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Abstract
Objective: to investigate the time trend of prevalence of hypertension, diabetes mellitus, and both diseases combined, from 

2004 to 2011; and to analyze their association with sociodemographic factors in adults registered in the Brazilian National 
Health System (SUS) in Florianópolis-SC, Brazil, in 2011. Methods: time-series study using secondary data from the Primary 
Health Care Information System of adults (≥20 years) at SUS; Prais-Winsten regression was used. Results: from 2004 to 
2011, prevalences of hypertension (7 to 13.5%), diabetes (2.2 to 4.2%) and both diseases combined (1.2 to 2.9%) increased; 
after adjustment, the occurrence of the diseases was higher among women (except for the association of hypertension with 
diabetes), the elderly, less educated and residents in the Mainland and South sanitary districts. Conclusion: the occurrence 
of the investigated diseases doubled from 2004 to 2011. However, the prevalences found are below the ones described in the 
Brazilian scientific literature.
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Hypertension and diabetes in adults registered in the Brazilian National Health System in Florianópolis-SC 

Introduction

High blood pressure (HBP) and diabetes mellitus 
(DM) are non-communicable chronic diseases of high 
prevalence, and are considered relevant Public Health 
issues; they are among the five major global mortality 
risks.1 According to the World Health Organization (WHO), 
one in three adults presents high blood pressure and one 
in ten presents DM.1 In the North American population, 
HBP increased between the 1988-1994 and 2005-2008 
periods, rising from 26.4 to 31.6% among men and from 
24.4 to 29.8% among women. In that same population, 
from 2005 to 2008, DM affected 4.0% and 14.0% of 
them in the 20-44 and 45-64 age groups, respectively.2

In Brazil, in 2011, 22.7% and 5.6% of the population 
aged 18 or over were diagnosed with HBP and DM, 
respectively, with a higher prevalence among older and 
less educated individuals.3 HBP and DM have high costs: 
in 2005, only, approximately 398 million dollars were 
spent by the Brazilian National Health System (SUS) 
with HBP treatment.4

It is possible to prevent the development of HBP 
and DM, improve the prognostic and quality of life of 
individuals with these diseases and also avoid health 
expenditures.1,5 It is in the Primary Health Care that 
the Brazilian population has its first contact with the 
prevention and treatment of these diseases. SUS Family 
Registration enables the collection of information 
regarding the prevalence of such diseases and conditions. 
It is important, thus, to further explore these data in 
order to obtain more knowledge and monitor these 
morbidities, contributing to the allocation of Health 
funds to areas of major risk, as well as verifying if the 
existing public health policies are successful in reducing 
the incidence of these diseases.   

This study aimed to investigate the time trend of 
prevalence of hypertension, diabetes and both diseases 
combined (2004-2011), and to analyze their association 
with sociodemographic factors (2011) in adults registered 
in SUS in Florianópolis, Santa Catarina State, Brazil.

Methods

A time series study on the prevalence of HBP, DM 
and both diseases combined among adults (≥20 years 
old) of both sexes, registered in SUS in Florianópolis, 
from 2004 to 2011 was conducted.  In order to assess 
sociodemographic factors (sex, age group, education 
level and sanitary district) associated to these diseases, 
a cross-sectional analysis was carried out for the year 
of 2011. 

Information was obtained from the SUS Family 
Registration, data from the Ficha A (A Form) of the 
Primary Health Care Information System (SIAB)6 
performed by all of the 49 Primary Health Care Units 
(PHU) of the municipality up to 2011.  These PHU 
are distributed among five sanitary districts in the 
municipality: Center, Mainland, East, North and South.

In 2011, Florianópolis had an estimated population 
of 427,298 inhabitants, from which 25.6% were children 
or adolescents (≤19 years old), 62.9% adults (20 to 
59 years old) and 11.5% elderly (≤60 years old). In 
2010, the municipality presented a human development 
index (HDI) of 0.875 and a Gini index of 0.40.7

SUS Family Registration is carried out during the 
household visits performed by community health agents 
(CHA) to families living in the coverage area of the PHU. 
All PHU of Florianópolis have CHA working for the 
Family Health Strategy (FHS). During the registration, 
socioeconomic, housing and family members’ health 
information is obtained from the filling of the A Form 
of the Primary Health Care Information System. After 
filling the form, each CHA types the data in the software 
CadFamWeb, created by the Geoprocessing Sector of the 
Municipal Health Department of Florianópolis in order 
to gather the information of the Family Registration. 
From 1999 on, the PHU of Florianópolis were able to 
access CadFamWeb through the internet. The Family 
Registration includes not only the population that 
attends the PHU, but all families which agreed to being 
registered. Therefore, the analyzed population is not 
limited to the health services demand.8

The HBP and/or DM diagnosis is obtained during the 
Family Registration, through self-reported information 
(when the individual reports that a previous diagnosis has 
been given by a physician or another health professional) 
and/or reports of the use of medication for these diseases 
(antihypertensive drugs, oral hypoglycemic agents and/
or insulin). However, the use of medication was not 
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mandatory to confirm the self-reported diagnosis of 
HBP and/or DM. The distinction between the clinical 
types of DM was not analyzed. 

The variable ‘education level’ was categorized into 
0-4, 5-8, 9-11 and ≥12 complete years of schooling. Age 
was also divided into four groups: 20-39, 40-59, 60-79 
and ≥80 years old. All the adult population registered at 
CadFamWeb during the analyzed periods was included.

To analyze the evolution of the prevalence of DM, HBP 
and both diseases combined, a time series analysis was 
conducted, considering the period from 2004 to 2011. In 
addition to the graphic representation, the Prais-Winsten 
generalized linear regression method was used for adjusting 
first order autocorrelation. Thus, it was possible to evaluate 
whether the prevalence trends were increasing (positive 
variation and p-value <0.05), decreasing (negative variation 
and p-value <0.05) or stationary (p≥0.05).9 

For the year of 2011, the prevalences of HBP, DM, and 
both diseases combined were estimated, according to sex, 
age group, education level and sanitary district where the 
individual was registered, with calculation of the confidence 
intervals (95%CI). The odds ratio [OR] and respective 
95%CI, both crude and adjusted, were estimated by logistic 
regression. In the adjusted analysis, all variables were 
included simultaneously, with the adoption of a single 
hierarchical level: for all analysis, the significance level 
considered was 5%. The modification of the effect by sex 
was tested, in the association of the variables ‘education 
level’ and ‘age group’ with the outcomes, and p<0.10 
was adopted as interaction evidence.

Based on the information for adults available at 
CadFamWeb for 2011 (52,556), the minimum OR 
values which the study could identify as statistically 
significant, considering an 80% power and a 5% alpha, 
were estimated later. These estimates considered the 
prevalences of each exposure and outcome variable. By 
adopting these parameters, the study was able to detect 
OR values of 1.08 or higher for all analyzed variables. 

The research project was authorized by the Municipal 
Health Department of Florianópolis and approved by 
the Ethics Research with Human Beings Committee of 
the Federal University of Santa Catarina on October 3rd, 
2011: Report No. 2033.

Results

The time trend  (2004 to 2011) considered the 22,135 
individuals registered in 2004; 21,417 in 2005; 46,903 in 

2006; 64,981 in 2007; 14,107 in 2008; 15,963 in 2009; 
21,190 in 2010 and 52,556 in 2011, a total of 259,252 
individuals, or 60.7% of Florianópolis’ population in 
2011. For 2011, a total of 70,614 individuals presented 
active Family Registration, and from these, 52,556 were 
adults (average age = 43.3±16.6 years old; 20-109 age 
range). Individuals whose data showed inconsistencies 
were excluded (n=25).

HBP prevalence increased by 6.5 percentage points 
(p.p.), from 7% in 2004 to 13.5% in 2011. DM prevalence 
increased by 2.1 p.p., rising from 2.2% in 2004 to 4.2% 
in 2011. The increase in prevalences was not steady, that 
is, there were oscillations during the period. In 2006, the 
diabetes mellitus prevalences were reduced (-0.1%), 
similarly and significantly, for men and women. The same 
occurred with HBP and DM among men. In 2007, the 
prevalence of the analyzed diseases decreased, except 
for men who presented HBP and DM combined. In the 
three following years of the time trend (2008, 2009 and 
2010) an increase of the studied diseases’ prevalences 
was observed, in both sexes, with higher increase for 
HBP. HBP prevalence varied positively between 2008-
2009 and 2009-2010, by 2.3% and 2.1%, respectively 
(Table 1). For HBP and DM combined, there was equal 
growth among men and women (0.8%) in the 2008-2009 
period; in 2010, HBP+DM prevalence was higher among 
women (3.5%), than men (2.3%). The three outcomes 
analyzed showed a decrease in prevalences between 
2010 and 2011 (Figure 1).

Table 2 presents the relative distribution of the population 
registered in SUS in 2011: most individuals were women 
(54.9%), the predominant age group was 20-39 years 
old (48.7%) and the prevailing education level was 9-11 
years of schooling (39.0%). The Mainland sanitary district 
(35.5%) showed the highest number of registers. The 
total prevalence of HBP identified in 2011 was 13.5% 
(95%CI: 13.2;13.8) and the total prevalence of DM was 
4.2% (95%CI: 4.0;4.4); both diagnoses were present 
in 2.9% of the population (95%CI: 2.8;3.1) (Table 2).

The prevalences of the three outcomes were higher 
among women. A direct relation between age group and 
prevalence of the studied diseases was identified, more 
significant for HBP and DM combined. There was an 
inverse relation between education level and the prevalence 
of the three outcomes, although the value for DM was 
the same among individuals with 9-11 and ≥12 years 
of schooling. The Mainland and South sanitary districts 
presented higher prevalences of the diseases (Table 2).

Catiuscie Cabreira da Silva Tortorella et al.
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In the crude and adjusted analysis, the variables 
sex, age group, education level and sanitary district 
were associated to the outcomes (Table 3). Age group 
presented a direct relation with HBP; elderly individuals 
aged 80 and over had 61.2 times more chances of 
developing the disease when compared to individuals 
aged 20 to 39. This trend was not observed for DM. 
Regarding education level, the chances to present HBP 
or DM were similar among individuals with 0-4 and 5-8 
years of schooling, whereas for those who had 9-11 

years of schooling, values were closer to those of the 
reference category. Individuals who lived in the South 
sanitary district were 2.1 and 1.3 times more likely to 
present HBP and DM, respectively, when compared to 
individuals who lived in the Center of Florianópolis; the 
chances of presenting only DM, among all residents of 
the other districts, was similar to the one of the Center 
reference category (Table 3).

Figure 2 shows that HBP and DM prevalences among 
women who had 0-4 and 5-8 years of schooling were 

Hypertension and diabetes in adults registered in the Brazilian National Health System in Florianópolis-SC 

Table 1 – Trend analysis of diabetes mellitus, high blood pressure and diabetes mellitus +high blood pressure, 
according to sex, among adults registered in the Brazilian National Health System (SUS) in the 
municipality of Florianópolis, Santa Catarina State, 2004-2011

Year
Total Male Female

Prevalence  
(%)

CI a 

(%)
Variation  

(%) b
Prevalence  

(%)
CI a 

(%)
Variation  

(%) b
Prevalence  

(%)
CI a 

(%)
Variation  

(%) b

Diabetes mellitus

2005 2.8 2.6;3.0 0.3 ↑ 2.4 2.1;2.6 0.2 ↑ 3.2 2.9;3.4 0.5 ↑
2006 2.7 2.6;2.8 -0.1 ↓ 2.3 2.1;2.5 -0.1 ↓ 3.1 2.9;3.3 -0.1 ↓
2007 2.4 2.3;2.5 -0.3 ↓ 2.2 2.0;2.3 -0.1 ↓ 2.6 2.5;2.8 -0.5 ↓
2008 2.9 2.7;3.2 0.5 ↑ 2.5 2.1;2.8 0.3 ↑ 3.3 3.0;3.7 0.7 ↑
2009 3.9 3.6;4.2 1.0 ↑ 3.3 2.9;3.7 0.8 ↑ 4.4 4.0;4.8 1.1 ↑
2010 4.2 3.9;4.4 0.3 ↑ 3.9 3.5;4.3 0.6 ↑ 4.4 4.0;4.7 0.0 =

2011 4.0 3.9;4.2 -0.2 ↓ 3.5 3.3;3.8 -0.4 ↓ 4.4 4.2;4.7 0.0 =

High blood pressure

2005 8.9 8.6;9.3 1.3 ↑ 7.4 7.0;7.9 1.1 ↑ 10.2 9.7;10.7 1.6 ↑
2006 9.1 8.9;9.3 0.2 ↑ 7.5 7.2;7.8 0.1 ↑ 10.5 10.1;10.8 0.3 ↑
2007 8.1 7.9;8.3 -1.0 ↓ 6.6 6.4;6.9 -0.9 ↓ 9.3 9.1;9.6 -1.2 ↓
2008 9.8 9.4;10.2 1.7 ↑ 7.4 6.8;8.0 0.8 ↑ 11.8 11.2;12.4 2.5 ↑
2009 12.1 11.6;12.6 2.3 ↑ 9.6 9.0;10.2 2.2 ↑ 14.4 13.6;15.1 2.5 ↑
2010 14.2 13.7;14.6 2.1 ↑ 11.4 10.8;12.0 1.8 ↑ 16.5 15.8;17.1 2.2 ↑
2011 12.8 12.6;13.1 -1.4 ↓ 10.8 10.4;11.1 -0.6 ↓ 14.5 14.1;14.9 -2.0 ↓

Diabetes mellitus + high blood pressure

2005 1.7 1.6;1.9 0.5 ↑ 1.4 1.2;1.6 0.4 ↑ 2.0 1.8;2.2 0.5 ↑
2006 1.7 1.6;1.9 0.0 = 1.3 1.2;1.5 -0.1 ↓ 2.1 1.9;2.3 0.1 ↑
2007 1.6 1.5;1.7 -0.1 ↓ 1.3 1.2;1.4 0.0 ↑ 1.9 1.7;2.0 -0.2 ↓
2008 1.9 1.7;2.1 0.3 ↑ 1.3 1.0;1.5 0.0 = 2.4 2.1;2.7 0.5 ↑
2009 2.7 2.4;2.9 0.8 ↑ 2.1 1.8;2.4 0.8 ↑ 3.2 2.9;3.6 0.8 ↑
2010 2.0 2.7;3.2 0.2 ↑ 2.3 2.0;2.6 0.2 ↑ 3.5 3.1;3.8 0.3 ↑
2011 2.8 2.6;2.9 -0.1 ↓ 2.2 2.0;2.4 -0.1 ↓ 3.2 3.0;3.4 -0.3 ↓

a) CI: confidence interval
b) All variations were significant when p<0.00; Prais-Winsten regression method was used.
Notes:
↓ indicates decreasing trend  
↑ indicates increasing trend  
= indicates stationary trend
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almost two times the same prevalences presented 
among men (p-value of interaction <0.001 in both 
cases). When comparing the relation in prevalence 
between the extremes of education level (≥12 years as 
reference category), among women, the value was 3.4 
(95%CI: 3.1;3.8) for HBP and 4.1 (95%CI: 3.4;4.9) 
for DM; among men, the corresponding values were 
1.41 (95%CI: 1.27;1.56) and 1.40 (95%CI: 1.17;1.68). 
Regarding age group, results were similar among men 
and women. Only men, however, presented a lower DM 
prevalence among the elderly aged 80 and over (12.3%) 
than among men in the 60-79 age group (14.0%) 
(p-interaction value of 0.3 for DM and 0.04 for HBP).

When analyzing HBP and DM combined (Table 3), 
statistically significant associations were also observed. 
Women were 30% more likely to be diagnosed with HBP 
and DM combined (p<0.001). Cases of both diseases 
combined have shown a direct relation with age group 
as well, whereas for education level, the association 
was inverse. The adjusted chances of both diseases 
combined were 60% and 40% higher among residents 
in the South and East of the municipality, respectively, 
when compared to residents in the Center.

Discussion

In Florianópolis, an increase in the prevalences of 
HBP and DM was observed during the period from 2004 

to 2011. The results are similar to those identified by the 
2012 Surveillance System of Risk and Protective Factors 
for Chronic Diseases by Telephone Survey (Vigitel).3 
According to Vigitel, HBP prevalence in Brazil increased 
in a uniform and statistically significant way, only in 
the period from 2006 to 2009 (an average increase 
of 0.7/year). Using data from the National Household 
Sample Survey, performed by the Brazilian Institute of 
Geography and Statistics (IBGE), Muniz et al. verified 
an increase in the self-reported prevalence of HBP, 
in Brazil and in the South region of the country, from 
12.5% in 1988 to 13.9% in 2008.10

In this study, the sharp increase in the prevalences 
from 2007 onward might be related to the expansion and 
improvement of the CadFamWeb system (2006) and to the 
adoption of the internet (2010) for compilation of data 
from the Family Registration, reducing information loss. 
The growth of over 100% in the number of Family Health 
Strategy (FHS) units (from 47 in 2004 to 100 in 2011) in 
Florianópolis may influence the results. The oscillations 
in the number of registered individuals each year may 
be explained by the sociodemographic characteristics 
of each geographic area – similar to obesity, which, in a 
period of 34 years, has increased more than four times 
among men (from 2.8 to 12.4%) and slightly more than 
two times among women (from 8 to 16.9%).11

In the last two years of the time series, a reduction 
in HBP prevalence was observed; this behavior was also 
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Figure 1 – Evolution of prevalences of diabetes mellitus, high blood pressure and diabetes mellitus + high blood 
pressure among adults registered in the Brazilian National Health System (SUS) in the municipality of 
Florianópolis, Santa Catarina State, 2004-2011
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demonstrated by Vigitel (2012), which identified a HBP 
prevalence of 24.4% in 2009, and 22.7% in 2011.3 According 
to WHO, from 1980 to 2008, some high-income countries 
presented a reduction in the blood pressure average, a fact 
attributed to Public Health interventions.1 Despite these 
findings, continuity in the studies related to prevalences is 
recommended, since they are necessary  to confirm such 
reduction and the efficacy of the actions to tackle HBP.

With regard to DM, according to data from the 
National Household Sample Survey, an increase in the 
prevalence of the disease, from 2.9% to 4.3%, in the 
period between 1998 and 2008, has been observed.12 
Data from Vigitel show that the increase in DM prevalence 
in Brazil, between 2006 and 2011, was significant only 
for men (+0.2/year; p<0.05),3 a result which differs 
from the one presented by this study.

In some periods of the time series, the positive 
variations of prevalences were more marked among 
women, which is possibly justified by the fact that they 
use health services more regularly.13

In this study, prevalences of 13.5% for HBP and 
4.2% for DM were identified in the year 2011, results 
similar to those found by Nunes Filho et al. in 2006, in 
the municipality of Luzerna, located in Santa Catarina 
State as well (14.7% for HBP and 2.3% for DM).14 
Capilheira et al. (2008) found prevalences of 23.8% 
for HBP and 6.3% for DM in Pelotas, Rio Grande do 
Sul State, in the year 2003.15 In the municipality of São 
Paulo, Mion Jr et al. found HBP prevalence of 23%.16 
For self-reported DM, a study conducted in Campinas 
region and in Botucatu, both in São Paulo State, indicated 
DM prevalence of 15.8%.17 During the same period, 

Hypertension and diabetes in adults registered in the Brazilian National Health System in Florianópolis-SC 

Table 2 – Population distribution and prevalence of high blood pressure and diabetes mellitus among adults registered 
in the Brazilian National Health System (SUS) (n=52,556) according to sex, age group, education level and 
sanitary district of residence in the municipality of Florianópolis, Santa Catarina State, 2011

Variables
Sample High Blood Pressure Diabetes mellitus

High Blood Pressure
+ 

Diabetes mellitus

% % 95%CI % 95%CI % 95%CI

Sex

Male 45.1 11.1 10.7;11.6 3.7 3.4;3.9 2.3 2.1;2.5

Female 54.9 15.3 14.9;15.8 4.7 4.4;4.9 3.4 3.2;3.6

Age group (in years)

20-39 48.7 1.6 1.5;1.8 0.4 0.3;0.5 0.1 0.1;0.2

40-59 33.3 13.8 13.3;14.3 3.9 3.8;3.9 2.2 1.9;2.4

60-79 14.9 42.4 41.3;43.5 14.8 14.1;15.7 11.3 10.6;12.1

≥80 3.0 56.5 54.0;58.9 16.2 14.4;18.1 13.8 12.1;15.6

Education level (in years of schooling)

0-4 26.0 20.9 20.2;21.6 7.1 6.7;7.6 5.2 4.8;5.6

5-8 11.8 19.9 18.9;20.9 6.4 5.8;7.0 4.8 4.2;5.4

9-11 39.0 10.3 9.8;10.7 2.8 2.6;3.1 1.8 1.6;1.9

≥12 23.2 8.9 8.4;9.5 2.8 2.5;3.1 1.6 1.4;1.9

Sanitary districts

Center 10.6 9.4 8.6;10.2 3.4 2.9;3.9 2.3 1.9;2.8

Mainland 35.1 15.1 14.6;15.7 4.6 4.3;4.9 3.3 3.1;3.6

East            11.2 12.5 11.7;13.4 3.9 3.4;4.4 2.7 2.2;3.1

North            27.8 12.6 12.0;13.1 3.7 3.4;3.9 2.4 2.1;2.6

South 15.3 14.7 13.9;15.5 5.1 4.6;5.6 3.4 3.1;3.9

Total 100.0 13.5 13.2;13.8 4.2 4.0;4.4 2.9 2.8;3.1

95%CI: 95% confidence interval.
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international studies performed by Díaz-Apodoca et al., 
identified DM prevalences of 16.4% in Mexico and 17.2% 
in the USA, using data obtained by direct measurement 
or self-reported information.18 In this present study, it 
was verified that 2.9% of the population registered in 
SUS in Florianópolis, in the year 2011, presented both 
HBP and DM. This prevalence is slightly inferior to the 
prevalences of individuals with HBP and DM in Brazil 

(3.3%) and in the South region of the country (3.6%) 
in the year 2008.12

Compared to data from the literature, the prevalences 
found in this study were less elevated, which can be justified 
by the fact that 48.7% of the analyzed population was in 
the age group of 20-39 years old. Although these diseases 
are less prevalent in this age group, the prevalences found 
(1.6% for HBP and 0.4% for DM) were inferior to the 
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Table 3 – Crude and adjusted analysis for the association between high blood pressure, diabetes mellitus 
and high blood pressure + diabetes mellitus combined, according to the variables sex, age group, 
education level and sanitary district of residence, among adults registered in the Brazilian National 
Health System (SUS) (N=52,556) in the municipality of Florianópolis, Santa Catarina State, 2011 

Variables
High Blood Pressure Diabetes mellitus

High Blood Pressure
+

Diabetes mellitus

Crude OR a  
(95%CIb)

Adjusted OR a

(95%CIb)
Crude OR a  
(95%CIb)

Adjusted OR a

(95%CIb)
Crude OR a  
(95%CIb)

Adjusted OR a

(95%CIb)

Sex

Male 1.00 1.00 1.00 1.00 1.00 1.00

Female 1.4 (1.3;1.4) 1.3 (1.3;1.4) 1.3 (1.2;1.4) 1.0 (0.9;1.1) 1.5 (1.3;1.6) 1.3 (1.1;1.4)

p<0.001 p<0.001 p<0.001 p=0.949 p<0.001 p<0.001

Age group (in years)

20-39 1.00 1.00 1.00 1.00 1.00 1.00

40-59 9.7 (8.8;10.8) 8.5 (7.7;9.5) 10.2 (8.2;12.5) 6.1 (4.9;7.6) 19.7 (13.5;28.8) 17.7 (12.1;25.8)

60-79 44.7(40.1;49.7) 34.8 (31.1;38.9) 43.5 (35.5;53.4) 14.4 (11.6;17.9) 112.5 
(77.7;163.0) 97.1 (66.9;140.9)

≥80 78.8 (68.6;90.6) 61.2 (52.6;71.3) 48.1 (38.0;60.9) 12.3 (9.5;15.9) 140.5 
(94.9;207.8)

110.4 
(74.2;164.0)

p<0.001 c p<0.001 c p<0.001 c p<0.001 d p<0.001 c p<0.001 c

Education level (in years of schooling)

0-4 2.7 (2.5;2.9) 1.8 (1.6;1.9) 2.7 (2.4;3.1) 1.5 (1.3;1.7) 3.4 (2.9;3.9) 2.2 (1.8;2.6)

5-8 2.5 (2.3;2.8) 1.8 (1.6;1.9) 2.4 (2.1;2.8) 1.4 (1.2;1.6) 3.1 (2.5;3.7) 2.1 (1.7;2.5)

9-11 1.2 (1.1;1.3) 1.3 (1.2;1.4) 1.0 (0.9;1.2) 1.0 (0.9;1.2) 1.1 (0.9;1.3) 1.2 (1.0;1.5)

≥12 1.00 1.00 1.00 1.00 1.00 1.00

p<0.001 c p<0.001 d p<0.001 d p<0.001 d p<0.001 c p<0.001 c

Sanitary districts

Center 1.00 1.00 1.00 1.00 1.00 1.00

Mainland 1.7 (1.6;1.9) 1.8 (1.6;1.9) 1.4 (1.2;1.6) 0.9 (0.8;1.2) 1.4 (1.2;1.7) 1.3 (1.0;1.6)

East 1.4 ( 1.2;1.6) 1.9 (1.6;2.2) 1.2 (1.0;1.4) 1.1 (0.9;1.3) 1.1 (0.9;1.5) 1.4 (1.1;1.8)

North 1.4 (1.3;1.5) 1.8 (1.6;1.9) 1.1 (0.9;1.3) 0.9 (0.8;1.1) 1.0 (0.8;1.2) 1.1 (0.9;1.3)

South 1.7 (1.5;1.9) 2.1 (1.8;2.4) 1.5 (1.3;1.8) 1.3 (1.0;1.5) 1.5 (1.2;1.8) 1.6 (1.3;2.1)

p<0.001 d p<0.001 d p<0.001 d p<0.001 d p<0.001 d p<0.001 d

a) OR: odds ratio
b) 95%CI: 95% confidence interval 
c) P-value of chi-square for trend 
d) P-value of chi-square for heterogeinity  
Note: 
In the adjusted analysis, all variables were included together, considering a single level of determination.
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ones revealed by Vigitel 2011.3 The 20-39 age group is 
the one that attends health services less regularly,19 which 
may lead to under-diagnosis.  Disease unawareness also 
occurs among the elderly; in Porto Alegre, capital of Rio 
Grande do Sul State, from 2005 to 2006, 20.4% of the 
analyzed elderly were not aware of the DM diagnosis.20

It is important to notice that the population who lives 
in Florianópolis has a better quality of life and a higher 
percentage of men (53.0%) and women (30.9%) that 
practice physical activity when compared to the other 
Brazilian capitals.3 Considering that it is the third capital 
with best quality regarding SUS service (IDSUS: 6.67),7 
highest income per capita by household and highest 
HDI, such qualification might favor the verified results. 

Prevalences of HBP, DM and HBP+DM were higher 
among women. Some studies performed in Brazil have 

also shown this result.21,22 However, this is not a consensus 
in literature, since studies performed in Luzerna, Santa 
Catarina and Firminópolis, Goiás, showed higher HBP 
prevalences among men.14,22 For DM, Nunes Filho et 
al.14 found higher prevalence among men (4%), and 
Moraes et al. (2010),24 among women (17%). 

The variable ‘sex’ was associated to HBP and also 
to HBP and DM combined; the association between 
DM and sex was the only one that did not remain in 
the adjusted model. Studies conducted with adults in 
São Carlos, São Paulo State, and Firminópolis, Goiás 
State, did not identify an association between DM and 
sex either.16,23

Results also showed that the three outcome prevalences 
presented direct relation with age group. This relation 
is documented in other studies.3,25 In two studies, one 
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Figure 2 –  Prevalences of high blood pressure and diabetes mellitus, according to sex and education level (Figure 1A; 
Figure 1B), and stratification by sex according to age group (Figure 1C; Figure 1D), among adults registered 
in the Brazilian National Health System (SUS) in the municipality of Florianópolis, Santa Catarina State, 2011
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of them performed by Nascente et al.23 and the other 
by Moraes et al.,24 age group was preserved in the final 
model. Here, the highest chances of presenting HBP and 
DM were identified among individuals aged 60 or over. 
The body structural changes, natural from the ageing 
process, cause a diminution in wide caliber arteries, 
contributing to the increase of blood pressure. For DM, 
this relation would be connected to preexisting diseases, 
age-related reduction in the insulin secretion and hormonal 
transformations in women after the menopause.20

DM prevalence in men decreased among the elderly 
aged between 60 and 79 and those with 80 or over. In 
Brazil, in 2010, the expectation men by the age of 60 
was to have 19.5 more years of life.7 Thus, the lower 
DM prevalence in older men might be a consequence 
of the survival bias;26 and of the unawareness of the 
disease, reflected on the underreporting of diagnosis.13

Regarding education level, an inverse association 
with the prevalences of HBP and DM+HBP was 
observed. Low education level is an indicator capable 
of influencing the health self-care and treatment 
compliance.27 The results presented here also showed 
that the iniquities in health related to education level 
are more prominent among women. HBP and DM 
prevalences among women were 3 to 4 times higher 
in the less educated when compared to the more 
educated. Among men, this relation was of about 
1.5 times for both diseases. Studies emphasize that 
the magnitudes effects related to obesity and chronic 
diseases are more noticeable in women, who are 
the most precociously affected in the nutritional and 
epidemiological transition process.21,28

In this study, a significant association between education 
level and the three outcome variables investigated was 
identified. Moraes et al.24 verified the linear relation 
between education level and DM, although the variable 
was not maintained in the final model. However, a study 
performed in Salvador, capital of Bahia State, in the year 
2006, did not find significant association between HBP 
and education level.21

HBP chances were high in all sanitary districts of 
Florianópolis when compared to the same chances 
downtown. Odds were even more significant among 
residents of the South sanitary district. For DM, only 
residents of the South region of the municipality presented 
the highest chances, which might be a consequence of 
better implementation and maintenance of identification 
programs in this region. The highest HBP and DM 

prevalences in the South and Mainland sanitary districts 
may be related to the greater presence of CHA in these 
locations: whilst there are 87 CHA in the North district, 
responsible for 92,031 inhabitants, the South district 
has 124 CHA for a population of 86,730 inhabitants, 
and the Mainland has 188 CHA for 85,017 inhabitants.8 
The number of CHA per district is determined by the 
number of Family Health Strategy units; in the Areas of 
Social Interest, there are more CHA. 

A limitation of this study is the possibility of mistakes in 
the collection and/or typing of data in electronic media, 
which results from the discrepancies among CHA in the 
information collection. The self-reported information 
for HBP and DM diagnosis can be a limitation as well, 
since it implies the underreporting of patients who are 
not aware of such diagnoses. Nevertheless, studies of 
validation of self-reported information show sensitivity 
and specificity values between 87 and 92%, when 
compared to values referred by clinical diagnosis, which 
reduces the biases probability in the results presented.29  
In addition, self-reported information about HBP and 
DM are used in Vigitel, an important population-based 
survey for monitoring risk and protective factors for 
chronic diseases in Brazil.3 The highest DM prevalence 
among women, verified in this study, differs from the 
results of studies found in literature, which may also 
be a limitation, due to the highest attendance of health 
services by women.

Despite some restrictions, the use of secondary data 
has been growing, and one of its advantages is the low 
cost involved in population-based studies. Analyses of 
information collected by community health agents in 
Family Registration are important, because they can 
provide guidance for actions aiming at preventing 
complications caused by HBP and DM in population 
areas of greater risk. Although Family Registration 
in SUS does not differentiate between DM types, we 
believe that this would hardly affect the results of a 
study as this.5

In the time series, the prevalences of high blood 
pressure and diabetes mellitus doubled in the period 
between 2004 and 2011. In spite of this reality, the 
values found are below the prevalences described in 
the Brazilian scientific literature. The increase of these 
conditions’ prevalences and the verified associations 
are important, considering their potential contribution 
for planning actions aimed at preventing diseases and 
promoting health in Primary Care.

Catiuscie Cabreira da Silva Tortorella et al.
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