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This study was designed to identify risk factors associated with defaulting during TB treatment and 
indicate specific adjustments to be made. This study is a retrospective, cohort study. Information on all 
TB patients attending clinic for treatment from 1st April 2004 to 30th June 2007 was collected using a 
data collection form. A total sample of 938 patients was reviewed. The overall default rate among the TB 
patients was 14.4% and was about half (44.3%) of the entire negative outcome. 743 (79.2%) of cases 
were cured or completed treatment and 9 (1.0%) of cases were transferred out. Factors associated with 
default were return after default (p = 0.000), presentation with extra-pulmonary TB (p = 0.000) and 
defaulting in the first two months of treatment (p = 0.00). There was no statistically significant difference 
in the rate of default between HIV positive and HIV negative TB patients (22.8% vs 10.5%, X2 = 0.15, p = 
0.699) and distance of domicile from PHC centres (p = 0.91). This study suggest that National TB control 
programmes should pay a closer attention to the issue of home visit and monitoring especially among  
patients with smear-negative PTB or EPTB and those returning after default in African population. 
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INTRODUCTION 
 
In Nigeria, tuberculosis (TB) is a serious public health 
problem. The WHO estimated 380,000 (9293/100,000 
population) new tuberculosis cases annually with 60% 
annual risk of infection for TB. Many tuberculosis (TB) 
epidemiologists regard obtaining high compliance levels 
in the population under treatment as even more important 
to a community’s welfare than finding new cases (World 
Health Organization WHO Tuberculosis Programme, 
1994). Poor compliance with treatment (default) is thus a 
major impediment to effective tuberculosis (TB) 
chemotherapy worldwide and is one of the major causes 
of prolonged infectivity, poor outcomes for example, 
treatment failure and drug resistance (Grzybowski and 
Enarson, 1978). A rule of thumb is a national TB program 
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that has a default rate of greater than 15% must 
emphasize achieving greater compliance over finding  
new cases. It is very important in tuberculosis (TB) 
control to detect the disease as early as possible and to 
ensure that those diagnosed complete their treatment 
and get cured. The World Health Organization (WHO) 
target for treatment success is 85% of all detected 
smear-positive cases (Grzybowski and Enarson, 1978). 
Mycobacterium tuberculosis has shown a propensity to 
mutate toward drug resistance, and defaulting patients 
have delayed sputum conversion and almost invariably 
relapse, often with a drug resistant strain, thus increasing 
the cost of treatment and may eventually lead to death 
(Romanus et al., 2000). 

Retreatment requires more expensive drugs producing 
a greater financial burden on either the patient or public 
health delivery system. Moreover, defaulting patients 
remain infectious and constitute a danger to their families 



 
 
 
 
and the community, a situation that is exacerbated by the 
organism being resistant to first line drugs (Farah, 2005). 
An effective reporting system enables a determination of 
the overall effectiveness of tuberculosis control 
programme at the local, national and global levels; 
resource needs, the true distribution and dynamics of the 
disease within the population as a whole not just the 
population served by the government tuberculosis control 
programme. Detection and treatment of new cases in 
directly observed treatment short course chemotherapy 
(DOTS) programmes is believed to be the most valuable 
strategy for TB control (World Health Organization, 
1992). However even though free medication may be 
available, many patients may not be successfully treated 
(Zellweger and Coulon, 1998; Steyn, 1997; Shargie and 
Lindtjørn, 2005). Main reasons for non-success are death 
while on treatment or before start of treatment and loss to 
follow-up. Nevertheless, well motivated health providers 
can improve the compliance rate of certain patients to 
treatment by focusing upon patient satisfaction and by 
increasing the degree of supervision and patient support 
throughout the duration of treatment, together with health 
education, counselling from a specially trained nurse and 
patients education booklets (Chaulet, 1990; Kilpatrick, 
1987; Datiko et al., 2008). It is important to note, 
however, that non-compliance with TB treatment is 
underestimated by surveillance data. Many DOTS 
experiences in developing countries have been reported 
(El-Sony et al., 2002; Kassu et al., 2007; Federal Ministry 
of Health, 2005). 

This study was designed to identify risk factors 
associated with defaulting during TB treatment. Reporting 
on the default pattern and other treatment outcome within 
the NTBLCP programme (as in this study) may highlight 
programmatic weakness, assess the overall effectiveness 
of the tuberculosis control program and indicate specific 
adjustments to be made. 
 
 
MATERIALS AND METHODS 

 
Study design 
 
The present study was a retrospective, cohort study. The 
information was collected from the facility record using a data 
collection form. A cohort of all TB patients attending clinic for 
treatment from 1st April 2004 to 30th June 2007 was used. 
 
 
Study location 

 
There are 20 local government areas (LGAs) in Ogun State with 
each LGA having a TB and leprosy supervisor and one central 
register for each LGA. This study was carried out at the primary 
health care (PHC) units in the ljebu North Local Government Area 
of Ogun State. The biggest town is ljebu-lgbo town which is a semi-
urban settlement. All other towns in the area where the PHC were 
located are rural settlements with an estimated population of 207, 
969 people (projections from 1991 National population census). It 
occupies an area of 969 square kilometres with an average density 
of 215  persons  per  square  kilometre.  The  predominant  tribe  is 
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Yoruba with ljebu people in the majority. The major occupations of 
the people are trading and farming. There are nine tuberculosis and 
leprosy control clinics in the LGA located at Obada PHC, Ago 
Iwoye/Ibipe PHC, Ago Iwoye /Oke-Odo PHC, Oke Agbo PHC, 
Oru/Awa/Ilaporu PHC, OOU Health Centre, Oru Refugee Camp, 
Apoje PHC, with a leprosy settlement centre   located at Oke Eriwo. 
A central register for all the PHC units is kept at the Obada PHC 
unit. The Tuberculosis and Leprosy Supervisor for the Local 
Government coordinates activities of all the TBL centres. The 
German Leprosy and TB relief association (GLRA) is responsible 
for the provision of free drugs for the programme. 
 
 
Sampling method 

 
A total sample of all patients diagnosed with and receiving 
treatment within the PHC units of the national tuberculosis and 
leprosy control programme (NTBLCP) programme in ljebu North 
LGA between 1st April, 2003 and June 2007, including those 
transferred in from other LGA were enrolled in the study. 
 
 
Diagnosis of tuberculosis 
 
Persons suspected of having TB are referred to TB clinics at district 
health centres or to the TB clinic at the general hospital for a 
standardized evaluation, including history and physical 
examination, examination of three sputum specimens for acid fast 
bacilli (AFB), and, if AFB smear-negative, chest radiography. TB 
diagnosis and classification follow standard WHO definitions (World 
Health Organisation, 2003). All persons diagnosed with TB in these 
facilities undergo HIV counselling and testing if available in the 
centre. A rapid serological test is performed in the TB clinic. HIV 
testing in the laboratory is by enzyme-linked immunosorbent assay 
followed by two different HIV ELISA tests if the first is positive. The 
tests kits used varied over the time of this project. In addition to 
routine clinical records and standardized TB registers, TB clinics 
also maintain a separate register of HIV-infected TB patients. 
Patients who have a positive retroviral screening test result are sent 
to the nearest teaching hospital. The Olabisi Onabanjo University 
Teaching Hospital for a confirmatory test and commencement of 
anti-retroviral Therapy (ARV), if required. 
 
 
Data collection 
 
We retrospectively reviewed TB, HIV and TB/HIV registers and 
clinical records to collect data about all HIV-infected TB patients 
aged ≥15 years diagnosed in ljebu North LGA between 1st April, 
2003 and June 2007, including those transferred in from other LGA. 
The support and assistance of the NTBLCP programme officer for 
Ogun state was enlisted through an advocacy visit to his office, who 
in turn linked up with the TBL supervisor for the Ijebu North LGA to 
ensure an unfettered access to patient register. Data were 
abstracted from these records using a standardized form that 
included questions about personal and demographic history; HIV 
risk factors, conditions, and treatment; TB diagnostic studies, 
treatment history and treatment outcomes. Public health staffs were 
trained to complete the abstraction form, and forms were checked 
for completeness and accuracy by a data collection supervisor. 
 
 
Definition of data for analysis 
 
We used standard WHO definitions for TB disease classification, 
registration and treatment outcome categories (World Health 
Organisation, 2003; International Union Against Tuberculosis and 
Lung Disease, 1996). TB registration status was divided  into  “new, 
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treatment after relapse, treatment after failure, treatment after 
default or “transfer in.” Final TB treatment outcome was divided into 
“successful, failure, death, or default or transferred out.  A 
successful treatment outcome included cured or completed. 
 
 
Inclusion criteria 

 
1). Patients were included in this study if they belonged to a cohort 
of patient who were diagnosed with tuberculosis and received 
treatment within the framework of the NTBLCP in ljebu North LGA 
between 1st April 2003 and 30th June, 2007 irrespective of the 
treatment outcome. 
2). Patients who completed their treatment within the periods of 
study. 
3). Also, all patient who were transferred into the TB programme of 
the LGA from PHC units in other LGAs of the state or from another 
state are included with an accurate recording of their initial 
registration data from the primary PHC (referral) units. 
4). The study included all PTB patients (whether sputum smears 
positive or sputum smear negative) and also all extra-pulmonary TB 
cases diagnosed clinically for example, chronic cough, chest X-ray 
etc still had sputum smear examinations and were labelled based 
on their sputum smear status. 
5). Extra-pulmonary cases are clinically diagnosed and 
recommended for treatment by a clinician. 
 
 
Data analysis 
 
To describe patient characteristics, we calculated proportions and 
medians. For categorical variables, we compared proportions using 
chi-square tests and when appropriate, Fisher's exact test. For 
continuous variables, we compared medians using the Wilcoxon 
Rank-Sum Test and evaluated trends using chi-squared test for 
trend. In bivariate analysis, we analyzed risk factors for mortality by 
age, sex, HIV infection, residence in a rural district, adverse event 
during TB treatment, TB smear status, disease location, TB types 
and registration status. Chi-square was used to determine 
association between categorical variables and a p value of less 
than 0.05 was considered significant. Data was presented in a 
tabular form. 
 
 
Ethical considerations 
 
Ethical clearance 

 
It was obtained from the Olabisi Onabanjo Teaching Hospital Ethics 
Board. Confidentiality on candidate's information was maintained. 
Permission of the State Ministry of Health, NTBLCP programme 
officer for Ogun state and TBL supervisor for the Ijebu North LGA 
were obtained before the commencement of the study. 
 
 
RESULTS 
 
A total sample of 938 patients diagnosed with and 
receiving treatment within the PHC units of the NTBLCP 
programme in ljebu North LGA between 1st April, 2003 
and June 2007, were included in the study. Of these, 464 
(49.5%) were males. The age ranged from 1 to 83 years, 
(mean 36.67 ± 16.4 years). The weight range at 
presentation was between 9 to 98 kg (mean 48.5 = 12.1 
kg). Default was highest (42/135) among the youths 16 to 

                                                          
 
 
 
30 years with a default rate of 13.9% followed by 
reproductive age group 31 to 45 years (36/135) and 
default rate of 16.5%. This was not statistically significant 
(p = 0.859). The overall default rate among the TB 
patients was 14.4%. There was no significant difference 
in default rate between male and female patients (15.3% 
vs 13.5%, p = 0.432). Table 1 shows the default rate and 
their distribution by sex and age-groups. The default rate 
was about half (44.3%) of the entire negative outcome in 
the management of TB patient using the DOTS strategies 
in this Nigeria population. Table 2 presents the final 
outcomes of therapy, where it may be noted that 743 
(79.3%) of cases were cured or completed treatment. It is 
estimated that 135 (14.4%) defaulted, and 9 (1.0%) of 
cases were transferred out. The TB/HIV Collaborative 
project whereby tuberculosis patients were 
simultaneously offered VCCT for HIV was commenced in 
the last quarter of the study. 777 (82.8%) of the subjects 
were not offered the services. Of the 161 patients who 
were offered such services 42 (26.1%) were HIV positive. 

Rate of default was significantly higher among those 
who were returning to continue their treatment after they 
have previously defaulted (33.8%) and those who had a 
relapse of the disease after previous treatment (17.9%) 
when compared with other categories of patients on 
treatment such as new patients (11.4%), and those with 
treatment failure (27.0%) (X

2
 = 36.4, p = 0.0001). There 

was no statistically significant difference in the rate of 
default between HIV positive and HIV negative TB 
patients (24.4% vs 21.4%, X

2
= 0.15, p=0.699). However 

distance from PHC centre was not significantly 
associated with default rate (14.7 for those living within 0 
to 5 km vs 13.7 for those living within 6 to 10 km and 16.7 
km for those living more than 10 km radius, p = 0.91). 
Those who presented with extra-pulmonary leisions 
(69.2%) defaulted significantly when compared with those 
that presented with pulmonary leisions alone (126/925). 
Furthermore, those who presented with negative pre-
treatment sputum (23.2%) were significantly associated 
with default among the TB patient in this study (P = 0.00) 
(Table 2). Significant majority (95.6%, X

2
 for trend = 

205.822, p = 0.00) of the patient that defaulted did so 
within the first 2 months (intensive phase of therapy) of 
presentation at the PHC centres. 
 
 
DISCUSSION AND CONCLUSION 
 
This study shows an overall default rate among the TB 
patients of 14.4%. This is much higher than the WHO 
recommended rate of 3% (World Health Organization 
WHO Tuberculosis Programme,1994; International Union 
Against Tuberculosis and Lung Disease, 1996). Several 
studies have reported similarly high default rate in African 
population (Dodor and Afenyadu, 2005; Singh et al., 
2002; Tabarsi et al., 2009). This indicates that much 
health education still need to be done  at  the  PHC
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Table 1. Default rate and socio-demographic characteristics. 
 

Socio-demographic characteristics Total {No (%)} Default rate {No (%)} P value 

Age    

0-15 years 114 (12.2) 14 (12.3)  

16-30 years 303 (32.3) 42 (13.9) 0.859 

31-45 years 218 (23.2) 36 (16.5)  

46-60 years 130 (13.9) 19 (14.6)  

>60 years 173 (18.4) 24 (13.9)  

Total 938 (100.0) 135 (14.4)  

    

Sex    

Male 464 (49.5) 71 (15.3) 0.432 

Female 474 (50.5) 64 (13.5)  

    

Location of domicile    

0-5 km radius 626 (66.7) 92 (14.7)  

6-10 km radius 306 (32.6) 42 (13.7)  

>10 km radius 6 (0.6) 1 (16.7) 0.91 
 
 
 

Table 2. Factors associated with default rate. 

 

Factors Total {No (%)} Default rate {No (%)} P value 

Categories of patient    

New patients 743 (79.3) 85 (11.4)  

Relapse 84 (9.0) 15 (17.9)  

Return after default 80 (8.5) 27 (33.8)  

Had treatment failure 22 (2.3) 6 (27.3) 0.000 

Transferred-in 9 (1.0) 2 (22.2)  

    

HIV status    

Negative 119 (73.9) 29 (24.4)  

Positive 42 (26.1) 9 (21.4) 0.699 

    

Pre-Treatment  sputum status    

Sputum positive 908 (96.8) 122 (13.0)  

Sputum negative 17 (1.8) 4 (23.5)  

Extra-pulmonary 13 (1.4) 9 (69.2) 0.000 

    

Month of treatment before default    

0- 2 months 938 (100.0) 118 (12.6) 0.000 

3-4 months  715 (100.0) 15 (2.1)  

5-6 months 666 (100.0) 2 (0.3)  

>6 months 642 (100.0) 0 (0.0)  
 
 
 

centres and the community to sensitize the community 
members on the need for treatment adherence in the 
management of TB and other chronic illnesses. Health 
education should be targeted at cultural practices on 
health that do not encourage adherence to treatment in 
African population (Chaulet, 1990; Kilpatrick, 1987; 
Datiko et al., 2008; Barn et al.,  2006).  Default   rate  was 

higher among the reproductive age group (16.5%). Some 
studies have consistently reported high default rate with 
the younger age group (Barn et al 2006; Dodor, 2004; 
Glynn et al., 1998). This may indicate that the myth 
around TB is gradually fading away in this African 
population leaving the level of knowledge of the younger 
generation about  TB  inadequate  to  ensure  appropriate 
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health care seeking behaviour. However the fact that sex 
was not significantly associated  with  default  rate  shows 
that compliance with anti- TB drugs does not depend on 
sexual behaviours and roles in the society. 

Rate of default was high among patients with extra-
pulmonary TB, followed by patients with pulmonary TB 
and negative pre-treatment sputum smear microscopy in 
this study. This is similar to some studies which 
demonstrated similarly higher default rate in these two 
groups compared to the group with PTB and smear 
positive microscopy (Barn et al., 2006). However, 
patients with smear-positive PTB are more likely to 
complete treatment, possibly because their illness is 
more severe and symptomatic (Tekle et al., 2002; Santha 
et al., 2002). The EPTB group also recorded a relatively 
high default rate with the majority defaulting within the 
first 2 months (intensive phase of therapy) of presentation 
at the PHC centres. The high prevalence of default 
among the EPTB group could be partially due to cases of 
death at home, especially in cases that occur after the 
intensive phase of treatment. This may indicate that most 
of these patients had returned back home with little hope 
and possible death without being noticed. Most extra-
pulmonary TB and PTB presenting at the later stages of 
the disease are usually fatal (Michael et al., 2004). This 
study suggests that National TB control programmes 
should pay a closer attention to the issue of home visit 
and monitoring especially among patients with smear-
negative PTB or EPTB. Those who were returning after 
default and those with relapse who presented at these 
primary health centres still have problem of compliance. 
Few researchers have reported similar experiences 
(Michael et al., 2004; Dooley et al., 2001). Patients who 
defaulted from tuberculosis treatment are at especially 
high risk of retreatment failure and default. Strategies to 
address risk factors for initial treatment default and to 
identify patients at risk for failure should be put in place 
(Yumo et al., 2001; Getahun and Maher, 2000).  To 
reduce default rates stricter monitoring is required for 
patients who are returning after default. This will reduce 
the gap in knowledge which will encourage adherence. 

HIV test was not required for TB cases in Ijebu North 
LGA until October 2006 when VCCT was introduced into 
the management of TB. The period of about one year 
used to monitor HIV shows that HIV was not a major 
factor in TB default. However, some studies have shown 
that compared with HIV-uninfected TB patients, HIV-
infected TB patients have substantially higher case 
fatality rates and default rate (Mukadi et al, 2001; Dheda 
et al., 2004; Dean et al., 2002; Wiktor et al., 1999). The 
emergencies of more interaction of TB with human 
immunodeficiency virus (HIV) infection might be one of 
the ways HIV has contributed to a global resurgence of 
tuberculosis (Corbett et al., 2003). This indicates that 
those with HIV infection actually come out to access 
treatment and were not affected by the discrimination in 
the society. This may be so because these were the early 

                                                        
 
 
 
stages of VCCT in this rural environment. Distance from 
PHC centre was not significantly associated with default 
in this study, however some studies have found it to be 
important (Castelnuovo, 2010). This may be because the 
DOTS strategy adopted by the Nation specifies that 
patient is selected for treatment based on location of 
residence from the PHC. This makes it easier for patients 
to attend health facilities and be observed at the intensive 
phase of therapy. This shows that the selection criterion 
is convenient and accessing treatment at a distant 
hospital is not an issue in this study population. This may 
indicate that stigma associated with TB is fast fading off 
in these communities. This study has several major 
limitations. It was retrospective and based only on data 
that was available in clinical and public health records. 
We could not independently verify the accuracy of these 
records, nor could we collect additional data needed to 
confirm or refute our findings. This impacts variables 
such as those measuring the presence of an adverse 
event. We have no detail information of every patient in 
this study. However, this is beyond our control. Also, 
because of the difficulty of contacting the defaulters, our 
study could not address some of the other factors leading 
to default. 

Further studies to explore the various factors involved 
in irregular TB treatment are needed. Nevertheless, our 
findings are applicable to the current situation of TB 
control in Nigeria and African population, and may draw 
attention to major factors influencing default in the 
management and control of TB. 
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