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Purpose: To study the factors associated with the risk of discontinuing active tuberculosis 
treatment among patients in an outpatient referral unit and to analyze the association between 
patients’ abandonment risk score and their odds of discontinuing the treatment.
Patients and Methods: In this cohort study, tuberculosis patients were prospectively 
followed up from June 2012 through July 2019 at a secondary tuberculosis referral unit in 
Mato Grosso do Sul, Brazil. At initial consultation, patients were interviewed using a 
standardized questionnaire and were assigned a score for the risk of treatment abandonment 
by the nurse. Univariate and multivariate analyses were performed using logistic regression.
Results: One hundred and forty-eight patients were included in the study, of which 65.0% 
(96/148) were male. Their mean age was 43.3 ± 14.8 years (range: 18–89 years). Smoking, 
drug use, repeated admissions, and a high abandonment risk score were the variables 
associated with the highest risk of discontinuing the treatment. The rate of tuberculosis 
and human immunodeficiency virus coinfection was 37.2%. The overall rate of global 
treatment abandonment was 10.8% (95% confidence interval [CI]: 6.1–16.2). Upon stratifi-
cation of patients that abandoned by the risk score, 22.9% (8/35) of the ones that abandoned 
had a high risk, 10.9% (6/55) had an intermediate risk, and 3.5% (2/58) had a low risk of 
treatment abandonment. In multivariate analysis, the factors associated with abandoning the 
treatment were smoking [adjusted odds ratio (aOR) = 4.91 (95% CI: 1.08, 22.32)] and 
undergoing retreatment (aOR) = 3.66 (95% CI: 1.04, 12 88).
Conclusion: Smoking and undergoing retreatment were independent risk factors for tuberculosis 
treatment abandonment in this center. Risk stratification can help prioritize the strengthening of 
treatment adherence among patients at higher risk of abandoning treatment in referral units.
Keywords: tuberculosis, patient acceptance of health care, patient withdrawal, classification

Introduction
Tuberculosis is the fourth leading cause of death from infectious diseases overall and 
the first among infectious diseases in people living with human immunodeficiency 
virus (HIV) (PLHIV) worldwide.1 Essential efforts taken to control this disease include 
prevention, early diagnosis, and adequate treatment.2 Low treatment adherence and 
treatment abandonment can result in the maintenance of the disease transmission chain, 
increased mortality, and development of mycobacterial resistance.2,3

The World Health Organization defines an abandonment rate of up to 5% as 
“acceptable”.4 The dropout rate in Brazil in 2017 was 10.8% among new pulmon-
ary cases confirmed through laboratory testing and varied from 1.5% in Acre to 
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14.3% in Goiás. In the state of Mato Grosso do Sul, this 
rate was 9.3%. In the same Brazilian population, the states 
Amapá and Piauí had dropout rates lower than or equal to 
5%. In the same year, a high percentage of cases with no 
recorded outcome was observed, which hindered a better 
estimate of the abandonment rate.5

Factors influencing treatment abandonment can occur 
at various levels, such as at the individual level and at the 
level of the service that performs treatment monitoring. 
Among the individual-level factors, male gender, unem-
ployment, use of illicit drugs, smoking, alcoholism, HIV, 
irregular treatment, and prior treatment.6–8

Adherence to tuberculosis treatment is a complex pro-
cess involving social determinants, biological factors, and 
factors related to health service organizations.9 One of the 
strategies used to improve adherence to treatment and the 
correct use of medicines is directly observed therapy 
(DOT). DOT improves adherence by creating a health 
professional–patient bond and having health professionals 
observe the patients taking tuberculosis medication.10 The 
Ministry of Health recommends its employment for all 
people undergoing treatment for tuberculosis.11

However, the success of a health policy is closely 
related to its implementation, and only 36.9% of new 
cases of pulmonary tuberculosis in Brazil underwent 
DOT in 2017.5 Health services in Brazil are organized 
through health-care networks that arrange for the provision 
of health actions and services that have integrated techni-
cal, logistical, and management support systems and seek 
to provide comprehensive care. The tuberculosis care ser-
vice is integrated with primary care, secondary and tertiary 
referral units, and the hospital network.5

Primary care units serve all patients with tuberculosis 
who use a basic treatment regimen and report only minor 
adverse effects. These units are also responsible for the 
patient’s DOT (Directly Observed Treatment) and health 
professional–patient bond, when referred to a secondary or 
tertiary referral unit. A secondary referral unit for tubercu-
losis is meant to serve patients referred for clarification of 
their case status, who use special treatment regimens, 
report major adverse effects, and have comorbidities that 
are difficult to manage.5 Primary health care in Brazil does 
not cover 100% of the population in the municipalities,10 

and several studies have shown that the effectiveness of 
DOT depends on the context and factors related to the 
health service.12,13

The cure rate among new laboratory-confirmed cases 
in Brazil was 71% in 2017 and ranged from 46.6% to 

92.5% across Brazilian states. This rate is lower among 
socially disadvantaged patients and those co-infected with 
HIV.12,13 These observations reiterate the need for 
improvements in disease control using individualized care.

Accurate diagnosis of the risk of patient abandonment 
is challenging for health-care professionals involved in 
tuberculosis programs at every level.14 A decision-making 
tool that helps to prioritize care in a reference outpatient 
clinic by using risk stratification and customizing treat-
ment plans to cater individual needs of patients can 
increase treatment effectiveness and outpatient monitoring, 
thereby reducing the workload of health-care 
professionals.14

This study aimed to determine factors associated with 
the risk of treatment abandonment, ie, discontinuing active 
tuberculosis treatment among patients receiving care at a 
secondary referral unit in Mato Grosso do Sul and to 
analyze the association of patients’ abandonment risk 
score with treatment outcome.

Patients and Methods
This observational, analytical, quantitative cohort study 
involving patient follow-up was carried out in the second-
ary reference clinic for tuberculosis at the Hospital Dia 
Professora Esterina Corsini of the Federal University of 
Mato Grosso do Sul, in the Midwest region of Brazil. All 
individuals with a clinical-epidemiological and/or labora-
tory diagnosis of active tuberculosis and were admitted to 
the hospital between July 2012 and June 2019 were invited 
to participate in the study. Patients invited to participate in 
the study were asked to sign an informed consent form. 
The research was approved by the Human Research Ethics 
Committee of the Federal University of Mato Grosso do 
Sul (approval number 3.355.036). This study was con-
ducted in accordance with the Declaration of Helsinki.

Patients aged 18 years and above who had started 
treatment for tuberculosis and been followed up for at 
least 30 consecutive days in our service were included in 
the study. Patients were excluded if they died, or if their 
tuberculosis diagnosis had changed, if they were incarcer-
ated or transferred, or if they did not complete treatment 
by June 2019.

Epidemiological and clinical data were prospectively 
collected using a standardized form. A risk score for 
treatment abandonment was calculated for all patients by 
the nurse at the initial consultation using a questionnaire 
elaborated from regression and neural network 
(Figure 1).14 The score was calculated for the following 
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variables: sex, age, cigarette smoking habits, drug use, 
occupation, religion, and whether treatment for tuberculo-
sis has been previously started. A score between 0 and 10 
was assigned for each variable, yielding a total summed 
score of up to 100 points, which was categorized into low 
(<20 points), intermediate (20–40 points) and high (≥45 
points) risk of discontinuing the treatment.14

Patients were followed up until treatment completion 
or abandonment. The primary outcome analyzed was 
abandonment of treatment or no abandonment. Treatment 
abandonment was considered to have occurred when the 
patient did not come to the health facility for 30 days after 
the scheduled return date.10 Smokers were defined as those 
who reported smoking every day, and those who had 
stopped smoking within less than one year before the 
study. Alcohol users were defined as those who reported 
regular alcohol consumption and those who stopped drink-
ing less than a year before the study. Tuberculosis was 
classified as pulmonary, extrapulmonary, and mixed (pul-
monary and extrapulmonary). Retreatment referred to 
patients who were restarting treatment after previous treat-
ment failure, relapse, or abandonment.

The potential study population consisted of 218 patients, 
and a representative sample of this population was estimated 
to be 140 patients, considering a margin of error of 5%, a 
confidence level of 95%, and a response distribution of 
50%.15 Statistical analyses were performed using the 
Statistical Package for the Social Sciences software (SPSS), 
version 23.0. Missing data were excluded from the analyses. 

Categorical variables were reported as frequencies and per-
centages, and the associations between them were analyzed 
using the chi-square test with Bonferroni correction when 
necessary, that is, when the variable was categorical, with a 
significance level of p < 0.05. Odds ratios (OR) and their 
95% confidence intervals (95% CI) were used to assess the 
association of variables with treatment abandonment. 
Multivariate analysis was conducted by adjusting for poten-
tial confounders, identified as variables having a p-value of 
≤0.20 in the univariate analysis. The level of statistical sig-
nificance used for the multivariate analysis was 0.05.

Results
A total of 205 patients were initially enrolled in the study. 
Fifty-seven patients (27.5%) were excluded from the analyses, 
and a total of 148 cases were analyzed (Figure 2). The study 
sample consisted of 65.0% men, with a mean age of 43.3 ± 
14.76 years (range: 18–89 years). In terms of education, 48.8% 
(61/125) of the patients had completed elementary school, and 
12% (15/125) had completed higher education. Illicit drug use 
was reported by 18.2% (27/148) of the patients.

The dropout rate in this study was 10.8% (95% CI: 6.1, 
16.2). Smoking (p = 0.012) and drug use (p = 0.035) were 
associated with abandonment. The characteristics gender, 
age, color, education, occupation, alcoholism, previous 
incarceration, place of residence, and income were not 
associated with treatment abandonment. Demographic 
characteristics of patients according to the treatment out-
come are shown in Table 1.

Figure 1 Abandonment risk score questionnaire.Notes: Source: Adapted from Prado TN. Utilização de redes neurais e regressão logística para a predição de fatores de 
abandono do tratamento da tuberculose nos municípios prioritários para o controle no Estado do Espírito Santo [dissertação] [Adapted from Prado TN. Use of neural 
networks and logistic regression to predict factors for the abandonment of tuberculosis treatment in priority municipalities for control in the State of Espírito Santo 
[dissertation]]. Vitória: Universidade Federal do Espírito Santo; 2010. Portuguese.14
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Of the total study participants, 37.2% (55/148) were HIV 
positive, of which 74.5% (41/55) were men, 49.1% (27/55) 
had pulmonary tuberculosis, 34.5% (19/55) had extrapul-
monary tuberculosis, and 16.4% (9/55) had mixed tubercu-
losis. Isolated pulmonary tuberculosis represented 56.8% 
(84/148) of the cases. The most common forms of extrapul-
monary tuberculosis were ganglionic, 11.5% (17/148); 
pleural, 11.5% (17/148); and meningeal, 3.4% (5/148), with 
a total of 19 different forms of tuberculosis. The diagnosis of 
tuberculosis was confirmed through laboratory testing in 
58.1% (86/148) of patients. Among HIV patients, the labora-
tory confirmation rate was 49.1% (27/55).

Twenty-three of the 148 patients were undergoing 
retreatment for tuberculosis, of which 69.6% (16/23) 
were doing so due to abandonment or relapse, and 26.1% 
(4/16) of those patients abandoned the treatment again. 
Based on risk stratification using the questionnaire, the 
distribution of abandonment risk scores assessing risk of 
dropout was as follows: 39.2% (58/148), 37.2% (55/148), 
and 23.6% (35/148) of the patients had low, intermediate, 
and high abandonment risk scores, respectively. Of the 
sixteen patients who abandoned treatment, 87.5% (14/16) 
were at high or intermediate risk of abandonment, and 
12.5% (2/16) were at low risk. The dropout rate among 
patients with low, intermediate, and high risk was 3.5% (2/ 
58), 10.9% (6/55), and 22.9% (8/35), respectively. The 

retreatment (p = 0.010) and type of tuberculosis (p = 
0.026) were related to abandonment. The variables HIV, 
type of diagnosis, and adverse reactions were not asso-
ciated with treatment abandonment. Characteristics of 
patients’ and clinical variables according to the treatment 
outcome are shown in Table 2.

In multivariate analysis, smoking and retreatment for 
tuberculosis had significant associations with treatment 
abandonment. After adjusting for potential confounders, 
smokers had higher odds of abandonment (aOR = 4.91; 
95% CI: 1.08, 22.32; p = 0.040) than non-smokers. 
Patients who were undergoing retreatment had higher 
odds of abandonment compared with those who were not 
(aOR = 3.66; 95% CI: 1.04, 12.88) (Table 3).

Variables that had a p-value of less than 0.20 in the 
univariate analysis were included in the multivariate ana-
lysis; they are highlighted in bold in Tables 1–3 shows 
only those variables that were significant in the multivari-
ate analysis. Patients with a high abandonment risk score 
had greater odds of discontinuing the treatment compared 
with those with a low score (OR = 8.30; 95% CI: 1.65, 
41.76; p = 0.003) (Table 4).

Discussion
This study shows that several factors including smoking, 
retreatment of the disease, and high abandonment risk 

Figure 2 Flowchart of study participant selection.
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score were associated with the abandonment of tuberculo-
sis treatment by patients. The profile of patients receiving 
care in the secondary tuberculosis referral unit in this 
study matched the characteristics of tuberculosis patients 
reported in the literature.16–20

Although the dropout rate in this study was high com-
pared with the WHO target of 5%, it is important to high-
light that the study setting was a secondary reference clinic 
for tuberculosis. Other studies on tuberculosis patients in 
referral units also report high abandonment rates varying 

Table 1 Characteristics of Patients Followed Up at a Secondary Reference Clinic for Tuberculosis in Campo Grande, MS, Between 
2012 and 2019, According to Treatment Abandonment (n = 148)

Variables Abandonment

Total % (n) 
% (n)

Yes 
% (n)

No 
% (n)

p-value

Sex 0.146
Male 64.9 (96) 13.5 (13) 86.5 (83)
Female 35.1 (52) 5.8 (3) 94.2 (49)

Average age (years)
18–42 46.6 (69) 8.7 (6) 91.3 (63) 0.439
43–89 53.4 (79) 12.7 (10) 87.3 (69)

Race
White 31.3 (46) 4.3 (2) 95.7 (44) 0.113
Non-white 68.2 (101) 12.9 (13) 87.1 (88)

Educational level
Primary 48.8 (61) 6.6 (4) 93.4 (57) 0.686

Secondary 39.2 (49) 8.2 (4) 91.8 (45)

University degree 12.0 (15) 13.3 (2) 86.7 (13)

Occupation
No 55.4 (82) 13.4 (11) 86.6 (71) 0.132
Yes 37.2 (55) 5.5 (3) 94.5 (52)

Smoking
No 65.5 (97) 6.2 (6) 93.8 (91) 0.012
Yes 34.1 (51) 19.6 (10) 80.4 (41)

Alcohol abuse
No 65.5 (97) 7.2 (7) 92.8 (90) 0.052
Yes 34.1 (51) 17.6 (9) 82.4 (42)

Illicit drugs
No 81.8 (121) 8.3 (10) 91.7 (111) 0.035
Yes 18.2 (27) 22.2 (6) 77.8 (21)

Had been in prison
No 31.8 (47) 8.5 (4) 91.5 (43) 0.746
Yes 12.2 (18) 11.1 (2) 88.9 (16)

Residence
Capital city 82.4 (122) 11.5 (14) 88.5 (108) 0.573
Other cities 17.6 (26) 7.7 (2) 92.3 (24)

Income
1 average salary or more 50.0 (74) 8.1 (6) 91.9 (68) 0.264

Less than 1 average salary 48.6 (72) 13.9 (10) 86.1 (62)

Notes: Results are presented as percentages in each group (abandoned and not abandoned). The data in parentheses are presented as absolute frequency. Values in bold 
indicate variables with p < 0.20 in univariate analysis that were included in the multivariate analysis.
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from 14.6% to 24.0%.16,17,19,21,22 A study comparing the 
different levels of care in Brazilian capitals showed that 
process and outcome indicators were better among patients 
who remained in primary care throughout the treatment 
period, and patients who were treated in secondary and 
tertiary care units had an abandonment rate of 22.7%, 
compared with only 16.8% in primary care.23

A secondary referral unit for tuberculosis should ideally 
serve patients referred for clarification of case status, who 

follow special treatment regimens, report major adverse effects, 
and have comorbidities, where performing DOT together with 
primary care is recommended. However, the reality is that due 
to the low coverage of primary care in many Brazilian states, 
this strategy cannot be fully implemented.24 Low adherence to 
the treatment for chronic comorbidities prevails in conditions of 
illiteracy, poverty, and unemployment.11,25 However, in our 
study, there was no association between level of education, 
income, and unemployment.

Table 2 Clinical Variables According to Abandonment of Patients Followed Up at the Secondary Reference Clinic for Tuberculosis, 
2012 to 2019, Campo Grande/MS (n = 148)

Variables Abandonment

Total Yes No p-value

% (n) % (n) % (n)

HIV
Negative 62.6 (93) 12.9 (12) 87.1 (81) 0.286
Positive 37.4 (55) 7.3 (4) 92.7 (51)

Type of diagnosis
Laboratory tests 58.1 (86) 12.8 (11) 87.2 (75) 0.361
Clinical/epidemiology 41.9 (62) 8.1 (5) 91.9 (57)

Type of entry
Retreatment 15.9 (23) 26.1 (6) 73.9 (17) 0.010
New case 84.1 (125) 8.0 (10) 92.0 (115)

Adverse effects
Major 11.2 (17) 11.8 (2) 88.2 (15) 0.643
Minor 81.8 (121) 10.5 (10) 91.7 (111)

Type of tuberculosis
Pulmonary/extrapulmonary 12.8 (35) 26.3 (5)a 73.7 (14)
Pulmonary 56.8 (84) 11.9 (10)ab 88.1 (74) 0.026
Extrapulmonary 30.4 (45) 2.2 (1)b 97.8 (44)

Notes: Data are presented as percentages in each group (abandoned and not abandoned). The data in parentheses are presented as absolute frequencies. Values in bold 
indicate variables with p < 0.20 in the univariate analysis that were included in the multivariate analysis. a, b, abDifferent letters in the column indicate a significant difference 
between the variations of the variable, in relation to the percentage of dropout (chi-square test with Bonferroni correction, p <0.05). 
Abbreviation: HIV, human immunodeficiency virus.

Table 3 Factors Associated with Treatment Abandonment Among Study Participants, Campo Grande, MS (n = 148)

Variables Abandonment

Yes % (n) No % (n) Odds Ratio (95% CI) aOR (95% CI) Adjusted 
p- value

Smoker
Yes 80.4 (41) 19.6 (10) 3.70 (1.12–13.14) 4.91 (1.08–22.32) 0.040

No 93.8 (91) 6.2 (6) 1 1

Type of entry
Retreatment 73.9 (17) 26.1 (6) 4.06 (1.06–14.14) 3.66 (1.04–12.88) 0.048
New case 92.0 (115) 8.0 (10) 1 1

Notes: Results are presented as percentages in each group (abandoned and not abandoned). The data in parentheses are presented as absolute frequencies. 
Abbreviation: aOR, adjusted odds ratio.
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Patients who smoked were more likely to quit treatment 
than non-smokers, since smoking was independently asso-
ciated with the study outcome. A study carried out in Rio de 
Janeiro also showed a strong association between smoking and 
discontinuing treatment (RR = 6.29).26 Some studies have 
found that smoking is often not a factor predicting treatment 
abandonment; however, it is important to note that the popula-
tion of smokers consists mostly of older people, among whom 
treatment abandonment is less frequent. Therefore, the effect 
of this variable may be confounded.7

In this study, it was not possible to assess lack of laboratory 
confirmation of the diagnosis (41.9%) as a risk factor for 
abandonment. In the literature, patients without laboratory 
confirmation of the diagnosis have a high risk of 
abandonment,27 which can be explained by the fact that the 
service is a secondary referral unit that receives patients whose 
diagnoses are difficult to elucidate, including those co-infected 
with HIV. The rate of tuberculosis/HIV co-infection in 37.2% 
of the patients was similar to that found in the literature (13.9– 
35.5%). Although HIV serological status did not significantly 
influence dropout in our study, some studies have identified 
this variable as a protective factor.20,22 One possible explana-
tion is the organization of services and the care network 
structured to treat people with HIV within the last 20 years. 
However, some studies also emphasize co-infection as a risk 
factor for abandonment.28

The odds of treatment abandonment among patients 
undergoing retreatment was 3.66 times higher than those 
not undergoing retreatment, with 26.1% (6/23) of retreat-
ment patients having given up treatment. One study iden-
tified that 76.4% of patients undergoing retreatment ended 
up abandoning their treatment.29 Similarly, another study 
found a significant association between treatment aban-
donment and patients undergoing retreatment.30

A study of patients with paracoccidioidomycosis and 
tuberculosis suggested that respiratory symptoms cause 
greater limitations in daily life, leading patients to be 
more concerned about their treatment.22 However, patients 

are concerned about the disease while feeling sick, and 
when they feel clinical improvement during the mainte-
nance phase of the treatment, they generally believe they 
are cured, which is not the case in extrapulmonary 
tuberculosis.31,32 However, improvement in respiratory 
symptoms after a period of treatment is a factor influen-
cing abandonment. Despite existing guidelines, the low 
perception of disease severity coupled with all the diffi-
culties of treatment can lead the patient to abandon 
therapy.33

Upon examination of the association of the treatment 
outcome with risk strata defined by the abandonment risk 
score, a significant difference was found between patients 
with high scores and those with low scores. A low risk of 
treatment abandonment was observed in 36.2% of patients, 
where the dropout rate was only 3.5%. Those at high risk 
accounted for 23.7% of all patients, and 22.9% effectively 
abandoned treatment. An internal validation study of the 
abandonment risk score found that a high probability score 
result increased the probability of needing supervised 
treatment by a factor of 23.14

To achieve universal coverage as recommended, DOT 
can certainly be performed for patients with a low prob-
ability of abandonment. However, this would lead to an 
increased investment of health-care professionals’ time 
and effort in a population that may not receive direct 
benefits, as well as decreasing the time invested in patients 
at high risk of abandonment. Thus, advocating the same 
strategy for all patients may lead to missed opportunities 
to prioritize increased quality monitoring among a popula-
tion at greater risk of abandonment.

This study had some limitations. It was necessary to 
retrospectively search for incomplete data; the study sam-
ple was limited to the operational routine of the service 
studied. The total number of participants may not have 
allowed for the detection of stronger associations. 
However, the present study is unique in that it evaluates 
the factors associated with treatment abandonment in a 

Table 4 Distribution of Patients According to Abandonment Risk Score and Actual Treatment Abandonment (n=148)

Score Abandonment Adjusted p-value

Total % (n) Yes % (n) No % (n) Odds Ratio (95% CI)

Low 39.2 (58) 3.5 (2)b 96.6 (56) 1 -

Medium 37.2 (55) 10.9 (6)ab 89.1 (49) 3.43 (0.67–17.77) 0.122
High 23.6 (35) 22.9 (8)a 77.1 (27) 8.30 (1.65–41.76) 0.003

Notes: Results are presented as percentages in each group (abandoned and not abandoned). The data in parentheses are presented as absolute frequencies. a, bDifferent letters in the 
column indicate a significant difference between the variations of the variable, in relation to the percentage of dropout (chi-square test with Bonferroni correction, p <0.05)
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secondary referral unit in the state and also assesses the 
relationship between the abandonment score and the out-
come in a different population from the one used for 
development of the score.

Conclusion
The factors associated with increased risk of abandoning 
treatment at the secondary referral clinic were smoking and 
tuberculosis retreatment. Both smoking and retreatment of 
the disease are variables that make up the abandonment risk 
score used in this study. These factors can therefore be 
considered as priorities while developing strategies to 
improve adherence. Risk stratification using an abandonment 
risk score tool in the monitoring and treatment of patients 
with tuberculosis is useful in quantifying the risk of abandon-
ing treatment at a secondary referral unit. Considering that 
the strategy for providing family health coverage is variable 
in Brazil, the use of this tool in other levels of health services 
should be explored to prioritize efforts toward patients most 
likely to drop out. In addition, we conclude that the abandon-
ment risk score can assist health-care professionals; and 
despite being one more form to fill, it is simple, fast, and 
helps to prioritize patients who require more attention, 
thereby reducing the workload.
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