use all indicators for these
behaviors or even other relevant behaviors (such as screen time,
smoking, frequency of consumption of alcoholic beverages). Such
additional indicators could be used in future studies, expanding
knowledge about the coexistence of NCD risk factors.

Despite these limitations, our study has strengths. In addition to
being the first nationwide study to investigate the temporal evolu-
tion of the coexistence of NCD risk behaviors in a population of
more than 500,000 adults in Brazil, our study stands out by
presenting which risk behaviors, among those analyzed, have the
highest possibility of occurring when the coexistence of risk beha-
viors in the population is observed.

Conclusion

Our study identified a reduction in the frequency of the coexist-
ence of NCD risk behaviors in Brazil from 2009 through 2019, es-
pecially in the first half of the study period. The association of so-
ciodemographic characteristics with the coexistence of these risk
behaviors was observed, which reinforces the need to advance
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public policies for the population groups most vulnerable to NCDs
and to implement strategies to tackle the coexistence of NCD risk
behaviors.
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Tables

Table 1. Sociodemographic Characteristics of the Adult Population in Brazil, Vigitel, 2009–2019a

Variable

Distribution of the adult population, %
Annual variation 2009–2019, %b

(95%CI) [P value]2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Sex

Male 46.1 46.1 46.1 46.1 46.1 46.1 46.0 46.0 46.0 46.0 46.0 −0.03 (−0.03 to −0.02) [<.001]

Female 53.9 53.9 53.9 53.9 53.9 53.9 54.0 54.0 54.0 54.0 54.0 0.02 (0.02 to 0.03) [<.001]

Age group, y

18–34 42.9 42.5 42.1 41.6 41.3 40.8 40.4 40.0 39.6 39.2 38.8 −1.00 (−1.01 to −0.99) [<.001]

35–59 42.4 42.3 42.5 42.8 42.6 42.9 42.7 42.9 42.8 42.7 42.9 0.11 (0.04 to 0.18) [.007]

≥60 14.7 15.2 15.4 15.6 16.1 16.3 16.9 17.1 17.6 18.1 18.3 2.19 (2.03 to 2.36) [<.001]

Years of schooling

0–8 42.0 40.6 38.8 36.8 36.6 35.9 34.6 32.5 30.8 30.2 28.8 −3.68 (−4.07 to −3.28) [<.001]

9–11 35.8 35.8 36.7 38.5 37.5 38.1 38.1 35.9 37.3 38.0 38.4 0.48 (−0.16 to 1.12) [.01]

≥12 22.2 23.5 24.5 24.7 25.9 25.9 27.3 31.6 31.9 31.8 32.8 4.05 (3.07 to 5.04) [<.001]

Total 54,367 54,339 54,144 45,448 52,929 40,853 54,174 53,21 53,034 52,395 52,443  —

Abbreviation: —, does not apply.
a Data source: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey (Vigitel) (13).
b Corresponding to the Prais-Winsten regression coefficient of the variable over the survey year (expressed in percentage per year).
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Table 2. Estimates and Classification of Parameters for Measuring the Coexistence of Risk Behaviors for Noncommunicable Diseases Among Adults in Brazil,
2009–2019a

Variable Estimate, % (95% CI) Item discrimination,b α (95% CI)c Classificationb Item difficulty, β (95% CI)c

Infrequent consumption of fruits and
vegetables

65.4 (65.2 to 65.7) 0.847 (0.765 to 0.928) Moderate discrimination −0.868 (−0.933 to −0.803)

Regular consumption of sugar-
sweetened beverages

20.8 (20.5 to 21.0) 0.879 (0.816 to 0.942) Moderate discrimination 1.754 (1.655 to 1.853)

Smoking 11.4 (11.2 to 11.6) 1.211 (1.076 to 1.345) Moderate discrimination 2.106 (1.948 to 2.263)

Abusive alcohol consumption 17.9 (17.6 to 18.1) 0.725 (0.642 to 0.808) Moderate discrimination 2.321 (2.098 to 2.545)

Insufficient leisure-time physical
activity

65.0 (64.7 to 65.3) 0.344 (0.301 to 0.386) Low discrimination −1.850 (−2.065 to −1.635)

a Data source: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey (Vigitel) (13).
b Item discrimination classification according to Baker (16).
c All values are significant at P < .001.
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Table 3. Crude and Adjusted Prevalence Ratios (95% CI) of Coexistence of Risk Behaviors for Noncommunicable Diseases Among Adults in Brazil, by Sex,
2009–2019a

Variable

Total Male Female

Crude Adjustedb Crude Adjustedb Crude Adjustedb

Sex

Female Reference Reference  —  —  —  —

Male 1.13c (1.12–1.13) 1.11c (1.11–1.12)  —  —  —  —

Age group, y

35–59 1.08c (1.08–1.09) 1.14c (1.13–1.14) 1.13 (1.13–1.14) 1.15c (1.14–1.16) 1.10c (1.09–1.10) 1.13c (1.12–1.13)

18–34 1.11c (1.10–1.11) 1.21c (1.20–1.22) 1.14 (1.13–1.15) 1.19c (1.18–1.20) 1.17c (1.16–1.17) 1.23c (1.22–1.24)

≥60 Reference Reference Reference Reference Reference Reference

Years of schooling

9–11 1.12c (1.11–1.12) 1.08c (1.07–1.08) 1.08 (1.07–1.09) 1.07c (1.06–1.16) 1.08c (1.08–1.09) 1.09c (1.08–1.09)

0–8 1.16c (1.16–1.17) 1.15c (1.15–1.16) 1.12 (1.11–1.13) 1.16c (1.15–1.17) 1.08c (1.08–1.09) 1.15c (1.14–1.16)

≥12 Reference Reference Reference Reference Reference Reference

Year

2009 Reference Reference Reference Reference Reference Reference

2010 1.00 (0.99–1.01) 1.00 (1.00–1.01) 0.99 (0.98–1.01) 1.00 (0.98–1.01) 1.01 (1.00–1.01) 1.01 (1.00–1.02)

2011 0.99d (0.98–0.99) 0.99 (0.98–1.00) 0.99 (0.98–1.00) 0.99 (0.98–1.01) 0.99d (0.98–1.00) 0.99 (0.98–1.00)

2012 0.98c (0.97–0.99) 0.99d (0.98–0.99) 0.99d (0.97–1.00) 0.99 (0.98–1.01) 0.97c (0.96–0.98) 0.98d (0.97–0.99)

2013 0.95c (0.94–0.96) 0.96c (0.95–0.97) 0.95c (0.94–0.97) 0.96c (0.95–0.97) 0.95c (0.94–0.96) 0.96c (0.95–0.97)

2014 0.94c (0.93–0.95) 0.95c (0.94–0.96) 0.94c (0.94–0.97) 0.95c (0.93–0.96) 0.94c (0.93–0.95) 0.95c (0.94–0.96)

2015 0.92c (0.92–0.93) 0.94c (0.93–0.94) 0.92c (0.91–0.94) 0.93c (0.92–0.95) 0.92c (0.91–0.94) 0.94c (0.93–0.95)

2016 0.93c (0.92–0.94) 0.95c (0.94–0.95) 0.93c (0.91–0.94) 0.94c (0.93–0.95) 0.93c (0.92–0.94) 0.95c (0.94–0.96)

2017 0.92c (0.92–0.93) 0.94c (0.93–0.95) 0.93c (0.91–0.94) 0.95c (0.93–0.96) 0.92c (0.91–0.93) 0.94c (0.93–0.95)

2018 0.92c (0.91–0.93) 0.94c (0.93–0.95) 0.92c (0.91–0.93) 0.94c (0.92–0.95) 0.92c (0.91–0.93) 0.94c (0.93–0.95)

2019 0.92c (0.91–0.93) 0.94c (0.94–0.95) 0.92c (0.91–0.93) 0.94c (0.92–0.95) 0.93c (0.92–0.94) 0.95c (0.94–0.96)

Abbreviation: —, does not apply.
a Data source: Surveillance of Risk and Protective Factors for Chronic Diseases Telephone Survey (Vigitel) (13).
b Adjusted for sex, age group, years of schooling, and year. P value estimated by Poisson regression analysis.
c P < .001.
d P < .05.
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