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ABSTRACT
Objective: To associate abandonment of tuberculosis treatment with the variables of access to health
services in the state of S&o Paulo was estimated. Methods: was an epidemiological observational
study with data to individuals diagnosed with tuberculosis, residing in the state of Sdo Paulo in the
period 2012 to 2017. Generalized Estimating Equations models were used to analyze the relationships
between independent variables and noncompliance with tuberculosis treatment over time. Results: A
prevalence of over 12% of noncompliance with tuberculosis treatment was identified. Individuals
residing in medium and large-sized municipalities had, 2.64 (95% CI: 2.15-3;24) and 4.48 (CI 95%:
4.62-5.55) times more risk, respectively, of abandoning TB treatment when compared with those
living in small cities (p<0.05). Moreover, presence of Psychosocial Care Centers did not contribute
to the reduction of treatment abandonment [1.20 (1.03-1.40) p<0.05]. Conclusions: Was an

association between municipal size and abandonment of tuberculosis treatment.

Descritores: Tuberculose; Enfermagem; Aderéncia ao Tratamento; Avaliacdo de Resultados em
Cuidados de Saude; Gestdo em Saude.

Descriptors: Tuberculosis; Nursing; Treatment Adherence and Compliance; Outcome Assessment;
Managed Care Programs.

Descriptores: Tuberculosis; Enfermeria; Cumplimiento y Adherencia al Tratamiento; Evaluacién de
Resultado en la Atencion de Salud; Gestion en Salud.
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INTRODUCTION

Abandonment of tuberculosis (TB) treatment is a complex issue for disease control.
Abandonment of TB treatment is defined as the behavior of an individual who, after starting treatment
for the disease, failed to attend the health unit for a period longer than 30 consecutive days?. In 2017,
the percentage of tuberculosis treatment abandonment in Brazil was 14.1%, above the 5% target
recommended by the WHO?3. In the state of Sdo Paulo, the percentage of abandonment is around
10.0% and the state is responsible for 23.5% of cases in Brazil*®.

The scientific literature has pointed out the late diagnosis of TB, decentralization of treatment
and failure in the organization of health services as factors that have a negative effect on achieving
cure of the disease®”’. Furthermore, inequalities in primary care coverage in medium and large cities
and high demand for diagnosis in secondary care are obstacles to obtaining treatment. A set of
organizational and regional factors that favor the abandonment of treatment have been observed, and
these are potentiated by individual conditions, social inequities and difficulties in accessing health
services®.

In addition, the studies have focused on analysis of persistent factors in the abandonment of
TB treatment with emphasis on individual characteristics, thereby providing important information
to enable identification of individuals at greater risk for abandonment (non-adherence) of treatment®-
10, However, recent studies have sought to analyze the influence of organizational and contextual
factors on access to TB treatment'!®,  One study found that the highest treatment
abandonment/dropout rates were concentrated in the Southeastern regions'®. This approach has
encouraged new studies that consider access to health services and the size of municipalities as
modulating and indispensable factors in the assessment of treatment abandonment. Furthermore,
analyses of the magnitude of impacts resulting from this abandonment and its reduction, makes it
necessary to apply methods that enable an understanding of disease distribution dynamics; risk of
contracting diseases and disorders related to them, as well as their non-random regional variations

over a given period of time.

OBJECTIVE

To associate abandonment of tuberculosis treatment with the variables of access to health
services in the state of Sdo Paulo in the period from 2012 to 2017.
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METHODS

Ethical aspects

This study was a research with the updating of secondary data in the public domain, a letter
for its exemption was obtained from the Research Ethics Committee of FOP/Unicamp. Patient

consent was waived because the study was conducted with secondary data.

Study design, period and place

This an epidemiological observational study (Strobe checklist tool), using secondary data in
the public domain available on the Ministry of Health/  DATASUS website, of individuals diagnosed
with tuberculosis, receiving care from the public or private system, in the period from January, 2012

to December, 2017, in Sdo Paulo state!s,

Population or sample, inclusion and exclusion criteria

For the purposes of this study, the recommendation of the Ministry of Health for abandoning
TB treatment was considered; that is, after starting treatment for TB, the individual remained absent
from the health unit for a period longer than 30 days'. Sdo Paulo state has 645 municipalities with a
total population of 41,262,199 inhabitants**. The number of individuals confirmed with tuberculosis
was 117,121, and of these, 14,178 abandoned treatment for the disease. Individuals with transfers to
other states, changes in diagnosis were excluded, that is, individuals who, during the course of
treatment, had their diagnosis of tuberculosis discarded, drug-resistant tuberculosis and change in
treatment scheme. Individuals who were transferred to other states, whose diagnosis of tuberculosis
was discarded during the course of treatment, who had drug-resistant tuberculosis and underwent a
change of treatment regimen were excluded from the study. In the period studied, 14,178 individuals
abandoned Tuberculosis treatment in Sdo Paulo state.

Study protocol

For the purposes of this study, the recommendation of the Ministry of Health for abandoning
TB treatment was considered; that is, after starting treatment for TB, the individual remained absent
from the health unit for a period longer than 30 days®. Chart 1 presents the independent variables

studied and their definitions.
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Chart 1 - Definition of independent variables of the study

Source: Independent variable Definitions

Small size (from 1 to 22.000
inhabitants)

Medium size (from 22.001 to

IBGE2010 Size of Municipality ) )
100.000 inhabitants)
Large size (over 100.000
inhabitants)

IBGE 2010 HDI HDI lower than 0.74

(Human development Index) | HDI>0.74

) GDP per capita lower than
GDP per capita
IBGE 2010 $27,247.00

(Expressed in Reais)
GDP per capita> $27,247.00

DPC Percentage of population Coverage <77.68% and >
coverage by primary care 77.68%
All municipalities in the state
Percentage of population considered as being classified
DPC coverage by the Family Health | into:
Strategy (FHS) Coverage of 0-58.0% and
>58.0% by FHS
CNES CAPS % of cities with CAPS

% of cities with SAE (

CNES (National Register of o
SAE sanitation, water and sewage

Health Establishments) tems)
systems

Source: IBGE: Brazilian Institute of Geography and Statistics**; CNES: National Register of Health
Establishments®®; Department of Primary Care: Family Health Strategy (FHS)®.

Analysis of results and statistics
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Initially descriptive data analyses were performed. For this purpose, frequencies and
percentages were calculated for the categorical variables and measures of central tendency.
Generalized Estimating Equations (GEE) models were used to analyze the relationships between
independent variables and noncompliance with tuberculosis treatment over time. For the multiple
analysis, two blocks of variables were considered, block 1 with the year and economic variables and
block 2 with the variables of coverage and presence of health services. The Poisson distribution was
considered and the gross and adjusted relative risks were estimated. Quality of the adjustment was
assessed by QIC (Quasilikelihood under the Independence model Criterion). In all analysis a
significance level of 5% was considered. (SAS Institute Inc. 2019. SAS® Studio 3.8: User’s Guide.
Cary, NC: SAS Institute Inc).

RESULTS

Tables 1 to 3 show the descriptive results of the study. In the period between 2012 and 2017,
the diagnoses of 117,121 individuals with tuberculosis were confirmed in the state of Sdo Paulo, of
whom 14,178 (12.11%) abandoned treatment. In small-sized municipalities, there was higher
prevalence of this occurrence, with a total of 401 cases (62.2%). In the period studied (2012-2017),
the year 2014 showed the highest percentage of abandonment with 13.04%.

Table 1 - Characteristics of municipalities in the State of Sdo Paulo.

Variable Frequency (%)
Size of Municipality

Small 401 (62.2%)

Medium 169 (26.2%)

Large 75 (11.6%)
Municipalities with CRATOD in 2017 107 (16.6%)

Median
(minimum and maximum Value)

Population 12737 (805-11253503)
HDI in 2010 0.74 (0.64-0.86)
GDP per capita 25305 (8262-324935)

1CRATOD: Reference Center for Alcohol, Tobacco and Other Drugs (Centro de Referéncia de

Alcool, Tabaco e outras Drogas)



SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.7106

Table 2 - Characteristics of cases of abandoned pulmonary tuberculosis treatment/dropout in the State

of S&o Paulo from 2012 to 2017, abandoned treatment and characteristics of patients who dropped

out.
Result
Variable within
period
Cases confirmed (n) 11.7121
Abandoned 14.178
% of abandonment/dropout (%) 12.11
% cases of AIDS among abandoned treatments/ dropouts (%) 16.10
% cases of HIV among those who abandoned treatments/ dropouts (%) 17.30
% cases of Alcoholism among those who abandoned treatments/ 3018
dropouts (%) '
% cases of substance addicts among those who abandoned treatments/ 38.51

dropouts (%)

Table 3 - Confirmed cases of tuberculosis in the State of Sdo Paulo from 2012 to 2017, abandoned

treatments/ dropouts and characteristics of patients who abandoned treatments/dropped out.

Vear Number of cases Number of abandoned Percentage of abandoned
confirmed treatments/dropouts treatments/dropouts
2012 18156 1999 11.01
2013 19254 2325 12.08
2014 19280 2514 13.04
2015 19699 2328 11.82
2016 19600 2388 12.18
2017 21132 2624 12.42
Total 117121 14178 12.11

Table 4 presents the associations of the percentage of abandonment of TB treatment in relation

to individuals diagnosed with TB. After adjustment, the size of the municipality and the presence of
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CAPS - (Psychosocial Care Centers) remained in the final model (p<0.05). Medium and large
municipalities had, 2.64 (95%CI: 2.15-3;24) and 4.48 (Cl 95%: 4.62-5.55) respectively, times more
risk of abandoning TB treatment when compared with those in small municipalities (p<0.05).

Furthermore, municipalities with CAPS (Psychosocial Care Centers - Centros de Atencéo

Psicossocial) have 1.20 (1.03-1.40) times more risk of abandonment than municipalities that do not
have CAPS (p<0.05).

Table 4 - Analyses (crude and adjusted) of the associations with the percentage of abandonment of

treatment/dropout in relation to confirmed individuals with tuberculosis in the State of Sdo Paulo
from 2012 to 2017.

Caegory *Raw OR (*Cl 95%) p-value  (*Adjusted OR (*Cl 95%) p-value
Block 1
1.01
Year (0.99- 0.2481
1.03)
<22291 Ref
Population 3.63
>& 22291 (3.05- <0.0001
4.32)
Small Ref Ref Ref
2.81 2.64
Medium (2.33- <0.0001 (2.15- <0.0001
Size 3.40) 3.24)
4.85 4.48
Large (4.10- <0.0001 (4.62- <0.0001
5.75) 5.55)
MHDI <0.74 Ref
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1.83
>&0.74 (1.56- <0.0001
2.15)
<27.247 Ref
GDP per 1.43
capita >& 27.247 (1.22- <0.0001
1.66)
Block 2
1.93
<77.68 (1.68- <0.0001
1
%'CAB 2.22)
>& 77 68 Ref
Block 2
1.87
<58.0 (1.61- <0.0001
2
% FHS 2.16)
>&58.0 Ref
Does not have Ref
CAPS? 2.55 1.20
Has (2.21- <0.0001 (1.03- 0.0204
2.93) 1.40)
Does
not Ref
have
SAE*
2.08
Has (1.85- <0.0001
2.33)

Median of sample *Reference category *Relative Risk # 95% Confidence Interval. CAB: Percentage

of coverage by primary care; CESF: Percentage of coverage by the Family Health Strategy; CAPS:
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Psychosocial Care Centers; SAE: Specialized Care Service QIC (empty model) =7536,89; QIC
(block 1 model)=6785,32; QIC (final model)=6783.97

DISCUSSION

Abandonment of TB treatment, influenced by individual conditions, social inequities or
difficulty in gaining access to health services, is a factor that interferes with the cure and control of
the disease, mainly because it causes drug resistance*!’. Rates of prevalence of treatment
abandonment of over 10% were similar to those of a previous study®. An ecological study with
national data identified the existence of high-risk areas concentrated mainly in the Southeastern
region®. We point out that the disease is transmissible and the individual who abandons treatment is
capable of contaminating, on average, 10 to 15 people per year',

The results of this study showed that individuals residing in large cities had a higher risk of
abandoning treatment/dropout. Therefore, when using factors such as municipal socioeconomic,
health service structure and access variables, it is possible to better understand the distribution of the
event studied. The results pointed out a high prevalence of abandonment of antituberculosis drug
therapy in the state of S&o Paulo during the period studied. Treatment abandonment was also observed
to be heterogeneously distributed according to municipal size and in a non-random manner.
Moreover, there were high-risk areas concentrated mainly in medium and large-sized municipalities.
In the state of S&o Paulo, TB treatment is performed in secondary care in the majority of cases®. In
large-sized municipalities, actions to control TB are more focused on secondary care and private
services. This can make it difficult to obtain access to services/medication, counseling, consequently
making adherence increasingly difficult, and leading to treatment abandonment?8,

In the present study, the presence of Psychosocial Care Centers (CAPS/CAPS Alcohol and
drugs —AD) and sanitation/water/sewage in the municipalities did not contribute to reducing the risk
of abandoning TB treatment. A possible factor to justify this situation may be the centralization of
actions for TB control in secondary care, resulting in late diagnosis and difficulty in (barriers to)
obtaining access to care®'®. Another hypothesis for this finding would be that individuals living in
larger municipalities access this service as a “gateway” to other health conditions and end up
abandoning treatment as a whole because Psychosocial Care Centers (CAPS) are not the appropriate
referral service for TB treatment'®. Furthermore, a cross-sectional study conducted with patients who
returned to TB treatment after abandonment in the city of Belém, Pard, indicated that the use of illicit

drugs was the most prevalent (predictive factor) for abandonment of TB treatment!?.
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Decentralization of TB treatment to primary care could result in a decrease in treatment
abandonment due to better adherence to treatment, since patients’ proximity to the basic health unit
would favor monitoring, individual’s transport to the unit, active search for a unit and the bond
patients create with the unit?®. Adoption of strategies for accessing treatment performed in the PHC
(port of entry), with the administration of medications performed at the health unit through DOT
(Directly Observed Treatment), and flexible schedules for medical appointments could prevent
individuals from disrupting their daily routine, loss of time at their employment and consequent
abandonment of treatment?%-22,

This study revealed that the prevalence of TB treatment abandonment remained constant and
above 10%, even with the implementation of the DOT strategy throughout the studied period (2012-
2017) in the State of S&o Paulo. This finding revealed that the actions developed need to be reviewed,
especially in medium and large cities (higher risk)'%*2. Reports have indicated that the possible failure
of DOT could lead to individuals developing drug-resistant TB or drug-resistant TB (DR-TB), which
can make it more difficult to manage the disease!?. In individuals with drug-resistant TB, it is unclear
whether those who are submitted to DOT show better results when compared with those who perform
self-administered treatment®?. The persistence of high rates of treatment abandonment, irrespective
of the type of treatment, reinforces the perspective of transmissibility, treatment costs, morbidity,
mortality and resistance to therapy*°.

Other factors that interfere in these dynamics are related to individuals who use alcohol and
other drugs and late diagnosis; that is, the delay in seeking care?. This could be influenced by the
fact that patients are referred to secondary care for treatment, making access to it more difficult?*.
Horizontalization of vertical processes in health actions could contribute to reduction in TB
abandonment, by improving the level of communication, training and reducing the risk factors
presented herein®2%, The National Mental Health Policy?” and technical note 11/2019 emphasize the
importance of comprehensive and multidisciplinary/ professional treatment for individuals?.

Moreover, in medium and large-sized municipalities, the (units of) health services are present
in larger numbers at the three levels of care, which could favor TB control®. Whereas the intra-urban
socioeconomic inequality has made it more difficult for the individuals assigned to the more populous
municipalities to gain access to them, while smaller municipalities tend to provide easier access to
health equipment for the community. In addition, the findings of this study corroborate the finding
of a previous study'. In which the greater demand for services and greater potential for transmitting
the disease could occur in more populous municipalities. This confirmed the relevance of
(considering) each spatial cut, the different social contexts and living conditions in the analysis of TB

treatment abandonment®.
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Study limitations

Possible under-reporting, absence of some data in the information system, and inconsistencies
in the databases used. The study showed the need to rethink secondary care represented by
CAPS/CAPS-AD and sanitation/water/sewage (SAES) to reduce cases of treatment abandonment for

the disease.

CONCLUSIONS

A prevalence of over 12% of abandonment of TB treatment was identified in the state of Sdo
Paulo during the period studied. Furthermore, the increase in the size of the municipality contributed
to the abandonment of treatment whereas the presence of Psychosocial Care Centers (CAPS)/ and
sanitation/ water/ sewage (SAESs) in the municipalities made no contribution to reducing the

abandonment of TB treatment.
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