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Abstract This study investigated the prevalence and incidence of diabetes self-referred in the
elderly. Longitudinal population-based study
(EpiFloripa Ageing Study), with 1.702 elderly
in 2009/10 and 1.197 in 2013/14 of Florianópolis, SC. Self-reported and anthropometric data
were collected at home. The prevalence of diabetes self-referred in 2009/10 was 22.1% (95%CI
20.1-24.1). The characteristics were: no formal
schooling (2.30; CI95% 1.32-4.00); 5 to 8 years
of schooling (OR = 1.70, CI95% 1.07-2.69); increased waist circumference (OR = 3.31, CI95%
2.05-5.34) and hypertension (OR = 2.38, CI95%:
1.68-3.36). The incidence of diabetes self-reported after four years of follow-up was 8.3% (95%
CI, 6.7-10.3). After adjustment: increased waist circumference (OR= 2.23, CI95% 1.09-4.57)
at baseline was associated with the incidence of
diabetes. The prevalence and incidence of diabetes
were high among the elderly. Interventions must
be performed especially with elderly with low and
without formal schooling, with increased waist
circumference and hypertension, thus they were
the subgroups with higher odds ratio of reporting
and developing diabetes.
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Resumo Este estudo investigou a prevalência e
a incidência de diabetes autorreferido em idosos.
Estudo longitudinal de base populacional (Estudo
EpiFloripa Idoso), com 1.702 idosos em 2009/10
e 1197 em 2013/14, de Florianópolis, SC. Os dados autorrelatados e antropométricos foram coletados no domicílio. A prevalência de diabetes em
2009/10 foi de 22,1% (IC 95%: 20,1-24,1). As
características associadas com a prevalência de
diabetes foram: não possuir escolaridade formal
(OR = 2,30; IC95% 1,32-4,00); ter 5 a 8 anos
de estudo (OR = 1,70, IC95% 1,07-2,69); circunferência da cintura aumentada (OR = 3,31,
IC95% 2,05-5,34) e hipertensão (OR = 2,38,
IC95%: 1,68-3,36). A incidência de diabetes autorreferida após quatro anos de acompanhamento
foi de 8,3% (IC95% 6,7-10,3), e apresentar circunferência da cintura aumentada (OR = 2,23,
IC95% 1,09-4,57) na linha de base foi associado à
incidência de diabetes. A prevalência e incidência
de diabetes foram elevadas entre os idosos. Intervenções devem ser realizadas especialmente com
idosos de baixa ou sem escolaridade formal, com
maior circunferência da cintura e hipertensão,
pois foram os subgrupos com maiores chances de
relatar e desenvolver diabetes.
Palavras-chave Idoso, Diabetes, Prevalência, Incidência, Fatores de risco
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Introduction
Diabetes is considered a public health problem and treated as a priority by the World Health
Organization1. At the global level, it is estimated that 382 million people were affected by the
disease in the year 2013, and with projections for
592 million new cases by the year 20352, especially in the most advanced age groups3. Evidences
show a 25% increasing in the prevalence of diabetes among adults from 2006 to 20144. Especially among the elderly, the prevalence of 24.4% was
only reached in 2014, signaling great concern for
the national health scenario4.
The high number of diabetes cases in the
population and the time of exposure to hyperglycemia requires attention of health care professionals and managers. The disease favors the
onset of acute and chronic problems5, increased
rates of hospitalizations6, premature disability and mortality7. In addition to economic and
social damages8,9. In contrast, public policies
can help to preserve the health of the elderly by
means of preventive measures such as health education5.
Thus multiple risk factors and characteristics may be associated with diabetes, such as
population growth and aging, increased urbanization5, family history10, aged 60 to 7511, female
gender12, hypertension13,14, inadequate food
consumption15, obesity16, low schooling17,18, low
socioeconomic status11 and low levels of physical activity19. Most of the studies cited above are
presented cross-sectional, and do not allow us to
understand over time the factors that contributed to the development of the disease. In Brazil, a
longitudinal study was conducted in the southeastern region of the country, and showed that
abdominal fat was considered a risk factor for the
incidence of diabetes in the six-year period20.
Thus, the objective of this study was to identify the factors associated to the prevalence and
incidence of diabetes self-reported in the elderly
of a capital in the South of Brazil.

Methods
This population-based cohort study analyzed
data from the EpiFloripa Ageing Study that aims
to know the life and health conditions of the elderly population living in Florianópolis (≥ 60
years). The first wave occurred in 2009/10 and
the second in 2013/14. The study was conducted
in Florianópolis, capital of the state of Santa Ca-

tarina and has a high Human Development Index of (0.847), being higher than Brazil average
(0.755)21.
The population was constituted by elderly (≥
60 years) of both genders, living in Florianópolis.
The selection process for the sample was in two
stages of clusters. In the first stage, 80 of the 420
urban census tracts were systematically selected
according to the average monthly income of the
head of the household (eight sectors in each income decile). In the second stage, the units were
the households. The sectors with less than 150
households were grouped and those with more
than 500 households (respecting the corresponding decile of income) were divided, originating
83 census tracts.
The parameters adopted for performing
the first wave sample were: total population of
44.460 older adults, unknowing outcome (50%),
sampling error equal to four percentage points,
design effect equal to two, and 95% confidence
interval (95% CI). The rate of 20% for losses and
15% for association study control were added,
which resulted in a minimum desirable sample
of 1,599 individuals.
Exclusion criteria was the institutionalized
elderly (long-term care institution, prisons and
hospitals). As losses were considered those that
were not located after four attempts in different
shifts and weekends. Of the eligible elderly residents (n = 1,911), 1,705 were interviewed, and
the response rate was 89.2 %.
To carry out the following-up (2013/2014),
attempts were made to contact and interview all
the participants who changed their city, within
the metropolitan region of Florianópolis. Those
who could not be interviewed were considered as
losses, and those who did not want to participate
in the second wave and who were unable to respond for reasons of being traveling were considered as refusals.
A total of 220 participants were excluded, 217
due to deaths, 2 due to having duplicate data and
one being incompatible with the study in the year
2009/10. A total 1,485 elderly were eligible for
follow-up. However 129 elderly people refused
to participate in the second wave and 159 were
considered losses; from these, 111 for non-located, which resulted 1,197 interviews, achieving a
response rate of 70.3%.
The EpiFloripa Ageing Study in the baseline
was approved by the Research Ethics Committee
of the Federal University of Santa Catarina, and
the second wave under CAAE. All study participants signed the Informed Consent Term.

4193

The outcome of the present study was self-reported diabetes, based on the question: “Has any
doctor or health professional ever told you that
you have/had diabetes?” As alternatives answers:
yes or no. This question was included both at
baseline and following-up.
Independent variables
The independent variables were: gender (female and male), aged (60 – 69, 70 – 79, 80 years
or more), marital status (married/with partner,
single, divorced/separated, widowed); schooling
(no formal schooling, 1-4, 5-8, 9 -11, ≥12 years),
physical activity of leisure time22 (active and insufficiently active), exchange messages over the
internet (yes, no), waist circumference (normal,
increased [increased + greatly increased])23, and
self-referred morbidities such as hypertension,
stroke, chronic kidney failure, depression, cardiovascular disease. Answers may be positive or
negative.
Statistical analysis
In both analyzes descriptive statistics (absolute frequency and proportion) were used according to the nature of the exposures. The prevalence in 2009/10 and the incidence self-reported
of the outcome between 2009/10 and 2013/14
were calculated. The incidence was obtained by
dividing the number of new cases identified in
the following-up period (average of four years)
by the number of participants without the disease in the baseline. For the crude and adjusted
analyzes, the logistic regression was applied to estimative the odds ratio and their respective 95%
confidence intervals.
The first variables tested in the adjusted analysis were sociodemographic variables (gender,
age group, marital status and schooling), followed by behavioral (physical activity and exchange of messages over the internet) and health
variables (waist circumference, hypertension,
stroke, chronic kidney failure, depression, cardiovascular disease). Were included in the adjusted analysis all the variables of the crude analysis
independent of the p-value.
Data analysis was performed using Stata
13.0 (Stata Corporation, College Station, USA),
considering the effect of the sampling design by
clusters and incorporating the sampling weights.
The level of statistical significance adopted in all
analyzes was p-value p ≤ 0.05.

Results
A total of 1.702 elderly performed at baseline
(Table 1) and 1.197 at following up (Table 2).
There was a higher proportion of women, elderly
with aged 60 to 69 years, married subjects, those
with low educational level, those insufficiently
active at leisure, who did not exchange messages
by internet, those with increased waist circumference and those with hypertension.
The prevalence of diabetes self-reported
(22.1%; CI95%; 20.1-24.1) was higher among
elderly without formal schooling, those who did
not exchange messages over the internet, those
with increased waist circumference, and in those
who reported hypertension, cardiovascular disease, stroke, chronic kidney failure and depression (Table 1). After adjustments the characteristics associated with the prevalence of diabetes
were: no formal schooling (OR = 2.30, 95% CI
1.32-4.00), 5 to 8 years of schooling (OR = 1.70;
95% CI 1.07-2.69), increased abdominal circumference (OR = 3.31; 95% CI 2.05-5.34), and hypertension (OR = 2.38; 95% CI 1.68-3.36) (Table
1).
After an average of four years of follow-up,
the incidence was of the 8.3% (95% CI: 6.7-10.3),
and increased odds of developing diabetes were
identified in crude analysis for the elderly with
increased waist circumference and depression (at
the baseline) (2009/10) (Table 2). After adjusting for the final model, those who had increased
waist circumference at baseline (OR = 2.23; 95%
CI: 1.09-4.57), increased their odds of developing
diabetes after four years (Table 2).

Discussion
The results of the present study showed a high
prevalence of diabetes self-reported 22.1%
(CI95% 20.1-24.1), and this was associated with
subjects no formal schooling or low schooling,
increased values of waist circumference and and
diagnosis of hypertension. It also indicated an
incidence of 8.3% (95% CI 6.7-10.3), after four
years of following-up, associated to subgroups
those who had increased waist circumference at
baseline.
The prevalence of diabetes self-reported
found resembled national studies24,25 and international26,27 and was higher than the prevalence
found in the municipality of Florianopolis in the
year 2002, which was 13.5% among the elderly28.
The increased prevalence of diabetes over the
years throughout the world may be associated to
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Table 1. Characteristics of baseline participants and association of diabetes prevalence self-reported in the
elderly. Florianopolis, Brazil, 2009/10.
Variables

n* (%)

Gender
Male
614 (36.1)
Female
1,088 (63.9)
Age Group (years)
60-69
841 (49.6)
70-79
615 (36.2)
≥ 80
239 (14.1)
Marital status
Married
990 (58.1)
Single
99 (5.9)
Divorced/separated
132 (7.8)
Widow
481 (28.2)
Schooling (years)
≥12
295 (24.6)
9 -11
180 (15.1)
5-8
199 (16.6)
1-4
430 (35.9)
No formal schooling
93 (7.8)
Physical activity of leisure
Time
Active
494 (29.1)
Insufficiently active
1,208 (70.9)
Exchange messages over
the internet
Yes
344 (20.2)
No
1,358 (79.8)
Waist circumference
Normal
387 (20.2)
Increased
1,241 (79.8)
Hypertension
No
697 (40.9)
Yes
1,005 (59.1)
Stroke
No
1,550 (91.2)
Yes
151 (8.8)
Cardiovascular Disease
No
1,224 (71.9)
Yes
478 (28.1)
Chronic kidney failure
No
1,624 (95.4)
Yes
77 (4.6)
Depression
No
1,274 (74.8)
Yes
427 (25.2)

Prevalence of
Diabetes
(95 CI%)

OR Crude (95
CI%)

20.6 (17.0-24.8)
27.6 (24.5-30.8)

1.00
1.19 (0.93-1.51)

18.7 (16.2-21.4)
26.8 (23.5-30.5)
20.5 (15.8-26.1)

1.00
1.60 (1.24-2.05)
1.12 (0.79-1.61)

22.3 (19.8-25.0)
15.1 (09.3-23.7)
21.2 (15.0-29.0)
23.1 (19.5-27.1)

1.00
0.62 (0.35-1.10)
0.94 (0.60-1.50)
1.05 (0.81-1.36)

16.3 (12.5-20.9)
19.4 (14.3-25.9)
25.1 (19.6-31.6)
22.8 (19.1-27.0)
31.2 (22.6-41.3)

1.00
1.24 (0.77-2.01)
1.73 (1.11-2.70)
1.52 (1.04-2.23)
2.33 (1.37-3.99)

p value

OR Adjusted
(95 CI%)

0.170

0.151
1.00
1.30 (0.94-1.82)

0.051

0.065
1.00
1.56 (1.15-2.12)
1.18 (0.71-1.95)

0.790

0.590
1.00
0.51(0.25-1.04)
1.10(0.63-1.91)
0.87(0.61-1.25)

0.002

0.005
1.00
1.22 (0.75-2.01)
1.70 (1.07-2.69)
1.43 (0.95-2.13)
2.30 (1.32-4.00)

0.075
19.2 (16.0-23.0)
23.2 (20.9-25.6)

1.00
1.27 (0.97-1.65)

0.245
1.00
1.20 (0.87-1.66)

0.003
16.0 (12.4-20.3)
23.6 (21.4-25.9)

1.00
1.62 (1.18-2.22)

11.1 (08.3-14.7)
25.7 (23.3-28.2)

1.00
2.76 (1.97-3.90)

11.9 (09.7-14.5)
29.1 (26.3-31.9)

1.00
3.02 (2.32-3.96)

21.0 (19.1-23.1)
31.8 (24.8-39.7)

1.00
1.75 (1.22-2.52)

19.4 (17.2-21.7)
28.9 (25.0-33.1)

1.00
1.70 (1.33-2.16)

21.2 (19.2-23.2)
39.0 (28.7-50.3)

1.00
2.36 (1.48-3.83)

0.318
1.00
1.25 (0.80-1.93)

< 0.001

< 0.001
1.00
3.31 (2.05-5.34)

< 0.001

< 0.001
1.00
2.38 (1.68-3.36)

0.003

0.356
1.00
1.28 (0.75-2.18)

< 0.001

0.061
1.00
1.34 (0.97-1.84)

< 0.001

0.997
1.00
0.99 (0.45-2.22)

< 0.001
19.7 (17.6-22.0)
29.0 (24.9-33.5)

1.00
1.67 (1.30-2.14)

p value

0.186
1.00
1.25 (0.89-1.74)

*Total sample; 95% IC: Confidence Interval 95%; OR: odds ratio; Boldface indicates statistical significance (p < 0.05).

the increased life expectancy, and lifestyle characterized mainly by time spent sitting, and intake of
foods rich in sugars and fats29-31.

In Brazil, the Ministry of Health has promoted strategies for the care and monitoring of
diabetes for the population through assistance
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Variables
Gender
Male
Female
Age Group (years)
60-69
70-79
≥ 80
Marital status
Married
Single
Divorced/separated
Widow
Schooling (years)
≥ 12
9 - 11
5-8
1-4
No formal schooling
Physical activity of leisure
time
Active
Insufficiently active
Exchange messages
over the internet
Yes
No
Waist circumference
Normal
Increased
Hypertension
No
Yes
Stroke
No
Yes
Cardiovascular disease
No
Yes
Chronic kidney failure
No
Yes
Depression
No
Yes

n* (%)

Incidence of
diabetes
(CI 95%)

OR Crude
(CI 95%)

p
value

OR adjusted
(CI 95%)

0.075
319 (37.2)
540 (62.8)

6.1 (4.1-9.3)
1.00
9.6 (7.5-12.2) 1.61 (0.96-2.70)

0.204
1.00
1.44 (0.82-2.52)

0.167
472 (55.9)
297 (34.8)
88 (9.3)

9.3 (7.0-12.1)
1.00
7.5 (5.1-10.9) 0.80 (0.48-1.33)
5.4 (2.3-12.3) 0.56 (0.21-1.44)

0.054
1.00
0.71 (0.42-1.23)
0.45 (1.70-1.23)

0.186
523 (60.9) 7.1 (5.3-9.6)
1.00
56 (6.5)
9.7 (4.4-20.1) 1.40 (0.57-3.50)
59 (6.8) 14.5(8.0-25.0) 2.22 (1.06-4.66)
221 (25.8) 9.0(6.0-13.4) 1.30 (0.76-2.24)

0.362
1.00
1.22 (0.49-3.08)
1.86 (0.85-4.08)
1.22 (0.67-2.25)

0.081
232 (27.1) 6.0 (3.7-9.9)
1.00
134 (15.6) 7.6 (4.3-13.2) 1.27 (0.57-2.85)
135 (15.8) 9.4 (6.4 -12.7) 1.61 (0.75-3.43)
302 (34.9) 9.0 (6.4-12.7) 1.54 (0.81-2.92)
56 (6.6) 12.5(6.4-2.32) 2.12 (0.89-5.47)

0.077
1.00
1.27 (0.56-2.87)
1.66 (0.77-3.57)
1.54 (0.79-2.98)
2.58 (1.01-6.54)

0.153
277 (32.2)
582 (67.8)

6.4 (4.1-9.9)
1.00
9.2 (7.2-11.7) 1.48 (0.87-2.58)

0.192
1.00
1.45 (0.83-2.52)

0.294
211 (24.5)
648 (75.5)

6.7 (4.1-10.8)
1.00
8.9 (7.0-11.2) 1.37 (0.76-2.45)

235 (28.2)
599 (71.8)

4.1 (2.2-7.5)
1.00
9.8 (7.8-12.3) 2.55 (1.29-5.05)

410(47.8)
449 (52.2)

6.6 (4.6-9.4)
9.9(7.5-12.8)

0.900
1.00
1.04(0.51-2.13)
0.028

0.007
1.00
2.23 (1.09-4.57)
0.076
1.00
1.54 (0.96-2.49)

0.493
1.00
1.20 (0.71-2.05)

0.166
806 (92.0) 8.0 (6.4-10.0)
1.00
53(86.9) 13.1(6.7-24.2) 1.74 (0.80-3.80)

0.149
1.00
1.82 (0.78-4.21)

0.059
646 (75.2) 7.3 (5.6-9.5)
1.00
213 (24.8) 11.3(7.8-15.9) 1.60 (0.98-2.63)

0.090
1.00
1.58 (0.92-2.70)

0.285
834 (97.1) 8.1 (6.6-10.1)
1.00
25 (2.9) 14.0(5.2-31.9) 1.81 (0.61-5.32)

0.647
1.00
1.31(0.40-4.23)

0.021
663 (77.2) 7.2 (5.5-9.3)
1.00
196 (22.8) 12.1(8.4-17.1) 1.79 (1.10-2.93)

p
value

0.219
1.00
1.40 (0.81-2.41)

* Sample without diabetes at baseline 95% IC: Confidence Interval 95%; OR: odds ratio; Boldface indicates statistical significance
(p < 0.05) *.

path, identification of people with diabetes and/
or risk factors, as well as the definition of goals
and indicators from this perspective of Health

Primary Care32. This fact may contribute to the
faster diagnosis and consequently, increasing the
percentage of the disease over time.
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Table 2. Association of the incidence of diabetes in the elderly. Florianópolis, Brazil, 2009/10 and 2013/14.
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In this study, the incidence and factors associated to diabetes were similar to those of the Canadian Study of Health and Aging cohort (8.6%)
during the 4.5-year following-up period33 and
Health, Wellness and Aging Study (SABE) study
(7.7%)20. The implication of the results found
was that over the years, the elderly presented a
greater predisposition to health problems, which
may be followed by a lower condition for coping,
and repercussions on their self-care6-9.
Important association of diabetes with low
educational level was found in present study. In
China, elderly and adults with lower educational
levels had a higher prevalence of diabetes18, consistent to the results found in the southeastern
region of Brazil which the elderly with the highest level of schooling had a lower prevalence of
diabetes17.
Although not found in this study, incidence
data from the United Kingdom11 and from China34 showed that low educational level was associated to the risk of diabetes, especially among
the elderly aged 65-7411. It seems that higher
schooling can be considered a protection factor,
therefore it provides the expansion of self-care
resources in relation to their health and the disease itself35.
The elderly have a higher risk for the development of the disease, mainly type 236 .This fact is
due to the combined effects of increased insulin
resistance and the function of pancreatic islets
impaired with aging37.
Increased waist circumference was associated
to diabetes in this study in both prevalence and
incidence. The fat located in the central region
has been identified as an important risk factor
for several chronic diseases, including diabetes,
cardiovascular diseases, dyslipidemias, metabolic
syndrome and some types of cancer38.
In the longitudinal study by Almeida20, more
than 50% of the elderly had high waist circumference measurements, and the highest proportion
was associated with those who reported diabetes.
Conversely to this result, Chhtri and Chapman39
found that reducing waist circumference, and
body weight, and routinely including physical
activity helped to prevent the disease.
The prevalence of hypertension affects approximately twice as many people with diabetes
as those who do not have the disease13. According
to Francisco et al.14, hypertension is associated
with a greater degree of insulin resistance, and
antihypertensive drugs may aggravate this condition, and make people more likely to develop
diabetes.

American Diabetes Association warns that
people affected with diabetes are at increased risk
for hypertension, a result also found in the present study. Therefore, they should adopt an active
and healthy lifestyle, with reduction in sodium
consumption and the inclusion of physical activity practice40.
Seeking to reduce or even eliminate barriers
to self-care with chronic non-communicable diseases, the International Diabetes Federation recommends that health education strategies must
be considered as an integral part of diabetes care,
with interactively involvement of the person with
the Educator41.
The Brazilian public health policies have been
fostered through health promotion actions with
emphasis on the autonomy and empowerment of
the population. These actions have been implemented in the Unified Health System by means
of conversation wheels, individual and/or collective consultations42, which also reach those
already affected by diabetes5.
The self-reported measure may be a limitation to allow it to identify known cases, the
participant’s information consent and it remembrance of disease43. In addition, different studies
show moderate sensitivity and high specificity of
the self-reported diabetes measure when compared to clinical exams6,14,44-46, indicating a real
underestimation of the cases in the population
of the present study.
This study outstands the usage of a representative sample of the municipality in the baseline
and in the following-up, allowing the extrapolation of the results to the general population. Besides a high response rate in the baseline and in
the second wave, contributed to the internal validity, decreasing the chance of systematic errors
occurrences, with reproducibility varying from
0.5 to 0.9 (kappa values) independently in both
study waves.

Conclusions
The results showed that the elderly without formal schooling or with low educational levels,
those with increased waist circumference, and
those with hypertension, were more likely to
report diabetes in 2009/10. After four years of
following-up, those who had increased waist circumference on the baseline increased their odds
ratio of developing diabetes.
Considering the scenario found, it is suggested that behavior change programs, educational
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and social campaigns be encouraged/reinforced
by the health institutions in Florianopolis, mainly because the disease is underdiagnosed and
reach specific subgroups within the elderly population of the municipality.
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