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Background: Questionnaire and spirometry were applied to post-tuberculosis indigenous and

non-indigenous individuals from Dourados, Brazil, to investigate the prevalence of chronic

respiratory symptoms and pulmonary dysfunction.

Methods: This was a cross-sectional study in cured tuberculosis individuals as reported in

the  National System on Reportable Diseases (SINAN) from 2002 to 2012.

Results: One hundred and twenty individuals were included in the study and the prevalence

of  chronic respiratory symptoms was 45% (95% CI, 34–59%). Respiratory symptoms included

cough (28%), sputum (23%), wheezing (22%) and dyspnea (8%). These symptoms were associ-

ated  with alcoholism, AOR: 3.1 (1.2–8.4); less than 4 years of schooling, AOR: 5.0 (1.4–17.7); and

previous pulmonary diseases, AOR: 5.4 (1.7–17.3). Forty-one percent (95% CI, 29–56) had pul-

monary disorders, of which the most prevalent were obstructive disorders (49%), followed

by  obstructive disorder with reduced forced vital capacity disorders (46%) and restrictive

disorders (5%). The lifestyle difference could not explain differences in chronic symptoms

and/or the prevalence of pulmonary dysfunction.

Conclusion: The high prevalence of chronic respiratory symptoms and pulmonary dysfunc-

tion  in post-tuberculosis patients indicates a need for further interventions to reduce social

vulnerability of patients successfully treated for tuberculosis.
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Introduction

Tuberculosis (TB) is a chronic disease with one of the highest
morbidity and mortality rates worldwide. Certain groups, such
as indigenous populations, may be more  susceptible to devel-
oping the disease.1–3 The incidence of TB among indigenous
people is consistently higher than in the general population.
Between January 2002 and December 2008, the mean of annual
TB notifications in the indigenous population of Dourados was
260 per 100,000 inhabitants compared to only 25 per 100,000
inhabitants in non-indigenous populations.4–6 Among treated
and cured TB patients, some may develop respiratory seque-
lae characterized by chronic respiratory symptoms, including
cough, sputum, and dyspnea. These sequelae may persist even
in individuals who  have been properly treated for TB and
should not be overlooked as they have a negative impact on
the individual’s quality of life.7

There is no consensus on which disorder is the most preva-
lent in individuals with TB sequelae.7–12 Population-based
studies are needed to investigate the persistence of chronic
symptoms and changes in lung function. In addition, indige-
nous populations have different immune responses and risk
factors associated with TB compared with non-indigenous
populations.13,14 Thus, further studies are needed to clarify
whether there are differences with regard to the prevalence of
these changes between these two populations. In this sense,
the objective of this study was to investigate the prevalence
of chronic respiratory symptoms and pulmonary dysfunc-
tion in post-tuberculosis individuals and to compare these
results between indigenous and non-indigenous populations
of Dourados-MS.

Material  and  methods

Study  design  and  inclusion  and  exclusion  criteria

This was a cross-sectional population-based study of indige-
nous and non-indigenous individuals with a history of TB
as reported by the National System on Reportable Diseases
(SINAN) from January 2002 to December 2012 in Dourados-MS.
We included individuals with notifications of TB to the SINAN
diagnosed between 2002 and 2012. We excluded individuals
under 18 or over 65 years of age, prisoners, residents of other
municipalities, and patients with changes in diagnosis or with
neurological disorders.

Data collection was conducted by visiting each partic-
ipant’s home from November 2013 to October 2014. The
questionnaire was administered to the participants in order
to collect sociodemographic, clinical and epidemiological vari-
ables that could be associated with the development of
pulmonary changes post-tuberculosis such as persistence
of respiratory symptoms and pulmonary function. The fol-
lowing variables were considered: gender, age, educational
level, nationality, race, occupation, marital status, alcohol use,
smoking, passive smoking, previous pulmonary diseases (pul-
monary emphysema, bronchitis, and pleural effusion), work
in a dusty and/or smoky environment, wood-stove use, and
persistence of respiratory symptoms such as cough, phlegm,

sputum, wheezing, and dyspnea after successful TB treat-
ment.

Spirometry

Evaluations of pulmonary function were performed by
spirometry using a portable spirometer Koko Spirometer
(manufactured by nSpire Health, Inc, Lefthand Circle, Long-
mont, USA, Koko PFT Software, Series No. 1329K3A39) that
allowed for the new Brazilian standards for calculating the the-
oretical value of adults according to the new reference values
for forced spirometry in Brazilian populations to be used.12 We
evaluated the forced expiratory volume in one second (FEV1),
the forced vital capacity (FVC), ratio of the forced expiratory
volume in one second to the forced vital capacity (FEV1/FVC),
and the forced expiratory flow between 25 and 75% (FEF25–75%).
The tests consisted of pre- and post-bronchodilator phases,
the latter obtained 15 min  after the administration of 400 �g
of salbutamol.

Patients were classified in accordance to the Guidelines for
Pulmonary Function Tests of the Brazilian Society of Pneu-
mology and Tisiology. Spirometry was considered as normal
when the FVC, FEV1 and FEV1/FVC were equal to or greater
than 80% of the predicted value. Obstructive disorder was con-
sidered when the FEV1/FVC ratio was below 80% and FEV1 was
less than 80% of the predicted value. A patient was classi-
fied with a restrictive disorder when the FEV1/FVC ratio was
less than 80% and FVC was below 80% of the predicted value.
Obstructive disorder with reduced forced vital capacity was
considered when the difference between FVC and FEV1 for the
pre-bronchodilator phase was less than or equal to 12%.15

Statistical  analysis

All clinical data were entered in duplicate into the elec-
tronic database EpiData, version 3.1 (The EpiData Association,
Odense, Denmark), and SAS version 9.2 (SAS Institute, Cary,
NC) was used to analyze the univariate and multivariate mod-
els associated with chronic symptoms. Dichotomized and
categorical data were analyzed with the chi-squared test or
Fisher’s exact test. For continuous variables, the t-test or
analysis of variance (ANOVA) were utilized. Univariate anal-
yses were performed to verify the associations between the
dependent and independent variables, and those achieving
a pre-specified level of significance (p < 0.20) were included
in the multivariate analysis. Logistic regression analysis was
used to estimate the adjusted odds ratios.

Ethical  considerations

All eligible individuals were informed about the study, and the
questionnaire and spirometry were performed after receiv-
ing a written approval in the informed consent. Informed
consent forms in the Guaraní language were used for the
indigenous population. The consent forms were read to the
illiterate participants and they provided their consent using
their fingerprint. The project was approved by the Research
Ethics Committee of the Federal University of Grande Doura-
dos and by the National Research Ethics Committee of the
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