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Abstract
Introduction: Epidemiological data allow to know the needs
of the communities and can provide subsidies for planning
and actions in the health services, hence, it is necessary to
investigate illness and chronic non-communicable diseases in
the population of interest.
Objective: The objectives of this study are to describe and
verify the association between the most prevalent selfreported morbidities in adults regarding the characteristics:
socioeconomic, demographic and lifestyle.
Methods: This is a population-based survey conducted with
adults (≥18 years of age), living in Rio Branco, Acre State,
Brazil, during the period 2007/2008. The sample consisted of
1516 individuals, from a probabilistic sampling in two stages of
a draw.
Results: The most prevalent self-reported morbidity was
spine/back disease with a percentage of 30.8%, followed
by hypertension (28.3%), malaria (28.3%) and depression
(18.7%). Regarding socioeconomic and demographic aspects,
the most prevalent characteristics were: female gender and
low level of formal education, with statistical significance. As
for life habits, the most common characteristics with statistical
significance were: smoking and physical inactivity.
Conclusion: In view of the scarcity of studies of this nature
in the North region of Brazil, and especially in the State of
Acre, the results regarding the most prevalent self-reported
morbidities in the adult population of Rio Branco are of
fundamental importance, to alert researchers and health
professionals. This contributes to a better adaptation and/or
implementation of public strategies for promotion, protection
and health assistance.
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Authors summary
Why was this study done?
The motivation for carrying out the study was due to the scarcity of scientific publications to identify the most prevalent self-reported
morbidities in the adult population in the Acre State, Western Brazilian Amazon, and especially in the State of Acre. Its results are of
fundamental importance for researchers, managers and health professionals to know the needs of the communities and contribute to
a better adaptation or implementation of public health strategies of promotion, protection and care.
What did the researchers do and find?
They conducted a population survey with adults living in Rio Branco, Acre, Brazil. The sample consisted of 1,516 individuals, through
a probabilistic sampling in two stages of the draw. They found that the most prevalent self-reported morbidity was spine/back disease
with a percentage of 30.8%, followed by hypertension (28.3%), malaria (28.3%) and depression (18.7%).The most relevant health
determinants for the prevalence of these morbidities were the next socioeconomic and demographic aspects: female gender, older age
and less education. As for life habits, the characteristics with statistical significance were: smoking and physical inactivity.
What do these findings mean?
The identification of the factors associated with the self- reported diseases in the investigated population, it highlights the possibility
of implementing measures to control and prevent health risks, which take into account the social determinants of the health in the
region, as well as the promotion of healthy lifestyle.

INTRODUCTION
It is observed that Brazil follows the global trend of
demographic, epidemiological and nutritional transition,
which has led to new demands on health services. All
countries must be prepared to face the consequences
of demographic change. This situation requires health
promotion, disease prevention and community intervention,
as well as the adoption of health management strategies
and requires a strong information system to enable the
management of its services1,2.
For a long period of time, in the absence of
morbidity information systems and due to the predominant
epidemiological profile of communicable diseases, the
assessment of the health status of the populations was
based on mortality data. The ability to measure health with
the mortality indicator has always been precarious, but
especially with the reduction of mortality rates, increased
survival and increased prevalence of chronic diseases, this
limitation started to require statistics on morbidity and its
effects on health3-5.
It is important to consider that Brazil is undergoing
an expressive demographic transition caused mainly
by the fall in fertility that started in the mid 1960s and
widespread in all Brazilian regions and social strata. The
Brazilian average dropped from 6.3 children per woman
in 1960 to 2.0 in 2005. The increase in longevity and the
reduction in infant mortality also contribute to this change
in the demographic pattern, in addition to determinants
such as intense urbanization and changing the economic
role of women. Therefore, there is an intense growth of
diseases with age, since the increase in the population’s
survival is concurrent with the increment in the burden of
morbidities3,5.
In this sense, health surveys are important, as
they cover a wide spectrum of health problems, allowing
the results to be correlated with the living conditions of
the populations, and making it possible to know the
distribution of risk factors and people’s perception of their
health condition6.
Information on the prevalence of disease is
commonly collected through population surveys. Although
the method is relatively inexpensive and efficient, as
opposed to physical examinations, the validity of the

information collected is often questioned7. However, in
several countries the investigation of chronic diseases has
shown that the information obtained on their prevalence
is in good agreement when compared to medical records
or clinical examinations, especially in relation to
cardiovascular diseases and diabetes7,8,9,10.
Thus, the objective of this study is to estimate
the prevalence of self-reported morbidities and their
association with
socioeconomic, demographic and
lifestyle characteristics in adults living in Rio Branco,
West Amazonia, Brazil.
METHODS
This is a cross-sectional population-based study,
consisting of individuals aged 18 or over, living in the
municipality of Rio Branco, in the State of Acre between
2007 and 2008. This study is part of the Health and Nutrition
research in Children and Adults in the municipality of Rio
Branco, Acre (Saúde e Nutrição em Crianças e Adultos
no Município de Rio Branco, Acre), carried out by the
Federal University of Acre in partnership with the Health
Surveillance Secretariat of the Ministry of Health, the
State Health Secretariat of Acre and the Municipal Health
Secretariat of the Municipality of Rio Branco.
The sampling design used was by clusters with two
stages of drawing. The primary sample unit was the census
sector defined by the Brazilian Institute of Geography
and Statistics (IBGE)11 2000 Demographic Census. Out
of 2450 census sectors, 35 (31 urban and 4 rural) were
drawn and in each of them 25 households were randomly
selected, based on the map prepared by the 2006 National
Household Sample Survey (PNAD).
Every one of adults living in the same household
were interviewed, which meant that the sample had a
structure by sex and age similar to the population of
the municipality. Excluding losses and refusals, 1,514
individuals, living in 850 households participated.
The design, sampling and other methodological
aspects of this study, were described in more detail by Lino
et al.12 and Bezerra et al.13.
The data from the population survey were entered
twice and validated using the Epi Info Windows 6.04
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program, and for statistical analysis, the software Stata
v.10, module svy was used, taking into account the sample
design and the necessary weightings. The prevalences
were estimated and the gross and adjusted prevalence
ratios were estimated using Poisson regression with the
respective 95% confidence intervals. To estimate the
adjusted prevalence ratios, possible confounding variables
were included in the model.
The questionnaire was structured based on the
Household Survey of the National Cancer Institute (20022005) and the Risk and Protection Factors Surveillance
Survey for Chronic Diseases by Telephone Survey
(VIGITEL) of 2006. It consists of closed, semi-open and
open questions, and constituted of modules organized by
thematic sets, and contemplated the following variables
of interest: demographic (sex, age group, race/color),
socioeconomic (marital status, education, occupational
situation, family income), aspects related to life habits
(physical activity, smoking, alcohol consumption, healthy
eating habits) and self-reported health ( perception and
morbidities), in addition to the measurement of weight and
height, allowing the calculation of body mass index (BMI).
Self-perceived health was characterized on four
levels: “excellent”, “good”, “regular” and “bad”. The
“don’t know” stratum was considered a loss (n=2).
For the analysis of unsatisfactory health perception, a
dichotomous variable was created, based on the variable
“health perception”, where the categories of unsatisfactory
health perception (combining the regular and bad strata)
and satisfactory perception (combining excellent and
good) were classified.
The age group was structured in five ranges: 18 to
29; 30 to 39; 40 to 49, 50 to 59 and 60 years or older. The
self-declared race/color was dichotomized in black and/or
brown and not black and/or brown. The variable education
was divided into four categories: zero; 1 to 7 years; 8 to
10; 11 or more years of formal instruction. Information
on occupational activities was grouped into with and
without occupation. The marital status was dichotomized
into with and without a partner. Four categories of family
income were defined: zero; <1 to <3; 3 to <5; 5 or more
minimum wages, considering the minimum official wage
of R$465.00.
As for the variables of life habits, smoking was
represented by the dichotomous variable, being considered
as smokers individuals who were so called at the time of the
interview and those who had previously smoked. Alcohol
consumption was classified according to the interviewee’s
affirmation or denial.
For the practice of physical activity, a dichotomous
variable was created with reference to the classification
of the World Health Organization (WHO) on the practice
of physical leisure and occupational physical activity.
Occupational physical activity was considered when the
individual answered “yes” to at least one of the questions:
“In your work, do you walk a lot?”; “In your work, do you
carry weight or do other heavy activity?”; “Do you usually
walk or cycle from home to work?”; “do you usually have
help with cleaning?”; “Who gets the heaviest part of the
cleaning?” The practice of leisure-time physical activity, on
the other hand, was classified according to the interviewee’s

statement when answering whether they do any type of
physical exercise. Therefore, the dichotomous variable
“Physical activity practice” was created considering the
responses of the two variables mentioned above.
To assess eating habits, a “healthy eating index” was
created based on Figueiredo et al.14. In the questionnaire,
the variables related to food were collected using a scale of
frequency of food consumption (1 to 2 days a week; 3 to 4
days a week; 5 to 6 days a week; every day; almost never
or never). These were transformed into dichotomous:
usual consumption (“every day”/“1 to 6 days a week”) and
unusual consumption (“almost never”/“never”).
The variables contained in the questionnaire were
classified as markers of healthy food consumption (fish,
beans, fruits, cooked vegetables, vegetable fat, raw salad)
and markers of less healthy food consumption (whole
milk, red meat with fat, chicken with skin, soda). These
variables were dichotomized into usual consumption yes or
no and coded as “0” for yes and “1” for no, in the variables
markers of healthy food consumption and “0” for no and
“1” for yes in the variables markers of food consumption
less healthy. The total sum of these variables is equal to
10. The value “3” was defined as the cutoff point, where
we consider the score from 0 to 3: healthier eating habits
and from 4 to 10, less healthy. Thus, it was constructed the
dichotomous variable healthy eating (yes/no).
The Body Mass Index was categorized according
to the WHO score: Underweight: <18.5; Eutrophic: 18.5 to
24.9; Overweight: 25 to 29.9 and Obesity: ≥3015.
The categorical variable “number of self-reported
morbidities” was constructed from the response of a list
of 18 morbidities. Composes the following tracks: none;
1-3; 4-6; 7-9 and 10 or more. Therefore, in the same way,
the dichotomous variable “presence of morbidity” (yes/
no) was created.
This study follows the recommendations of
Resolution Nº. 196/96, of the National Health Council of
the Ministry of Health in force at the time of data collection,
as well as the request for authorization to the participants
through the Informed Consent Form. The research project
was submitted and approved by the Research Ethics
Committee of the Federal University of Acre, Protocol
2307.001150/2007-22.
RESULTS
The total sample consisted of 55.9% women (n
= 863) and 44.1% men (n = 653). The overall average
age was 38.8 years (95% CI 37.1-40.5), women with an
average of 39.0; 95% CI 37.4-40, 6 and men with an
average of 38.5; 95% CI 36.4- 40.7.
When analyzing the age by groups, women showed
a higher percentage than men in all strata, ranging from
52.9% in individuals aged 18 to 29 years to 69.9% in those
aged 40 to 49 years.
The majority of the population (84.2%) declared
themselves as black or brown, only 9 people self-reported
yellow race/color and none as indigenous.
Most of the participants ( 1,149 - 76.7%) reported
having at least one of the 18 morbidities surveyed. These
were characterized, predominantly by being women (n =
672, 56.7%), with a mean age of 41.4 years (95% CI 39.5
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drinking alcohol (73.6%) and not being a smoker/ or never
- 43.3), of self-declared brown race/color (77.8%), with
smoked (54.4%).
incomplete elementary school (61.8%), average monthly
The most revealed morbidities were: spine/
income of R $ 743.08 (95% CI 517.4 - 968.7) and having
back disease (30.8%), hypertension/high blood pressure
a partner (59.1%).
(28.3%), malaria (28.3%) and depression (19%). (Table 1).
As for risk behaviors, this population was
characterized by not having a healthy diet (78.4%), being
inactive (72.3%), being overweight/obese (49.7%), not
Table 1: Frequency distribution of self-reported morbidities in people aged 18 or older. Population survey of
Rio Branco, 2007-2008 (N = 1,514).
Self-reported morbidities n (%)

Self-reported morbidity
Yes

No

404 (28.3%)

1.112(71.7%)

Diabetes

74 (4.9%)

1.442 (95.1)

Heart attack or stroke

48 (3.2%)

1.468 (96.8%)

High cholesterol/triglycerides

257 (17.4%)

1.259 (82.6%)

Depression

284 (19.1%)

1.232 (80.9%)

Asthma. asthmatic bronchitis. chronic bronchitis
or emphysema

218 (15.8%)

1.298 (84.2%)

Chronic kidney disease

131 (10.5%)

1.385 (89.5%)

16 (1.2%)

1.500 (98.8%)

178 (11.6%)

1.338 (88.4)

64 (4.6%)

1.452 (95.4%)

Hypertension/high blood pressure

Cirrhosis of the liver
Hepatitis
Tuberculosis
Malaria

398 (28.3%)

1.118 (71.7%)

Leprosy

22 (1.5%)

1.494 (98.5%)

AIDS

9 (0.6%)

1.507 (99.4%)

Tendonitis/RSI (repetitive strain injury)

93 (7.3%)

1.425 (92.7%)

Spine or back disease

454 (30.8%)

1.062 (69.2%)

Arthritis/Rheumatism (non-infectious)/Gout

248 (18.5%)

1.268 (81.5%)

Osteoporosis

72 (4.6%)

1.444 (95.4%)

Cancer

22 (1.4%)

1.494 (98.6%)

Except in cases of malaria, women and the elderly
were the majority with one of these morbidities. Women
were predominant in most of age groups (Figure 1).
Spine/back disease was 1.54 times higher in the
elderly than in the group of people aged 18 to 59 years,
with statistical significance. This association increased
with age (Table 2). Occupation, smoking and education
also showed a positive association with the report of spine/
back disease, showing a reduction in the prevalence ratio,
when there is an increase in the number of years studied,
even in the model adjusted for different variables (Table 3).
The prevalence of arterial hypertension was higher
for elderly people, with obesity, low educational level,
who smoke/ had smoked, inactive individuals, female and
without occupation. It is noted that, although the prevalence
ratio after adjustment for potentially confounding variables

decreased, age remained the factor with the highest risk
ratio for the report of arterial hypertension (Tables 4 and
5).
The proportion of malaria was significantly higher
for people with low instruction level, older than 50 years,
who smoke/had smoked and self-declared black or brown
race/color. Although it has shown great risk previously,
when adjusted for age, sex, race/color, black/brown color
and smoking, the variable of educational level has lost its
statistical significance (Tables 6 and 7).
The prevalence of depression was significantly
higher for older females and without work activity (Table
8). After control analysis of potentially confounding
variables, the prevalence ratios related to demographic
and occupation factors, remained statistically significant
(Tables 8 and 9).
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Figure 1: Prevalence of self-reported morbidities, by sex and age group. Rio Branco, Acre, Brazil,
2007 – 2008.
Table 2: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the adult population
with self-reported spine/back disease. Population-based survey, Rio Branco, Acre, Brazil, 2007-2008.
Sex

Has self-reported spine /
back disease

Prevalence ratio

Yes

No

Male

28.7%

71.3%

1

Female

32.6%

67.4%

1.13 (0.92 -1.38)

Age group
18 to 29 years

17.1%

83.0%

1

30 to 39 years

30.9%

69.1%

1.81 (1.38 – 2.37)

40 to 49 years

37.1%

62.9 %

2.17 (1.63 – 2.88)

50 to 59 years

50.6%

49.4%

2.96 (2.29 – 3.84)

60 or more years

44.8%

55.2%

2.62 (1.94 – 3.54)

18-29 years

28.9%

71.1%

1

60 or more

44.8%

55.2%

1.54 (1.19 – 2.00)

Not black/brown

26.3%

73.7%

1

Black/Brown

31.6%

68.4%

1.20 (0.92 – 1.55)

With partner

33.3%

66.8%

1

Without partner

27.6%

72.4%

0.83 (0.66 – 1.03)

11 or more

20.9%

79.2%

1

8 – 10 years

34.2%

65.8%

1.64 (1.30 – 2.06)

Age range

Self-declared race/color

Marital status

Education (years of study)
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Continuation - Table 2: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the
adult population with self-reported spine/back disease. Population-based survey, Rio Branco, Acre, Brazil,
2007-2008.
Sex

Has self-reported spine /
back disease

Prevalence ratio

4 -7 years

36.4%

63.6%

1.74 (1.48 – 2.05)

1 – 3 years

44.6%

55.4%

2.13 (1.65 – 2.76)

Zero

40.4%

59.6%

1.93 (1.41 – 2.66)

Yes

27.3 %

72.7%

1

No

35.0%

65.0%

1.28 (1.02- 1.60)

25.75%

74.3%

1

Occupation

Family income
5 or more
3 to <5 m.w.

30.0%

70.0%

1.16 (0.71 – 1.89)

<1 to <3 m.w.

31.2%

68.8%

1.21 (0.76 – 1.92)

No income

30.1%

69.9%

1.16 (0.72 – 1.89)

No

24.0 %

76.0%

1

Yes

40.2%

59.8%

1.67 (1.39 – 1.99)

No

33.4 %

66.6%

1

Yes

24.7%

75.4%

0.73 (0.62 – 0.87)

23.1%

76.9%

1

31.1%

68.9%

1.34 (0.99 – 1.83)

Yes

34.8%

65.2%

1

No

29.8%

70.2%

0.85 (0.70 – 1.04)

Smokes/has smoked

Drinking alcohol

Physical activity
Yes
No
Healthy eating

BMI
Eutrophic

31.2%

68.8%

1

Low weight

31.6%

68.4 %

1.01 (0.63– 1.62)

Overweight

30.0%

70.0%

0.96 (0.80 – 1.14)

Obesity

31.9%

68.2%

1.02 (0.81 – 1.28)

Table 3: Final result of the multivariate analysis of Poisson Regression of the factors associated with the
self-reported prevalence of spine/back disease, of adult population. Population-based Survey, Rio Branco,
Acre, Brazil, 2007-2008.
Model

Categories

Adjusted prevalence ratio (95% CI)

Variables included in the model
Elderly
Sex

Education (years of study)

no

1

yes

1.35 (1.04 – 1.77)

male

1

Female

1.24 (1.02 – 1.50)

11 or more

1

8 – 10 years

1.60 (1.21 – 2.12)

4 -7 years

1.73 (1.35 – 2.22)

1 – 3 years

1.95 (1.47 – 2.58)

Zero

1.71 (1.14 – 2.58)
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Table 4: Bivariate analysis of socio-demographic, lifestyle and health characteristics in adults with selfreported hypertension. Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008.
Variables

Has self-reported hypertension/high BP

Prevalence ratio (95% CI)

yes

no

Male

24.2%

75.8%

1

Female

30.3%

69.7%

1.25 (1.05 -1.48)

18 to 29 years

15.6%

84.4%

1

30 to 39 years

22.0%

78.0%

1.41 (0.94 – 2.1)

40 to 49 years

29.5%

70.5%

1.89 (1.30 – 2.74)

50 to 59 years

43.6%

56.4%

2.79 (2.00 – 3.90)

60 or more years

55.7%

44.3%

3.56 (2.41 – 5.27)

18-29 years

23.8%

76.3%

1

60 or more

55.7%

44.3%

2.34 (1.82 – 3.00)

Not black/brown

26.4%

73.6%

1

Black/Brown

27.8%

72.2%

1.05 (0.76 – 1.45)

With partner

29.2%

70.8%

1

Without partner

25.5%

74.5%

0.87 (0.72 – 1.04)

11 or more

21.3%

78.7%

1

8 – 10 years

21.7%

78.3%

1.02 (0.65 – 1.58)

4 -7 years

31.0%

69.0%

1.45 (1.12 – 1.89)

1 – 3 years

38.6%

61.5%

1.81 (1.47 – 2.23)

Zero

47.6%

52.4%

2.23 (1.70 – 2.94)

Yes

25.2%

74.9%

1

No

30.6%

69.4%

1.21 (1.07- 1.37)

5 or more

36.4%

63.7%

1

3 to <5 m.w.

28.2%

71.8%

0.77 (0.48 – 1.23)

<1 to <3 m.w.

28.8%

71.2%

0.79 (0.52 – 1.19)

No income

24.2%

75.9%

0.66 (0.43 – 1.01)

No

22.8%

77.2%

1

Yes

34.3%

65.7%

1.50 (1.20 – 1.87)

Sex

Age group

Age range

Self-declared race/color

Marital status

Education (years of study)

Occupation

Family income

Smokes/has smoked

Drinking alcohol
No

30.1%

69.9%

1

Yes

21.6 %

78.5%

0.71 (0.55 – 0.91)

19.9%

80.1%

1

27.9%

72.1%

1.40 (1.09 – 1.78)

Yes

33.9 %

66.1%

1

No

26.0%

74.0%

0.76 (0.62 – 1.94)

31.2%

68.8%

1

Physical activity
Yes
No
Healthy eating

BMI
Eutrophic
Low weight

31.6%

68.4 %

0.99 (0.44– 2.20)

Overweight

30.0%

70.0%

1.70 (1.42 – 2.03)

Obesity

31.9%

68.2%

2.26 (1.81 – 2.81)
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Table 5: Final result of the multivariate analysis of Poisson regression of the factors associated with the self-reported prevalence of arterial hypertension in adult population. Population-based Survey, Rio Branco, Acre,
Brazil 2007-2008
Model

Categories

Adjusted prevalence ratio (95% CI)

Variables
Elderly
Sex
Smokes/has smoked

no

1

yes

2.14 (1.65 – 2.79)

male

1

female

1.27 (1.08 – 1.50)

no

1

yes

1.30 (1.00 – 1.67)

Table 6: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the adult population
with self-reported malaria. Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008.
Variables

Self-reported malaria

Prevalence ratio

Yes

No

Male

32.4 %

67.6%

1

Female

22.8%

77.3%

0.70 (0.59 -0.82)

18 to 29 years

17.8%

82.2%

1

30 to 39 years

26.5%

73.5 %

1.48 (1.05 – 2.10)

40 to 49 years

29.3%

70.7 %

1.64 (1.19 – 2.27)

50 to 59 years

38.0%

62.0%

2.13 (1.63 – 2.78)

60 or more years

42.3%

57.7 %

2.37 (1.76 – 3.20)

18-29 years

24.9%

75.1 %

1

60 or more

42.3%

57.7%

1.69 (1.37 – 2.09)

Not black/brown

18.6%

81.5%

1

Black/Brown

28.6%

71.4 %

1.54 (1.12 – 2.12)

Sex

Age group

Age range

Self-declared race/color

Marital status
With partner

29.6%

70.4%

1

Without partner

23.6%

76.5%

0.79 (0.65 – 0.96)

11 or more

21.3%

78.7%

1

8 – 10 years

27.4%

72.7%

1.96 (1.30 – 2.97)

4 -7 years

37.0 %

63.0 %

2.66 (2.02 – 3.50)

1 – 3 years

43.0%

57.0%

3.09 (2.32 – 4.12)

Zero

42.9%

57.1%

3.03 (2.21 – 4.30)

Yes

27.0%

73.0%

1

No

27.0%

73.0%

1.00 (0.84 – 1.18)

5 or more

14.2%

85.8%

1

3 to <5 m.w.

20.4%

79.6%

1.43 (0.64 – 3.19)

<1 to <3 m.w.

30.8%

69.3%

2.17 (0.99 – 4.74)

No income

24.1 %

75.9%

1.69 (0.79 – 3.63)

Education (years of study)

Occupation

Family income
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Continuation - Table 6: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the
adult population with self-reported malaria. Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008.
Variables

Self-reported malaria

Prevalence ratio

Yes

No

No

19.4%

80.6%

1

Yes

37.4%

62.6%

1.92 (1.53 – 2.41)

No

28.2%

71.8%

1

Yes

24.1 %

75.9%

0.85 (0.66 – 1.09)

19.3%

80.7%

1

27.7%

72.3%

1.43 (1.08 – 1.89)

Yes

34.2%

65.8%

1

No

25.1%

74.9%

0.73 (0.54 – 0.99)

Smokes/has smoked

Drinking alcohol

Physical activity
Yes
No
Healthy eating

BMI
Eutrophic

27.3%

72.7%

1

Low weight

26.5 %

73.5%

0.97 (0.54– 1.74)

Overweight

25.8%

74.2%

0.94 (0.75 – 1.18)

Obesity

29.0%

71.0%

1.06 (0.83 – 1.34)

Table 7: Final result of multivariate Poisson regression analysis of factors associated with self-reported
malaria in adult population. Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008
Model

Categories

Adjusted prevalence ratio (95% CI)

Variables
Elderly
Sex
Race/color black/brown
Smokes/has smoked

no

1

yes

1.41 (1.16 – 1.71)

male

1

female

0.72 (0.62 – 0.84)

no

1

yes

1.48 (1.10 – 2.00)

no

1

yes

1.75 (1.39 – 2.22)

Table 8: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the adult population
with self-reported depression from the Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008.
Variables

Self-reported depression

Prevalence ratio

Yes

No

Male

11.2%

88.8%

1

Female

25.6%

74.4%

2.27 (1.75 – 2.96)

18 to 29 years

11.1%

88.9%

1

30 to 39 years

23.0%

77.0%

2.06 (1.40 – 3.04)

40 to 49 years

25.8%

74.2%

2.31 (2.47 – 3.65)

50 to 59 years

23.1%

77.0%

2.07 (1.43 – 2.99)

60 or more years

25.0%

75.0%

2.24 (1.50 – 3.35)

Sex

Age group
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Continuation - Table 8: Bivariate analysis of socio-demographic, lifestyle and health characteristics of the
adult population with self-reported depression from the Population-based Survey, Rio Branco, Acre, Brazil,
2007-2008.
Variables

Self-reported depression
Yes

Prevalence ratio

No

Age range
18-29 years

18.4%

81.6%

1

60 or more

25.0%

75.0%

1.35 (1.02 – 1.80)

Not black/brown

17.9%

82.1%

1

Black/Brown

19.4%

80.6%

1.08 (0.75 – 1.55)

Self-declared race/color

Marital status
With partner

19.4%

80.6%

1

Without partner

18.9%

81.1%

0.97 (0.78 – 1.19)

11 or more

15.4%

84.6%

1

8 – 10 years

14.2%

85.8%

0.92 (0.53 – 1.59)

Education (years of study)

4 -7 years

22.3%

77.7%

1.45 (1.14 – 1.83)

1 – 3 years

27.2%

72.8%

1.76 (1.35 – 2.31)

Zero

27.2%

72.8%

1.77 (1.27 – 2.45)

Yes

15.4%

84.6%

1

No

23.7%

76.3%

1.53 (1.25- 1.87)

5 or more

22.0%

78.1%

1

3 to <5 m.w.

18.6%

81.4%

0.73 (0.37 – 1.40)

<1 to <3 m.w.

14.2%

85.8%

0.95 (0.43– 2.11)

No income

19.4%

80.6%

1.13 (0.58 – 2.19)

No

16.6%

83.5%

1

Yes

22.9%

77.1%

1.38 (1.01– 1.89)

No

20.9%

79.1%

1

Yes

15.1%

84.9%

0.72 (0.56– 0.92)

14.6%

85.4%

1

20.3%

79.7%

1.39 (1.01 – 1.91)

Yes

23.6%

76.4%

1

No

18.1%

81.9%

0.76 (0.61 – 0.95)

Eutrophic

18.1%

82.0%

1

Low weight

11.7%

88.3%

0.65 (0.27 – 1.52)

Overweight

22.2%

77.8%

1.22 (0.88 – 1.69)

Obesity

18.8%

81.2%

1.04 (0.78 – 1.39)

Occupation

Family income

Smokes/has smoked

Drinking alcohol

Physical activity
Yes
No
Healthy eating

BMI
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Table 9: Final result of multivariate analysis of Poisson regression of factors associated with self-reported
depression, of the adult population of the Population-based Survey, Rio Branco, Acre, Brazil, 2007-2008.
Model

Categories

Adjusted prevalence ratio (95% CI)

Variables
Sex
Occupation

Age Group

Male

1

Female

2.05 (1.55 – 2.71)

Yes

1

No

1.40 (1.08 – 1.81)

18 to 29 years

1

30 to 39 years

2.12 (1.44 – 3.11)

40 to 49 years

2.37 (1.52 – 3.68)

50 to 59 years

2.14 (1.50 – 3.05)

60 or more

2.05 (1.37 – 3.07)

DISCUSSION
The 1,516 adults investigated were characterized,
predominantly by women, with a median age of 38.8
years, of self-declared brown race/color, with both low
educational and income level, having a partner and with
work activity.
The study identified the epidemiological profile of
self-reported morbidities in the population of Rio Branco,
Acre, Brazil. The significant inequalities of magnitude
in the prevalence of selected diseases are in agreement
with other national and international population surveys,
suggesting that Rio Branco follows the trend in global
patterns of illness, observed in the mid-twentieth century
with emphasis on the predominance of chronic diseases,
a reflection of an accelerated process of industrializationurbanization that influenced population, cultural and health
dynamics16,17.
At the same time that it follows national trends with
regard to the proportion of self-reported morbidities, the
capital of the state of Acre reveals its own characteristics,
since the third most self-reported morbidity is a parasitic
disease typical of the Northern region. The socioeconomic
and environmental conditions of the Amazon territory
favor the proliferation of Plasmodium vectors, increasing
the exposure of its inhabitants to the etiological agent of
malaria, which makes the occurrence of the disease in
Brazil almost exclusive to this geographical area, with a
record of 99.8 % of the total number of cases17.
In population surveys, the prevalence of some
chronic diseases tends to be underestimated, such as
arterial hypertension and diabetes mellitus, as they require
prior medical diagnosis. Self-assessed conditions, such as
low back pain and depression, may have an overestimated
prevalence. This is justified, if it is considered that the
knowledge/diagnosis of the diseases and the perception
of signs and symptoms depend on the social disparities of
the populations17. However, several authors have discussed
the validity of the prevalence of morbidities in populationbased surveys3,17-19.
In summary, diseases that require medical/
laboratory monitoring tend to be better informed. The
recognition of diseases depends on the social use of the
body, individual capacities, access and quality of health

services. The use of the morbidity check list, face-toface interview and self-referral technique ensure greater
accuracy of the survey data. It is worth noting that, in the
present study, these questions were taken into account both
for data collection and analysis.
In a cross-sectional study carried out in Taiwan,
between July 1992 and June 1993, to verify the concordance
between the clinical status report and the prevalence of
selected self-reported chronic diseases common among the
elderly. An interview and clinical evaluation was applied
to a sample of 228 people aged 65 and over to estimate
the prevalence of heart disease, high blood pressure and
diabetes20. The results showed that the self-declaration
of diabetes obtained greater sensitivity (66.7%) and
specificity (95.2%). The self-report of heart disease was
the least sensitive with 20.5%, while reports of arterial
hypertension were the least specific with 82.8%. The
multivariate analysis showed that age, education and the
amount of self-reported diseases influenced the accuracy of
the indicated data. However, this information suggests that
estimates of high blood pressure and diabetes morbidity
would not necessarily be a problem. On the other hand,
the prevalence of heart disease would be underestimated9.
In Brazil, a population-based study of simple
random sampling (n = 970) with residents of the city of
Bambuí, in the state of Minas Gerais, aged 18 years or older,
which proposed to determine the validity of self-reported
arterial hypertension and its determinants, revealed 72%
sensitivity and 86% specificity. These results show that
self-reported information is an appropriate indicator of the
prevalence of arterial hypertension21.
In a study by Mendoza-Sassi et al.22, the researchers
warn of the differences in reported morbidity between men
and women, noting that there are differences between
genders in morbidity, but with diversity in magnitude
according to the type of morbidity measure used. However,
in general, reports are more intensified in women than in
men. This excess can be explained by variations in behavior
in the search for health care (perception and/or information
about health problems) between women and men.
When comparing our findings with the 2003
National Household Sample Survey (PNAD), it was
observed that, in our study, the prevalence of individuals
who reported having at least one morbidity (76.7%), was
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more than twice that what was presented by the national
population (29.9%)23.
The most prevalent self-reported morbidities of our
study are similar to those pointed out in the study that used
data from PNAD/2003. Among the 12 diseases investigated,
the most prevalent in Brazil, considering all age groups,
were spine or back disease, arterial hypertension, arthritis,
depression, asthma and heart disease. In the survey
conducted in the state of São Paulo with individuals aged
20 years or older, the most prevalent morbidities were:
migraine (21.8%), allergy (20.4%), arterial hypertension
(20%), depression (17.7 %) and spine disease (17.6%)24.
Another population-based survey, carried out in
Belo Horizonte, Minas Gearis, Brazil21, showed arterial
hypertension as the most prevalent morbidity (18%) of
the sample composed of adults, followed by spine disease,
affecting 11.9%. In our findings, the most common morbidity
was spine disease/back pain, with a proportion three times
higher (30.8%) than that found in the population of Belo
Horizonte. Our prevalence of depression (19%) was also
higher than that of the capital of Minas Gerais (8.8%).
Comparing with data from the National Health
Interview Survey (NHIS), it was observed that, regarding
chronic conditions, the results presented in our survey are
similar to those of the United States in 200815. Among
adults 18 years of age or older, the two morbidities most
reported were exactly the same ones found in our data:
“back pain” (26%) and arterial hypertension (21%).
Socioeconomic and demographic factors were the
ones most at risk for the diseases studied, when compared
to factors of life habit and health.
According to Szwarcwald et al.25, the investigation
of social determinants in the measures of referred morbidity
deserve greater attention and needs to consider data such
as those presented in our study, to guarantee the continuity
of similar investigations that allow testing hypotheses
concerning the influence of the effects of social disparity
in the quality of life and health situation of the populations.
After adjusting different models for self-reported
morbidities, it is observed that, in the studied sample, the
variables with the highest association with the report of
spine/back disease were, respectively, low educational
level, advanced age and being female.
In Rio Branco, the greatest disparities in the
occurrence of morbidities due to education were observed
in the adjusted prevalence of malaria (PR 2.58; CI 1.81 3.69), followed by spine/back disease (PR 1.71; CI 1.14
- 2.58) following the lowest level of education (zero) when
compared to the highest level (11 years or more). National
data regarding education, the morbidities that had the
highest prevalence ratio were heart disease (3.29), arthritis/
rheumatism (3.22), diabetes (3.23), chronic renal failure
(2.94) and arterial hypertension (2.90)23.
The prevalence of hypertension in Rio Branco
estimated in the study “Surveillance of Risk Factors for
Chronic Diseases by Telephone Survey” (VIGITEL),
carried out in 2011, with 5,000 adults distributed in
the capitals of the 26 Brazilian states and in the Federal
District (at least 200 in each capital) was lower (22.7%)
than that found in our study (28.3%). Such difference can
be attributed to the population survey methodology by

telephone, which limits the information to those individuals
who have a landline26.
It is warned that there are at least 600 million
hypertensive patients in the world. It is estimated that this
disease causes the death of 7.1 million people, equivalent to
13% of the total deaths27. Hypertension has great relevance
for health impairment, since, according to the health
information system of the Epidemiological Surveillance of
the State of Acre (unpublished data), in 2008, among the
four self-reported morbidities analyzed, it had the highest
number of hospital admissions in the National Health
System (SUS) , being separately responsible for 198
admissions. However, it is known that arterial hypertension
is a strong risk factor for other health problems, therefore it
is evident the great impact that its high prevalence causes
in the use in health services.
In our sample, the variable with the highest
adjusted risk ratio for arterial hypertension was age (60
years or more), followed by the female. The “Household
survey on risk behaviors and referred morbidity of illness
and non-communicable diseases”, carried out with 23,442
individuals aged 15 years and older, distributed in 15
Brazilian capitals and the Federal District between 2002
and 2003, using a sample design similar current study,
revealed that the proportion of hypertensive patients in
Brazil ranged between 11.22% and 14.77% in the group
aged 30 to 39 years and from 42.57 % to 52.14% in
individuals aged 60 and older28.
A population-based study, carried out in Campinas,
São Paulo, Brazil which evaluated the prevalence of
arterial hypertension in 426 elderly people, showed a
percentage of 51.8% of referred hypertension, 46.4% in
men and 55.9% in women29.
The high prevalence of malaria reveals the regional
geographic specificity of the municipality of Rio Branco, as
well as the social factors involved in this epidemiological
picture. Malaria is endemic throughout the Brazilian
Amazon, which encompasses the northern region and part
of the states of Maranhão (Northeast) and Mato Grosso
(Midwest). The high malaria endemic in the Amazon
is linked to changes in extractive economic activities,
which generate internal migrations and disordered rural
settlements. The increase in malaria cases is mainly due to
an intense and disorganized occupation of the peripheral
areas of large cities17.
According to the Malaria Epidemiological
Surveillance Information System (SIVEP - Malária), in
2008, 74.4% (166) of the cases notified in Rio Branco came
from the rural area of the municipality30. It is common in
the capital of Acre that residents of the urban area spend
weekends, holidays and vacations in places known in the
region as “colony”, “branch” and “rubber tree”, which
were precisely the locations identified with the highest
number of reported cases.
Compared to 2007 data, 2008 presented 28
new locations with malaria records. These areas were
responsible for 40 notifications of that year, with 28 cases
located in the rural area and 12 in the urban area. Such
observations suggest that these cases may be connected
with the advance of housing in the peripheral areas of the
municipality.

J Hum Growth Dev. 2020; 30(2):311-325. DOI: https://doi.org/10.7322/jhgd.v30.10383

322

www. jhgd.com.br

Regarding depression, after adjusted analysis,
demographic and occupation factors maintained statistical
significance and the highest prevalence ratio. This
information is similar to that found at national level in the
PNAD- 200323 data, where it was found that depression
is much more frequent among women. Possible causes
include hormonal peculiarities, social and cultural factors.
Another aspect that requires attention is the fact that
women seek more medical and psychological assistance,
which can increase the prevalence statistics31,32.
It is interesting to note that, in our study, individuals
with work activity were more affected by depression
compared to people without occupation (PR 1.40; CI
1.08 - 1.81). This fact demands attention to the need for
a multidimensional look at health problems. Occupation
would be directly related to depression and this fact signals
the necessity for further research and strategies on the
theme of occupational health.
The most prevalent self-reported morbidities were
spine/back disease, hypertension, malaria and depression,
respectively.
The eminent majority of morbidities have a
higher proportion in the adult female population, of selfdeclared race/color black or brown, with a partner, without
occupation and with few years of formal instruction and
low level of family income.

One of the limitations of the present study is that, in
the cross-sectional design, there is the possibility of reverse
causality, which can occur when the apparent exposure is
a consequence of the outcome. This aspect may explain
the lack of association between arterial hypertension and
spine/back pain with eating habits, and, with the practice
of physical activity.
On the other hand, it is worth mentioning that
this population-based survey is a pioneering study in Rio
Branco. A differential of this study is the identification
of socioeconomic factors as those that most presented a
risk associated with the diseases reported, when they are
compared to those related to life and health habits.
CONCLUSION
In light of the findings, measures to control and
prevent health risks are necessary to implement policies
that take into account social determinants of health, as well
as the promotion of healthy life. The scientific community,
together with the other health professionals involved,
especially in the management field, must be attentive to
this information, which allows greater discussions about
the influence of people’s precarious living conditions on
the health of Rio Branco residents.
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Resumo
Introdução: Dados epidemiológicos permitem conhecer as necessidades das comunidades e podem
fornecer subsídios para planejamento e ações nos serviços de saúde. Para este norte, faz-se necessário
a investigação das doenças e agravos crônicos não transmissíveis na população de interesse.
Objetivo: Os objetivos deste foram descrever e verificar associação entre as morbidades autorreferidas
mais prevalentes identificadas no estudo quanto às características: socioeconômicas, demográficas e
de hábitos de vida.
Método: Trata-se de um inquérito populacional, realizado com adultos (≥18 anos de idade), residentes
em Rio Branco/AC entre 2007/2008. A amostra constituiu-se de 1516 indivíduos, a partir de uma
amostragem probabilística em duas etapas de sorteio.
Resultados: A morbidade autorreferida mais prevalente foi a doença de coluna/costas com o percentual
de 30,8%, seguida da hipertensão (28,3%), malária (28,3%) e depressão (18,7%). Quanto aos aspectos
socioeconômicos e demográficos as características mais prevalentes nas morbidades pesquisadas
foram: sexo feminino, faixa etária mais elevada e menor escolaridade, com significância estatística.
Quanto aos hábitos de vida, as características mais prevalentes com significância estatística nas
morbidades foram: tabagismo e inatividade física.
Conclusão:Tendo em vista a escassez de estudos desta natureza na região Norte, e principalmente no
Estado do Acre, os resultados referentes às morbidades autorreferidas mais prevalentes a população
adulta de Rio Branco, são de fundamental importância, uma vez que possibilita alertar os pesquisadores
e profissionais de saúde e contribui para uma melhor adequação ou implantação de estratégias públicas
de promoção, proteção e de assistência à saúde.
Palavras-chave: inquéritos de morbidade, perfil de saúde, epidemiologia.
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