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Abstract
Objective: To assess treatment outcomes and determinants of outcome among tuberculosis patients.
Design: A longitudinal study design involving a cohort of sputum smear-positive pulmonary tuberculosis patients
at initiation of therapy, who were followed up to the end of treatment at eighth month.
Setting: Tuberculosis treatment centers in Ibadan, Nigeria
Results: A total of 1,254 patients were followed up with a mean age of 35.0±3.3 years. The percentages of patients with
treatment outcomes assessed in the study were as follows: cure (76.6%), failure (8.1%), default (6.6%), transferred
out (4.8%), and death (1.9%). The cure rate varied significantly between treatment centers from 40 to 94.4% (P<0.05).
The treatment centers located within the specialist health centers at Jericho and the University College Hospital had
50 and 75% cure rates, respectively. The mean age of cured patients was 31.2±3.1 years, which was significantly
lower than the mean age of those with poor treatment outcomes (36.7±3.5 years; P<0.05). Males had a higher risk
of a poor treatment outcome (RR=1.8; 95% CI: 1.02-1.94) than females. Also, patients with a poor knowledge of
tuberculosis had a higher risk of having a poor treatment outcome (RR=1.35; 95% CI: 1.25-1.62) compared to those
with a good knowledge.
Conclusion: Variations in health center treatment outcomes and poor knowledge of tuberculosis among patients
suggest that poor program implementation quality may be a major modifiable determinant of treatment outcomes
in our environment.
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Résumé
paramètre: Centres de traitement de la tuberculose en Ibadan, Nigeria
objectif: Pour évaluer les résultats de traitement et les déterminants de résultat entre la tuberculose patients.
design: A plan d’étude longitudinale impliquant une cohorte de salive frottis positif pulmonaire patients de la
tuberculose au lancement d’une thérapie, qui ont été suivies à la fin de traitement à 8 mois th .
résultats: A total des 1,254 patients ont été suivies avec un âge moyen de 35.0±3.3 ans. Les pourcentages des patients
atteints de traitement résultats évalués dans l’étude étaient comme suit: remède (76.6 %), échec (8,1 %), par défaut
(6,6 %), transféré (4,8 %) et la mort (1,9 %). Le taux de guérison variait considérablement entre centres de traitement
de 40 à 94.4 % (p < 0,05). Les centres de traitement situés dans les centres de santé spécialiste à Jéricho et le Collège
CHUV avaient de 50 et 75 % taux de guérison, respectivement. Le moyenne d’âge des patients séchées était 31.2±3.1
ans, qui était nettement moins que l’âge moyen des personnes avec les résultats de mauvais traitements (36.7±3.5
ans; p < 0,05). Les hommes avaient un risque plus élevé d’un résultat de mauvais traitements (RR = 1,8; 95 % CI:
1.02 1.94) que les femmes. En outre, patients atteints d’une mauvaise connaissance de la tuberculose avaient un
supérieur risque d’avoir un résultat de mauvais traitements (RR = 1,35; 95 % CI: 1,25-1.62) par rapport à ceux ayant
une bonne connaissance.
conclusion: variations en centre de traitement santé et de mauvaise connaissance de la tuberculose chez les
patients suggèrent que programme mauvaise qualité de mise en œuvre peut être une importante modifiable facteur
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Introduction
Effective tuberculosis (TB) treatment has been
shown to have a significant effect on the control
of TB. Completion of treatment of active cases
is therefore the most important priority of TB
control programs.[1] Guidelines suggest a target
treatment completion rate of 85% for infectious
cases.[2] In 1994, the World Health Organization
(WHO) estimated the rate of treatment success to
vary from 77% in areas instituting WHO TB control
strategies, which include the use of directly observed
therapy, to 41% in areas without such strategies.[2]
In Nigeria, the treatment success rate was 79% in
2002; this increased to 85% in 2003. The default rate
remained as high as 11% in the 2-year period, while
the death rate was 6.7%.[3] In Ilorin, a northcentral
town, a 43.7% cure rate and a 44.2% default rate were
found in a 9-year review of records of TB cases.[4] A
similar study in Ife, a southwest town, showed that
73% of patients completed treatment, while 27%
defaulted at some point.[5] The treatment success
rate has not been published for Ibadan, the largest
city in Nigeria.
Moreover, Nigeria has the highest estimated
number of new TB cases among the African
countries (200,000 annually).[6] The treatment of
TB in Ibadan, like any other part of the country,
is organized to follow the National Tuberculosis
and Leprosy Control Programme (NTBLCP)
guidelines. Although, completion of treatment is
monitored primarily by the Public Health Unit,
information on treatment outcomes is rarely
reported.
Poor treatment outcome has serious consequences,
including ongoing infectivity and development of
drug-resistant Mycobacterium tuberculosis. No reliable
way exists to predict which patient will complete TB
treatment; however, failure to complete treatment
has been associated with alcohol abuse, drug abuse,
and homelessness.[7,8] Also, patients with AIDS have
been found to be more likely than those without
AIDS to complete treatment.[7] The extent to which
other factors, including program quality, influence
the outcome of treatment has not been explored.
The objective of this study, therefore, was to assess
treatment outcomes and its determinants among
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smear-positive pulmonary TB patients attending
treatment clinics in Ibadan, Nigeria.

Materials and Methods
The study was carried out in Ibadan, the capital of
Oyo, one of the 36 states of the Federal Republic of
Nigeria. Oyo is located in the southwest geopolitical
zone of the country. The city covers an estimated
150 sq km and a population of over three million
in the year 2000.[9] The Oyo State Leprosy and
Tuberculosis Control Unit, which has been in
existence since the colonial era, was reactivated in
1991 during the formal launching of the NTBLCP.
It is supported technically and financially by the
Damien Foundation of Belgium. The treatment of
TB is decentralized in Ibadan to increase accessibility,
like in other parts of the state. There are 11 TB
treatment centers throughout the city. All the centers
are located within primary health care centers,
except those affiliated with Jericho Chest Hospital
and the University College Hospital (UCH), which
are specialist health facilities. Treatment regimens
and procedures, including laboratory diagnosis, are
guided by the National Policy on TB and Leprosy
Control.[6]
A longitudinal study design was utilized. All patients
who were sputum smear-positive at the initiation
of treatment at all of the 11 treatment centers were
followed up until the completion of treatment
in the eighth month. The instruments used for
the collection of data included a data collection
format and a structured interviewer-administered
questionnaire. The data collection format was used
to extract data from the patient`s record, while the
structured questionnaire obtained data regarding
the patients` knowledge of TB, drug treatment,
and other factors likely to affect treatment outcome,
such as compliance with clinic appointments, family
support, and the duration of illness. Follow-up
information was obtained on a monthly basis.
The main variable analyzed was the treatment
outcome. Treatment outcome definitions, adapted
from an international standard classification,[10] were
as follows: (1) cured (a smear-positive patient based
on the medical record, who had a negative sputum
smear during the eighth month of treatment and on
at least one previous occasion); (2) died (a patient
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who died during treatment irrespective of cause);
(3) failed (a smear-positive patient who remained
smear-positive at the fifth month of treatment);
(4) defaulted (a patient who did not come back to
complete chemotherapy and there was no evidence
of cure through the sputum result during the fifth
month of therapy), (5) treatment interruption (a
patient who did not collect medications for 2 months
or more at a particular time or at interval, but still
come back for treatment and in the 8th month of
treatment, the sputum result was positive), and (6)
transferred out (a patient who was transferred to
another treatment center and for whom treatment
results are not known).
A Chi-square test was used to evaluate differences
in categorical variables. The Fisher’s exact test
was used when cell sizes were < 5. The Student
t-test was used to compare continuous variables,
and logistic regression analysis was performed to
identify predictors of poor treatment outcome. Poor
treatment outcome was defined as those patients
with treatment failure, treatment default, treatment
interruption, patients who transferred out or patients
who died while receiving treatment. The knowledge
score was computed from 10 items on knowledge
about the disease, prevention, and treatment. Poor
knowledge was defined as a score < 4. A multivariate
model was constructed using factors that were found
to be significant (a P value < 0.05) on univariate
analysis. Data analysis was carried out with SPSS,
version 11. Informed consent was obtained from
study participants and ethical approval was obtained
from the University of Ibadan and the UCH (UI/
UCH) Institutional Review Committee before
embarking on the study.

Results
A total of 1,254 patients were enrolled in the study.
The mean age was 35.0±3.3 years. The patients
were predominantly of Yoruba descent (82%). The
majority of the patients was males (55.0%) and
married (58.4%). Although a high proportion of
the patients (94.3%) were employed, the majority
(66.6%) earned less than N15, 000 per month
[Table 1].
The percentages of patients with treatment outcomes
assessed in the study were as follows: cured
(76.6%), failed (8.1%), defaulted (6.6%), treatment
interruption (2%), transferred out (4.8%), and died
(1.9%). Treatment outcomes varied significantly
between health centers, with the Adifase Treatment
Centre having the lowest cure rate (40%) and the
Agbongbon Treatment Centre having the highest
cure rate (94.4%). The treatment centers located in
the specialist hospitals at Jericho and the UCH had
Vol. 8, April-June, 2009

Table 1: Characteristics of patients with smear
positive pulmonary tuberculosis from 11 treatment
centers in Ibadan
Characteristics
Age group
<15
15-44
≥45
Gender
Male
Female
Marital status
Never married
Married
Divorced
Widow/widower
Cohabit
Ethnic grouping
Yourba
Ibo
Hausa
Others
Occupation
Employed
Unemployed
Educational Status
None
Primary
Secondary
Tertiary
Income
No earners
<N15,0000
≥N15,0000

Frequency; n =1,254

%

48
912
294

3.8
72.7
23.5

690
564

55.0
45.0

450
732
30
36
6

35.9
58.4
2.4
2.9
0.4

1026
102
42
84

81.8
8.1
3.4
6.7

1182
72

94.3
5.7

150
366
588
150

12.0
29.2
46.9
12.0

72
834
348

5.7
66.5
27.8

50 and 75% cure rates, respectively [Table 2]. The
mean age of the cured patients (31.2±3.1 years) was
significantly lower than the mean age of those with a
poor treatment outcome (36.7±3.5 years; P<0.05).
On multivariate logistic regression, factors that were
found to predict poor treatment outcomes included
male gender (adjusted RR 1.8; 95% CI: 1.62-1.94)
and poor knowledge of TB (adjusted RR 1.35; 95%
CI: 1.25-1.62; Table 3).
Table 2: Distribution of cure rate by location of
treatment centers
Location of
treatment centre
Oniyanrin
Alafara
Molete
Iwo Road
University College
Hospital
Jaja
Jericho
Adifase
Olomi
Agbongbon
Moniya
Total

Number of
Number cured
patients treated
(%)
228
162 (71.1)
270
240 (88.9)
168
114 (85.7)
156
126 (80.8)
24
18 (75)
36
108
60
36
108
60
1254

30 (83.3)
54 (50)
24 (40)
30 (83.3)
102 (94.4)
30 (50)
960 (76.6)
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Table 3: Predictors of poor treatment on
multivariate analysis
Variables

Male sex
Poor Knowledge of TB

a

Adjusted relative risk and
{95% confidence interval
(CI)}
1.8 {1.6 -1.9}
1.4 {1.3 -1.6}

a
Poor knowledge defined as those who score less than 4 on a
10-point knowledge scale

Discussion
Any treatment outcome in which a cure is not
established, i.e. sputum conversion to negative
among active TB cases, will pose a danger to the
community; hence, prevention of such occurrences
is necessary to maximize the efficiency of TB control
programs. The finding herein that TB primarily
affects the young age group was consistent with
previous reports in developing countries.[5,11,12]
However, TB has been reported to be two-to-four
times more prevalent among the elderly age group
in developed countries.[13] Also, the observation that
a greater percentage (55%) of the patients in this
cohort was males is consistent with other reports.[4,14]
TB is closely associated with poor living conditions,
poverty, and low socioeconomic status. Although the
majority of the patients in this study were employed
(94.3%) and had a post-primary education (58.9%),
most (72.2%) were earning < N15, 000.00 a month.
This is consistent with the report from Ife[5] in
which low socioeconomic status, overcrowding,
and poor living conditions were identified as major
risk factors in the development of pulmonary TB.
The cure rate of 76.6% found in this study is
below the recommended target of 85% by the
WHO.[3] Even if those who were transferred out
were cured, the cure rate may not have been better
than was estimated. The HIV status of the patients
was not known because HIV screening tests were
not routinely carried out; hence, our estimate could
not be attributed to the prevalence of the infection
among the study population. However, the estimated
cure rate is close to the cure rate of 73% among
pulmonary TB patients in the Obafemi Awolowo
University Teaching Hospital (OAUTH) in Ile
Ife.[5] The cure rate varied significantly between
the treatment centers. The treatment centers with
the lowest and highest cure rates were manned
by primary health care workers. Cure rates of 50
and 75% were found for treatment centers located
within the specialist hospitals at Jericho and the
UCH, respectively. Although the care patients
received in these centers may not necessarily
represent TB management in the community, it is
thought to be superior given that these are tertiary
health centers. There is thus a need to study health
Annals of African Medicine

centre-specific challenges to a high cure rate in our
environment. In Montreal,[1] for example, it was
found that university-affiliated centers adhered
to recommended standard treatments only some
of the time (in 25% of cases the initial treatment
was a regimen not considered standard by current
guidelines).
The data revealed that males are at an increased
risk of a poor treatment outcome compared to
females. This is consistent with other published
reports.[15,16] Lienhardt et al, in 1998, reported
that females were more likely to achieve a cure
than their male counterparts.[15] Similarly, Diel et
al, attributed poor treatment outcomes, such as
default, failure, and death, to males.[16] Also, the
risk of a poor treatment outcome was higher among
those with poor knowledge. This is consistent with
the report by Jaramillo that non-compliance and
other treatment outcomes are associated with poor
education of patients on TB therapy.[17] It is also
consistent with the findings of Khan et al, that low
knowledge of TB and therapy is a predictive factor
of adverse treatment outcome among TB patients.[18]
In conclusion, the findings provide a useful insight
in understanding challenges to treatment outcomes.
The cure rate among smear-positive pulmonary TB
patients, though moderate, is less desirable, hence
the need for stakeholders in TB control to intensify
efforts in identifying and developing solutions.
The poor knowledge identified in this study, as a
barrier to higher cure rates among patients, could be
modified by health education intervention. Variation
in health centre treatment outcomes underscore the
need for further research to identify centre-specific
factors associated with poor treatment outcome.
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