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Abstract This article aims to compare the trends
for risk and protective factors for NCD in the pop-
ulation with and without health insurance. Anal-
ysis of temporal trends of the Vigitel phone survey,
collected annually in adult population. Were used
analyzed the temporal series of variables referent
to risk and protective factors for NCD, from 2008
to 2013. Variables were compared according to the
possession or not of health insurance using simple
linear regression model. There was a reduction
in the prevalence of smoking in the population
with and without health insurance, in 0.72% and
0,69% per year respectively. The consumption of
fruits and vegetables grew 0,8% and 0.72% per
year respectively among the population with and
without health insurance. Physical activity in lei-
sure time increased 1.17% and 1.01% per year
among population with and without health in-
surance. Excess weight increased in 1.03% and
obesity in 0.74% p.y in the population with health
insurance and 1.53% and 0.95% p.y without
health insurance. Mammography increased 2.4%
in the population without health insurance. Vig-
itel monitoring showed improvement in the indi-
cators in the population with and without health
insurance.

Key words Non-communicable diseases, Health
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Introduction

Noncommunicable diseases (NCDs) — particu-
larly cardiovascular and chronic respiratory dis-
eases, along with neoplasms and diabetes — cause
a high number of premature deaths and loss of
quality of life, in addition to exerting significant
economic and social impacts'.

The NCD epidemic has preferentially affect-
ed low-income populations because they are
most exposed to risk factors and have the least
access to healthcare services'.Studies indicate
differences in the distribution of the morbidity,
mortality and risk factors of NCDs according to
socioeconomic conditions, access to services and
consumer purchasing patterns, among other fac-
tors'”.

As a function of their global relevance, a
high-level meeting of the United Nations Gen-
eral Assembly held in 2011 summoned heads of
state and countries, and global agreements for
addressing NCDs were established. The agree-
ments and targets include a 25% reduction in
premature mortality from NCDs by 2025 and re-
ductions in specific risk factors, such as smoking
and physical inactivity®.

Within that context, monitoring the trends
exhibited by NCDs and their risk factors at the
national and regional levels and per population
segments and sectors is relevant for identifying
social vulnerabilities and ways to correct them*”.

Data from the National Household Sam-
ple Survey (Pesquisa Nacional de Amostra de
Domicilios - PNAD) show that in Brazil, individ-
uals with higher family income have better access
to healthcare services and medical consultations®.
In addition, the higher the family income, the
higher the odds are for individuals to have ac-
cess to privatehealth insurance coverage. Thus, in
2008, 84% of the population with income over
20 times the minimum wage had private health
insurance coverage versus 3% of the low-income
population®.

In the United States, specialized telephone
surveys (e.g., the Behavioral Risk Factor Surveil-
lance System [BRFSS]) indicate that the popula-
tion with private health insurance tends to have
wider access to preventive testsand exhibits a
higher prevalence of protective factors, such as
healthy eating and physical activity, and a lower
prevalence of risk factors, such as smoking”®.

Few studies have assessed this topic in Brazil;
however, those studies that have, such as one con-
ducted in Belo Horizonte, Minas Gerais, detected
a significantly higher prevalence of risk factors in

populations without private health insurance’.
Studies conducted within the National System
of Surveillance of Chronic Diseases by Tele-
phone Survey (Sistema Nacional de Vigilancia
de Doengas Cronicas por Inquérito Telefonico —
Vigitel) found that the access to cancer screening
tests is better among the population with private
health insurance '°, which further exhibits a larg-
er prevalence of protective factors and a lower
prevalence of risk factors™.

Starting in 2006, risk factors for NCDs began
to be monitored in Brazil through Vigitel''. The
survey is performed with the adult population
(> 18 years old) from all 26 state capitals and the
Federal District on an annual basis'. The vari-
able private health insurance was included in
2008, which allowed for new explorations relative
to the population thus benefitted.

The present study compared the trends exhib-
ited by the protective and risk factors for NCDs
and reported morbidity and access to preventive
tests between the population with or without pri-
vate health insurance from all Brazilian capitals
taken together from 2008 to 2013.

Method

This population-based cross-sectional study was
conducted with the adult population (> 18 years
old) from the 26 Brazilian state capitals and the
Federal District. Vigitel surveys probabilistic
samples of the adult population (> 18 years old)
based on the register of landline owners provid-
ed by the main telephone operating companies
every year. Five thousand landlines are randomly
selected from each city by lottery and are then
divided into replicates (or subsamples) with 200
landlines each to identify the eligible ones, i.e.,
the active residential landlines. Once the eligibil-
ity of each landline is established, the resident to
be interviewed is selected.

Vigitel databases from 2008 to 2013 were
used. The raking''""* technique was used to calcu-
late post-stratification weights using an external
source of the data for the Brazilian population.
Estimates of age, gender and schooling for the
projected population in the year of the study
were used to calculate post-stratification weights.
The raking technique uses the distribution of
absolute frequencies of gender (male, female),
age ranges (18 to 24, 25 to 34, 35 to 44, 45 to 54
and 65 years old or older) and levels of school-
ing (zero to seven, eight to 10, 11 to 13, and 14
or more years of formal education), which are



balanced according to the sample weights. The
weights were calculated using Izrael et al’s”® mac-
ro sasRakinge.sas in the program. This procedure
seeks to equate the distribution of the surveyed
population to the one of the population of each
state capital, as estimated by Vigitel.

The Vigitel questionnaire consists of approx-
imately 90 questions on various subjects, includ-
ing demographic and socioeconomic charac-
teristics; dietary and physical activity patterns;
reported body weight and height; tobacco and
alcohol use; self-assessed state of health; and re-
ported morbidity"'.

The trends exhibited by the populations with
or without private health insurance were com-
pared, and the following risk factors for NCDs
were analyzed:

a) Tobacco use: prevalence of smokers (%
smokers/number of interviewees).

b) Overweight (body mass index — BMI > 25
kg/m?) and obesity (BMI > 30 kg/m?).

c) Dietary intake: consumption of meat with
visible fat (red meat with visible fat or chicken
with skin); regular soft drink or artificial fruit juice
intake (five or more days per week); recommend-
ed fruit, legume and vegetable intake (five or more
daily portions five or more days per week); regu-
lar fruit, legume and vegetable intake (% of adults
who consume fruits and vegetables five or more
days per week); and whole milk intake (% of indi-
viduals who consume whole milk).

d) Recommended free-time physical activity
(practice of mild-tomoderate-intensity physical
activity 150 minutes per week, or at least 75 min-
utes ofvigorous physical activity per week, inde-
pendently from the number of weekly sessions);
and Watchingtelevision (TV) three or more hours
per day (% of individuals who watch TV three or
more hours per day).

e) Alcohol abuse (four [women]/five [men] or
more doses of alcoholon a single occasion within
the past 30 days, considering as one dose of alco-
hol: one measure of any distilled beverage, one
beer can or one glass of wine); and Driving after
drinking alcohol (% of adults who reported driv-
ing after having drunk alcohol).

f) Reported morbidity (report of previously
diagnosed arterial hypertension or diabetes).

g) Self-assessed state of health (% of adults
who assessed their state of health as poor)

h) Performance of cancer screening tests by
women: mammogram (women 50 to 69 years
old) and Papanicolaou (Pap) testing (women 25
to 59 years old).

In all of the indicators, the denominator was
the total number of interviewed adults, except for
the gender- or age-specific indicators.

Time series analysis

The first step of the calculation method was
the construction of a time series (Z,) for each in-
dicator using secondary data. The estimates of
risk and protective factors corresponding to the
period from 2008 to 2013 were extracted from
the Vigitel databases.

The second step wastime series (Z ) model-
ing to establish whether atrend wassignificant.
In this study, modeling was performed by means
of simple linear regression according to the
equation Z = o + 3*t + a,, where Z is the preva-
lence at time t; o, the intercept; /3, the regression
coefficient or slope, with t ranging from 2008
to 2012; and a, the residuals(random error). A
positive regression coefficient indicates an in-
creasing tendency, while a negative coefficient
indicates a falling tendency. The following tests
were used to check the model goodness-of-fit:
analysis of variance (ANOVA), which indicates
whether the function fit by the linear model (Z,
= a + %t + a) decreases the residual variance
compared to the simple model (Z,= p + a) we
used to test hypothesis: H: f= 0 at 5% signifi-
cance; coefficient of determination ( regression )

SQtomZ
which measures the strength of the association
between indicator and time; residual analysis,
calculated as the difference between actual (Z,)
and adjusted (Z ) prevalence, which indicates the
quality of model-fitting: standardized residuals
within the range -2 to 2 indicate a lack of atypi-
cal values that might lead to over- or underesti-
mating a trend; and the p-value of coefficients
a (intercept or intersection) and f§ (regression
coefficient). The significance level was set as less
than 5% in ANOVA and R’ equal to or higher
than 70%. The assumption underlying time se-
ries analysis was that what happened in the past
will repeat in the future'.

The Vigitel survey was approved by the Na-
tional Commission of Human Research Ethics,
Health Ministry. Written informed consent was
replaced by verbal consent manifested by inter-
viewees upon being contacted by phone.
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Results

The prevalence of protective factors was general-
ly higher and the frequency of risk factors lower
among the population with private health insur-
ance. The lower prevalence of smokers, higher
prevalence of fruit, legume and vegetable (FLV)
intake, lower frequency of fat meat intake and
lower frequency of soft drink intake stand out.
Half of the population with or without private
health insurance was overweight, and the prev-
alence of obesity was high in both groups. The
prevalence of alcohol abuse was high in both
groups, while drinking and driving was more
common in the group with private health in-
surance. The insured women performed can-
cer-screening tests (mammogram and Pap test-
ing) more often. Self-assessment of the state of
health as poor was three times more frequent
among the population without private health
insurance. Although the frequency of free-time
physical activity was higher in the insured pop-
ulation, it exhibited increasing trends in both
groups (Table 1). The population with private
health insurance exhibited the lowest prevalence
of smokers throughout the study period. The
prevalence of smokers in that group decreased
0.72% per year, i.e., from 12.4% to 8.6% in 2013
(Table 2).

The frequency of individuals who were over-
weight among the group with private health
insurance increased 1.03% per year, i.e., from
45.8% (2006) to 49.6% (2013).

Similarly, the prevalence of obesity in that
group increased 0.74% per year, i.e., from 12.9%
(2008) to 16.2% (2013). It is worth noting that
this prevalence rate remained stable from 2012 to
2013.

Relative to the dietary intake, the consump-
tion of beans and soft drinks remained stable,
while the intake of recommended FLV increased
from 24.9% (2008) to 28.3% (2013), i.e., 0.83%
per year. Consumption of whole milk decreased
from 52.1% (2008) to 49.1% (2013), i.e., -0.94%
per year. The remaining variables representing
dietary intake remained stable throughout the
investigated period.

Free-time physical activity increased 1.17%
per year, i.e., from 35.1% (2008) to 39.3% (2013)
in the group with private health insurance (Table
2).

The frequency of mammograms was stable
among the insured population. The remaining
investigated trends were also stable in this group:
reported morbidity, self-assessed state of health,

TV watching habit, alcohol abuse and drinking
and driving (Table 2).

Among the population without private
health insurance, the prevalence of tobacco use
decreased 0.67% per vyear, i.e., from 16.8% to
13.7% in 2013 (Table 3).

In this group, the frequency of overweight in-
creased 1.53% per year, i.e., from 44.0% (2008) to
51.7% (2013). It is worth noting that the percent-
age variation remained stable from 2012 to 2013.

Obesity exhibited a similar pattern, with
a 0.95% increase per year, i.e., from 14.2% to
18.5% (2013), but leveled off from 2012 to 2013.

Relative to dietary intake, the consumption
of beans, soft drinks, meat with visible fat and
whole milk remained stable. The frequency of
recommended FLV intake increased from 15.9%
(2008) to 19.3% (2013), i.e., 0.72% per year.

Free-time physical activity increased 1.01%
per year in the group without private health in-
surance, i.e., from 25.3% (2009) to 28.8% (2013)
(Table 3).

The frequency of mammograms increased
in this group from 59.3% to 70.9%, i.e., 2.4%
per year; this indicator had the greatest growth
throughout the investigated period. In contrast,
mammogram frequency remained stable among
the women with private health insurance (0.28%
per year; p = 0.30). The frequency of Pap testing
remained stable throughout the investigated pe-
riod.

The remaining investigated variables were
stable: reported morbidity, self-assessed state of
health, TV-watching habits, alcohol abuse and
drinking and driving.

Discussion

The prevalence of protective factors was general-
ly higher and the frequency of risk factors lower
among the population with private health insur-
ance. The results indicate an improvement of the
trends exhibited by the protective factors free-
time physical activity, increased FLV intake and
reduced prevalence of tobacco use. The mammo-
gram coverage exhibited a remarkable increase in
the group of women without private health in-
surance only. Overweight and obesity increased
in both groups until leveling off from 2012 to
2013. The consumption of milk decreased in the
population with private health insurance.

The higher prevalence of risk factors among
populations without health insurance coverage
was previously described in a study conducted



Table 1. List of (95%) confidence intervals for the frequencies of indicators and prevalence ratios per year,
stratified per health insurance coverage. Set of 26 state capitals and the Federal District, 2008-2013.

Health insurance coverage
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Yes No
Indicator” Ano Prev. (95%) CI Prev. (95%) CI PR” (95%)CI
LL UL LL UL LL UL
Smokers 2008 12.39 11.51 13.27 16.80 15.81 17.80 0.84 0.76 0.93
2009 11.20 10.40 12.01 17.03 15.99 18.08 0.74 0.67 0.82
2010 10.94 10.09 11.79 16.79 15.75 17.84 0.74 0.66 0.83
2011 10.06 9.28 10.83 16.36 15.36 17.35 0.70 0.63 0.77
2012 9.37 8.57 10.17 14.54 13.49 15.60 0.72 0.64 0.80
2013 8.61 7.86  9.36 13.66 12.70 14.62 0.72 0.64 0.82
Overweight™ 2008 45.81 44.61 47.02 44.03 42.84 45.22 1.05 1.01 1.10
2009 45.62 44.44 46.80 46.26 4497 47.56 1.02 0.98 1.06
2010 48.62 47.42 49.81 47.86 46.54 49.18 1.04 1.00 1.08
2011 49.35 48.17 50.52 48.40 47.20 49.59 1.02 0.98 1.06
2012 50.96 49.66 52.26 51.08 49.76 52.41 1.00 0.97 1.04
2013 49.66 48.46 50.87 51.74 50.50 52.98 0.97 094 1.01
Obesity™ 2008 12.93 12.09 13.76 14.24 13.39 15.08 0.97 0.88 1.06
2009 13.72 12.90 14.55 14.88 13.96 15.80 1.01 0.92 1.10
2010 14.33 13.53 15.12 15.72 14.84 16.61 0.95 0.87 1.03
2011 15.05 14.23 15.87 16.96 16.09 17.83 0.92 0.85 1.00
2012 16.24 15.29 17.19 18.45 17.42 19.47 0.94 0.86 1.02
2013 16.42 15.55 17.30 18.53 17.57 19.49 0.93 0.85 1.00
Regular bean intake 2008 59.77 58.61 60.93 70.50 69.48 71.51 0.93 0.91 0.96
(5 or more times per 2009 59.82 58.69 60.96 69.40 68.28 70.52 0.94 0.92 0.97
week) 2010 61.45 60.31 62.60 69.21 68.09 70.34 0.97 0.95 1.00
2011 63.82 62.73 64.92 70.99 69.98 72.01 0.97 095 0.99
2012 63.35 62.13 64.56 71.32 70.22 7241 0.95 092 0.97
2013 62.54 61.40 63.69 70.84 69.79 71.89 0.94 091 0.96
Regular fruit and 2008 40.39 39.22 41.55 26.69 25.66 27.73 1.28 1.22 1.35
vegetable intake 2009 39.22 38.08 40.35 25.93 24.82 27.03 1.27 1.21 1.34
2010 38.94 37.80 40.08 26.11 2497 27.25 1.23 1.16 1.30
2011 39.98 38.85 41.11 27.98 26.92 29.05 1.22 1.16 1.28
2012 41.71 40.46 42.97 27.05 2593 28.17 1.32 1.25 1.40
2013 43.13 41.96 44.31 29.57 28.48 30.65 1.27 1.21 1.33
Recommended fruit 2008 24.90 23.88 25091 15.90 15.03 16.77 1.29 1.20 1.39
and vegetable intake 2009  24.93 23.93 25.92 15.92 14.98 16.86 1.28 1.19 1.38
2010 23.93 22.94 24.92 15.74 14.78 16.69 1.21 1.12 1.30
2011 2591 2490 2691 18.38 17.45 19.32 1.18 1.10 1.26
2012 28.28 27.13 29.43 17.74 16.78 18.70 1.35 1.25 1.45
2013 28.33 27.26  29.39 19.33 18.38 20.28 1.26 1.18 1.35
Fatty meat intake 2008 28.00 26.88 29.12 35.25 34.06 36.44 0.89 0.84 0.94
2009 28.38 27.26  29.50 35.56 34.29 36.82 0.86 0.81 091
2010 28.61 27.51 29.72 36.64 35.34 37.94 0.86 0.81 0.90
2011 29.71 28.61 30.81 3491 33.73 36.08 0.94 0.89 0.99
2012 27.89 26.70  29.08 34.85 33.54 36.15 0.86 0.81 091
2013 27.95 26.83 29.08 33.66 32.45 34.87 0.88 0.83 0.93
Whole milk intake 2008 52.13 50.93 53.34 59.85 58.67 61.04 0.91 0.88 0.94
2009 53.73 52.55 54.92 61.47 60.23 62.72 0.93 0.90 0.96
2010 51.41 50.22 52.60 59.75 58.47 61.03 0.91 0.88 0.94
2011 51.00 49.83 52.18 60.34 59.18 61.51 0.88 0.85 0.91
2012 47.96 46.67 49.26 59.15 57.85 60.44 0.84 0.81 0.87
2013 49.09 47.88 50.29 57.46 56.24 58.68 0.88 0.85 091

it continues
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Tabela 1. continuation

Health insurance coverage

Yes No
Indicator” Ano Prev. (95%) CI Prev. (95%) CI PR” (95%)CI
LL UL LL UL LL UL
Regular soft drink 2008 26.06 2493 27.20 26.71 25.56 27.85 1.02 0.96 1.09
intake (5 times or 2009 25.75 24.64 26.85 26.17 2496 27.37 1.01 0.94 1.08
more per week) 2010 26.58 2544 27.71 26.98 25.81 28.15 1.00 0.93 1.06

2011 25.85 24.77 26.94
2012 24.03 22.84 25.22
2013 21.76 20.67 22.85
Alcohol abuse 2008 17.09 16.17 18.02
2009 18.82 17.89 19.75
2010 19.36 18.40 20.32
2011 16.56 15.66 17.45
2012 19.03 17.97 20.10
2013 16.77 15.83 17.70
Poor self-assessed 2008 3.46 3.03 3.89
health 2009 3.10 2.67 3.52
2010 3.11 2.66 3.55
2011 3.19 2.78 3.59
2012 2.81 2.43  3.19
2013 3.18 2.78 3.58
Arterial 2008 23.77 22.75 24.78
hypertension 2009  22.77 21.81 23.73
2010 22.52 21.59 2345
2011 22.79 21.87 23.71
2012 23.05 22.02 24.08

2013 22.79 21.85 23.74
Diabetes 2008 6.03 547  6.60

2009 5.96 542 6.49
2010 6.51 598 7.05
2011 6.29 5.73  6.85
2012 6.78 6.18 7.38
2013 6.57 6.02 7.12
Watch TV 3 hours 2009 22.22 21.23 3.21
per day 2010 2528 2424 2632
2011 24.48 23.47 25.49
2012 24.33 23.23 25.43

2013 26.01 24.96 27.06

29.00 27.85 30.14 0.93 0.87 0.98
27.69 26.44 28.94 0.91 0.85 0.98
24.63 23.48 25.78 0.95 0.89 1.02
17.33 16.41 18.25 0.98 0.90 1.06
18.13 17.11 19.15 0.96 0.89 1.04
16.96 16.00 17.92 1.06 0.98 1.15
16.51 15.60 17.42 0.93 0.86 1.00
17.89 16.81 18.96 1.02 0.93 1.10
16.02 15.07 16.96 0.97 0.89 1.05
5.52 497  6.06 0.79 0.67 0.94
6.02 544  6.61 0.66 0.55 0.80
5.66 511  6.20 0.73 0.60 0.88
5.76 525 6.28 0.73 0.62 0.86
7.06 6.29 7.83 0.52 0.44 0.62
6.44 582 7.05 0.62 0.53 0.73
26.63 25.54 27.72 0.90 0.85 0.95
27.91 26.72  29.10 0.86 0.82 0.91
25.79 24.67 2691 0.91 0.86 0.97
25.69 24.67 26.71 0.88 0.83 0.93
25.47 24.37 26.57 0.94 0.89 1.00
25.31 24.28 26.34 0.92 0.87 0.98
6.37 576  6.98 0.99 0.86 1.13
6.66 594 7.39 0.95 0.83 1.09
7.02 6.39  7.64 0.94 0.83 1.06
6.27 573  6.80 1.01 0.89 1.15
7.91 722 8.61 0.87 0.77 0.99
7.14 6.53 7.76 0.99 0.88 1.11
27.99 26.80 29.17 0.87 0.82 0.93
28.96 27.74 30.18 0.89 0.84 0.95
27.25 26.18 28.33 0.93 0.88 0.99
28.32 27.08 29.56 0.90 0.84 0.96
30.92 29.75 32.09 0.89 0.84 0.95

in the United States (USA)”#, which showed that
such populations exhibit higher risk of NCDs
and poorer access to healthcare services”®. Worse
results were reported for populations without
health insurance coverage, youths, non-whites,
autonomous workers, unemployed people, in-
dividuals with low-paying jobs, and low-income
populations”®'>!® The frequencies of screening
tests, such as mammograms, colonoscopy and
Pap testing, are higher in populations with health
insurance coverage’.

it continues

One study conducted in the metropolitan
area of Belo Horizonte, Brazil’ found that indi-
viduals with health insurance coverage exhibit-
ed healthier habits, such as less tobacco use and
more free-time physical activity, consumed five
or more daily FLV portions, and performed can-
cer screening tests more often’.

In the USA and Brazil, the population with
health insurance coverage typically has more
schooling and income, which is usually associat-

ed with wider access to goods and services”!*!>15,



Tabela 1. continuation

Health insurance coverage

Yes No
Indicator” Ano Prev. (95%) CI Prev. (95%) CI PR™ (95%)CI
LL UL LL UL LL UL
Drinking and 2008 1.90 1.56 2.24 1.30 1.04 1.56 1.25 0.84 1.87
driving 2009 12.11 1.80 2.41 1.45 1.15  1.76 1.21 0.95 1.54
2010 2.10 1.81 2.38 1.14 0.93 1.34 1.45 1.14 1.84
2011 2.07 1.77  2.38 1.03 0.85 1.22 1.59 1.27 1.99
2012 2.07 1.69  2.45 1.27 1.01 1.52 1.32 0.96 1.81
2013 1.23 1.01  1.45 1.02 0.75 1.28 1.01 0.71 1.42
Mammogram in the 2008  84.94 82.75 87.13 59.27 56.25 62.29 1.39 1.31 1.48
past 2 years 2009 84.95 83.06 86.834 61.19 58.33 64.06 1.32 1.25 1.40
2010 85.68 83.81 87.55 61.53 58.64 64.42 1.35 1.28 1.43
2011 85.70 83.59 87.82 63.43 60.73 66.13 1.28 1.22° 1.35
2012 86.73 84.49 88.98 69.25 66.60 71.91 1.20 1.14 1.26
2013 85.82 83.75 87.89 70.86 68.44 73.28 1.17 1.12 1.23
Pap test in the past 2008  90.44 89.35 91.52 77.92 76.47 79.37 1.12 1.09 1.15
3 years 2009 88.79 87.74 89.85 76.31 74.83 77.79 1.13 1.10 1.15
2010 89.83 88.73  90.93 76.02 74.05 77.99 1.15 1.12 1.18
2011 87.88 86.71 89.06 76.88 75.43 78.34 1.10 1.07 1.13
2012 89.03 87.94 90.12 76.33 74.76 77.90 1.13 1.10 1.16
2013 88.99 87.91 90.07 77.62 76.13 79.10 1.12 1.09 1.14
Sufficient free-time 2009 35.10 33.98 36.22 25.25 24.16 26.34 1.19 1.13 1.26
physical activity 2010 36.11 3496 37.26 24.89 23.76 26.03 1.26 1.19 1.34
2011 37.64 36.50 38.77 26.20 25.16 27.23 1.24 1.18 1.31
2012 39.49 38.23 40.76 27.98 26.81 29.15 1.25 1.18 1.32
2013 39.27 38.11 40.44 28.77 27.68 29.87 1.19 1.14 1.25

" Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the projected distribution of the adult
population from the same city per study year (see Methodological Features 2012). " Imputed missing data. " Prevalence ratios

adjusted for age, gender and level of schooling.

There are also historical inequalities in the in-
stalled capacity and access to services and equip-
ment between different regions, urban and rural
areas, types of services and human resources
61819 Such inequalities have been attenuated by
the Unified Health System (Sistema Unico de
Satde — SUS), which grants universal access to
healthcare.

The Health Ministry recommends Pap test-
ing every three years for women of reproduc-
tive age” and mammograms every two years for
women 50 to 69 years old, based on international
evidence on the beneficial impact of screening on
breast cancer mortality in women within that age
range?.

Vigitel data showed that the coverage of can-
cer screening tests, such as mammograms and
Pap testing, is wider among health insured wom-
en, which might be accounted for by the greater
access to services among that population”1°.

Studies based on the Sanitary Medical Care
Survey (Pesquisa sobre Assisténcia Médica Sani-
taria - AMS) showed that the numbers of hospi-
tal beds and equipment such as mammography
devices are larger in the private healthcare set-
ting®. This situation is gradually changing as a
function of the investment made by the Health
Ministry on a program that prioritizes the con-
trol of breast and cervical cancer?*%. The present
study showed that over a short period of time,
the access to mammograms improved much fast-
er in the SUS. In this regard, it is worth noting
that the coverage of mammograms among the
population without health insurance reached
75% of the goal established for 2022 in the Plan
for Combat of Chronic Diseases?; that goal has
already been accomplished among the popula-
tion with private health insurance.

Although the frequency of Pap testing was
also higher among women with private health
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Table 2. Analysis of the time series trends for indicators corresponding to the population with private health insurance. Set of 26

state capitals and the Federal District, 2008-2013.

Regression p-
Indicator” 2008 2009 2010 2011 2012 2013  coefficient value R? Trend
Smokers 12.39  11.20 1094 10.06  9.37  8.61 -0.72 0.00  0.98 Decrease
Overweight™ 45.81 45.62 48.62 49.35 50.96 49.66 1.03 0.02  0.79 Increase
Obesity™ 1293 1372 1433 15.05 16.24 16.42 0.74 0.00  0.98 Increase
Bean intake 59.77 59.82 61.45 63.82 6335 62.54 0.77 0.05  0.68 -
Regular FLV 40.39 39.22 3894 3998 41.71 43.13 0.64 0.09 0.56 -
Recommended FLV 2490 2493 2393 2591 28.28 28.33 0.83 0.04 0.71 Increase
Meat with visible fat 28.00 28.38 28.61 29.71 27.89 27.95 -0.02 0.93  0.00 -
Whole milk 52.13 5373 51.41 51.00 47.96 49.09 -0.94 0.03  0.71 Decrease
Alcohol abuse 17.09 18.82 19.36 16.56 19.03 16.77 -0.11 0.76  0.03 -
Poor self-assessed health 3.46 3.10 311 319 281 3.18 -0.06 0.25  0.31 -
Reported hypertension 23.77 2277 2252 22.79 23.05 22.79 -0.11 036  0.21 -
Reported diabetes 6.03 596 651 629 678 6.57 0.14 0.05  0.67 -
Total soft drinks 26.06 25.75 2658 25.85 24.03 21.76 -0.78 0.05  0.66 -
Watch TV 3 h per day 23.83 22.22  25.28 24.48 2433 26.01 0.66 0.16 0.54 -
Drinking and driving 1.90 211 210 2.07 207 1.23 -0.10 026 0.30 -
Mammogram in the past 2 years 84.94 8495 85.68 8570 86.73 85.82 0.28 0.06  0.62 -
Pap test in the past 3 years 90.44 89.04 89.83 87.88 89.03 88.99 -0.24 0.30  0.26 -
Sufficient free-time physical activity 35.10 36.11 37.64 39.49 39.27 1.17 0.01  0.93 Increase

" Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the projected distribution of the adult population from the

same city per study year (see Methodological Features 2012). ~ Imputed missing data.

Table 3. Analysis of the time series trendsfor indicators corresponding to the population without private health insurance. Set of 26

state capitals and the Federal District, 2008-2013.

Regression p-
Indicator” 2008 2009 2010 2011 2012 2013  coefficient value R? Trend
Smokers 16.80 17.03 16.79 16.36 14.54 13.66 -0.67 0.02 0.80 Decrease
Overweight™ 44.03  46.26 47.86 48.40 51.08 51.74 1.53 0.00 0.97 Increase
Obesity™ 14.24 14.88 15.72 16.96 18.45 18.53 0.95 0.00 0.97 Increase
Bean intake 70.50  69.40 69.21 70.99 71.32 70.84 0.26 0.24 0.32 -
Regular FLV 26.69 2593 26.11 27.98 27.05 29.57 0.56 0.07 0.59 -
Recommended FLV 1590 1592 1574 18.38 17.74 19.33 0.72 0.02  0.78 Increase
Meat with visible fat 35.25  35.56 36.64 3491 34.85 33.66 -0.34 0.17 0.42 -
Whole milk 59.85 61.47 59.75 60.34 59.15 57.46 -0.52 0.10 0.54 -
Alcohol abuse 17.33  18.13 16.96 16.51 17.89 16.02 -0.22 0.30  0.26 -
Poor self-assessed health 5.52 6.02 566 576 7.06 6.44 0.22 0.11  0.52 -
Reported hypertension 26.63 2791 2579 25.69 2547 2531 -0.40 0.08  0.58 -
Reported diabetes 6.37 6.66 7.02 627 791 7.14 0.20 020  0.37 -
Total soft drinks 26.71 26.17 26.98 29.00 27.69 24.63 -0.11 0.79 0.02 -
Watch TV 3 h per day 27.88  27.99 28.96 27.25 2832 30.92 0.52 0.29 0.35 -
Drinking and driving 1.30 145 1.14 1.03 1.27 1.02 -0.06 0.16 0.43 -
Mammogram in the past 2 years 59.27  61.19 61.53 63.43 69.25 70.86 2.40 0.00 091 Increase
Pap test in the past 3 years 7792 7651 76.02 76.88 76.33 77.62 -0.02 094  0.00 -
Sufficient free-time physical activity - 25.25 24.89 2620 27.98 28.77 1.01 0.02  0.89 Increase

"Weighted percentage to adjust the sociodemographic distribution of the Vigitel sample to the projected distribution of the adult population from the

same city per study year (see Methodological Features 2012). ™ Imputed missingdata.



insurance, the differences are smaller among un-
insured women, as Pap testing is performed at
the primary care level by the SUS Family Health
Program, which has wide coverage, particularly
among the SUS-dependent, low-income pop-
ulation®. The target established for the Plan for
Combat of Chronic Diseases is to achieve 85%
average coverage of Pap testing by 2022, which
has already been accomplished among the pop-
ulation with private health insurance and is very
close to being met among the population with
only SUS care (76.3%)>%.

In 2008, the global prevalence of diabetes was
estimated to be 10% and that of arterial hyper-
tension to range from 25 to 40%'. As Vigitel con-
siders self-reported morbidity, the prevalence of
some diseases might be underestimated because
of previously established medical diagnoses, thus
implying access to services. Such measurements
might be advantageous for surveys from the
point of view of cost and speed. Several studies
conducted in Brazil and the USA show that the
sensitivity of this strategy is good for the self-re-
ported diagnoses of hypertension®>?’.

No differences were detected in the trends of
hypertension and diabetes throughout the inves-
tigated period. Those conditions were most often
diagnosed in individuals without private health
insurance, which might be accounted for by their
poorer access to health promotion habits, such as
healthy eating and practice of physical activity.
The possibility of access to primary care and the
opportunity of diagnosis at SUS primary care fa-
cilities is emphasized®.

The frequency of physical activity was higher
among the population with private health insur-
ance, while that of physical inactivity was similar
in both groups. Some studies found associations
between physical activity with more schooling,
higher income and health insurance coverage®-°.
Populations with better socioeconomic condi-
tions have wider access to information on healthy
habits and to private facilities for exercising can
purchase healthy foods such as fruits, legumes
and vegetables and have more knowledge of the
negative effects of smoking, among other disease
factors’. Despite their unfavorable circumstances,
the level of physical activity increased among the
population without health insurance coverage,
attesting to a reduction in access inequalities in
this regard. The relevance attributed to popula-
tion-based programs to promote physical activ-
ity, including the establishment of specific areas

for exercising in the community, such as the
Health Academy Program, is worth mentioning,
as is the funding for municipal physical activi-
ty programs, in addition to the encouragement
given to exercising by healthcare professionals,
which might support these changes®'.

Self-assessed state of health is an important
indicator that is used worldwide***. In general,
individuals with higher income and educational
levels tend to better assess their state of health?>*,
which might account for the fact that the pop-
ulation without health insurance coverage rat-
ed their state of health poor almost three times
more often compared to the insured population.
In addition, the vast majority of the insured pop-
ulation is inserted in the job market and, thus,
is younger, with consequent better self-assessed
state of health.

Both overweight and obesity exhibited in-
creasing trends in both groups, which shows that
the problem of excess weight is general, affecting
all social groups. The obesity epidemic is a glob-
al phenomenon resulting from complex causes,
including increased consumption of high-cal-
orie density processed foods and reduced levels
of physical activity***. It is worth noting that the
prevalence of excess weight did not increase from
2012 to 2013 in either group. Although this find-
ing must be reassessed in the future, it already
seems promising.

The variables alcohol abuse and drinking and
driving remained stable throughout the inves-
tigated period. The frequency of drinking and
driving was higher among the population with
private health insurance, which might be ac-
counted for by their greater income, which allows
them to own cars. Data from Vigitel indicate that
the frequency of drinking and driving is higher
among the population with more schooling'.

This study has some limitations, one of which
derives from the fact that the data were collected
in phone interviews performed only with indi-
viduals with access to landlines, which might hin-
der the participation of low-income individuals.
Nevertheless, that possible bias was neutralized
by the application of weights to equate the dis-
tributions of the Vigitel and Census populations.
The cross-sectional design of the study did not
allow inferring temporal cause-effect relation-
ships. Therefore, we cannot claim that access to
health insurance coverage reduces the exposure
to risk or that individuals particularly concerned
with their own health tend to seek such coverage.
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Conclusions

This study was the first analysis of the trends ex-
hibited by Vigitel indicators in the population
with or without private health insurance from
all Brazilian capitals. This study is fully justified
by the relevance of monitoring indicators of
risk and protection factors for NCDs, morbidi-
ty and access to screening tests in various social
segments aiming at the establishment of public
policies for promotion and prevention and at the
promotion of equity. Differences were detected

Collaborators

Malta DC participated in the study design, re-
viewed the literature, performed data analysis,
drafted the initial version and approved the final
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in the lifestyles of adults with or without health
insurance coverage, the former of which exhibit-
ed healthier habits. Differences were also detect-
ed in the access to screening tests, which was wid-
er among the insured population; however, the
performance of mammograms increased among
the uninsured women and stabilized among the
insured ones during the investigated period. The
increase in the performance of mammograms by
uninsured women might reflect the efforts made
to expand SUS services and is relevant for the re-
duction of inequality.
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