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Abstract 
Tuberculosis remains one of the major health problems in many tropical countries. An estimated 
eight to ten million people develop overt tuberculosis annually worldwide as a result of primary 
infection, endogenous reactivation or exogenous re-infection. About half of all patients with TB do 
not complete treatment and this contributes to prolonged infectiousness, drug resistance, relapse 
and death. This study is aimed at assessing the adherence of TB patients to anti-TB medications as 
well as the factors influencing drug adherence in a tertiary health care institution in South-Eastern 
Nigeria. A descriptive cross-sectional study was conducted among 217 TB patients in Nnamdi Azi-
kiwe University Teaching Hospital, Nnewi. Information was obtained using a self-administered 
and interviewer administered semi-structured questionnaire. The mean age of the respondents is 
36.1 ± 13.3 years. More of the respondents were females (58.1%), while 41.9% were males. It was 
observed that 74.2% had never failed to take their anti-TB drugs while 24.2% agreed they had 
failed to take their drugs. The major reasons for failure to take drugs were no money for transport 
to collect new drugs and forgetfulness by 32.7% of the respondents respectively. The factors 
which influenced drug adherence were educational qualification, average monthly income, ill- 
health as a financial burden and receiving HIV drugs (P < 0.05). Adherence towards anti-TB medi-
cations is good. However, efforts need to be intensified to educate and encourage TB patients to 
adhere strictly to their drugs as this will be of great value to them and the community at large. 
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1. Introduction 
Tuberculosis remains one of the major health problems in many tropical countries. An estimated eight to ten mil-
lion people develop overt tuberculosis annually worldwide as a result of primary infection, endogenous reactiva-
tion or exogenous re-infection [1]. Tuberculosis is caused by bacteria of the genus mycobacterium which are 
slender, aerobic rods that grow in straight or branching chains. It is acquired by inhalation of infected droplets 
coughed out by infected persons and by consumption of unpasteurized milk from infected cow. Tuberculosis 
flourishes wherever there is poverty, overcrowding and chronic debilitating illness [2]. TB can affect any organ 
in the body but most commonly affects the respiratory system from where it can disseminate to involve other 
parts of the body [3]. Diagnosis of TB is made by sputum microscopy using Ziehl-Neelsen method. Other diag-
nostic methods are chest X-ray and sputum culture using Lowenstein Jensen medium or Guinea pig inoculation [4]. 

Tuberculosis was declared as a global emergency by World Health Organization (WHO) in April 1993 due to 
its enormous threat to the world. In March 2000, a conference of Health Ministers from the twenty countries 
with the highest TB burden was held in Amsterdam where the “STOP TB” initiative was signed [1]. This initia-
tive embarked on the Directly Observed Treatment Short Course (DOTS) as the internationally recommended 
TB control strategy. It has been shown that if DOTS is accurately implemented, it can treat TB with success rate 
of 99% and can avoid development of Multi-Drug Resistant Tuberculosis which poses a threat to global TB 
control [5]. In Nigeria, the DOTS program has been implemented in all states and local government areas in the 
country and over 3000 DOTS Centers have been operating across the country since 2006. However, in spite of 
all the DOTS Centers, Nigeria for over 10 years has remained on the fourth position of the countries with the 
highest burden of TB in the world [6]. 

WHO estimates that 210,000 new cases of all forms of TB occurred in Nigeria in 2010, and this is equivalent 
to 133 per 100,000 of the population. The age groups commonly affected by TB are the most productive age 
groups, with the 25 - 34 age group accounting for 33.6% of the smear positive TB cases registered in 2010 [7]. 
One-third of the world’s population is currently infected with TB, and the increasing association between HIV 
and TB poses a significant challenge [5] [7]. The HIV sero-prevalence rate among TB patients increased over 
the years from 2.2% in 1991 to 19.1% in 2001 and 25% in 2010 [7]. HIV is the most powerful known risk factor 
for TB infection and progression to active disease. It increases the risk of latent TB reactivation 20-fold [8]. 

The term “adherence” refers to the extent to which patients follow a prescribed regimen [9]. About half of all 
patients with TB do not complete treatment and this contributes to prolonged infectiousness, drug resistance, re-
lapse and death [10]. A study conducted in Ndola, Zambia among TB patients showed that 29.80% of the pa-
tients were non-adherent with their drugs. The major factors leading to non-adherence were feeling of recovery, 
ignorance, failure to procure drugs from the clinics, side effects of the drugs, poor nutrition, depression and for-
getfulness [11]. Also, a study on the impact of medication side effects to treatment adherence showed that some 
of the observed side effects among patients were hepatitis, dyspepsia and arthralgia. These side effects were re-
sponsible for non-adherence treatment and failure to keep clinic appointments especially during the intensive 
phase. Similar characteristics were equally observed among both prison inmates and community-based patients 
in Northern Nigeria [9]. 

Drug resistance is caused by inconsistent or partial treatment due to patient’s non-adherence, logistic factors, 
drug combinations, duration of treatment and poor attitude of health workers [5]. The difficulty experienced by 
patients to a particular treatment regimen, has raised awareness of adherence as a complex behavioral issue, in-
fluenced by many factors including gender and HIV/AIDS. WHO has attempted to classify factors that influence 
adherence to TB treatment, but the impact of gender and HIV status on adherence are less well documented in 
qualitative literature [10]. 

This study is aimed at assessing the adherence of TB patients to anti-TB medications as well as the factors in-
fluencing drug adherence in a tertiary health care institution in South-Eastern Nigeria. 
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2. Methodology 
A descriptive cross sectional study was conducted among TB patients receiving treatment at the DOTS Clinic in 
Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, south east Nigeria. 

The sample size was determined using the Fisher’s formula [12]: 
2

2

z pqN
d

=  

N = minimum sample size 
z = standard normal deviate (1.96) 
p = prevalence of TB in a study conducted in Kano State, Nigeria = 14.7% [13] 
q = 1 − p = 1 − 0.147 = 0.853 
d = degree of precision, set at 5% = 0.05 
Substituting 

( )21.96 0.147 0.853
0.05 0.05

3.8416 0.147 0.853   
0.0025
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The calculated sample size was 192. However, the total number of respondents enrolled into the study was 
increased to 217 to make provision for attrition. 

Sample selection: The study was carried out in the month of February 2010. Thus, all consecutive patients 
who attended the DOTS clinic during the period of study were enrolled, if found eligible. A patient is eligible 
for enrollment, if the patient has been on anti-TB medications for at least four weeks. Also, only patients who 
gave an informed consent were enrolled into the study. The enrollment process continued daily until the required 
sample size of 217 was obtained. 

Data collection: The study instrument was a semi-structured questionnaire which was designed to elicit in-
formation on socio demographic characteristics, adherence to drug medications and factors influencing drug ad-
herence. This questionnaire was administered by two of the researchers of the study. No names were recorded 
on the questionnaire, to ensure confidentiality. Also respondents were assured that their responses will not be 
divulged to anyone under any circumstance. 

Data analysis: Epi-Info Software Package was used in statistical analysis. Frequency distribution of all rele-
vant variables was done. Relevant means and standard deviations were calculated. Tests of significance using 
Chi Square were conducted and the accepted level of significance is 5%. 

3. Results 
Table 1 shows the socio-demographic characteristics of respondents. The mean age of the respondents is 36.1 ± 
13.3 years. More of the respondents were females (58.1%), in comparison to 41.9% who were males. 91 (41.9%) of 
the respondents acquired only primary school education, 87 (40.1%) had secondary school education, while 24 
(11.1%) acquired tertiary education. The commonest occupation among the respondents was trading 97 (44.7%). 

Table 2 depicts adherence to anti-TB medications among respondents. It was shown that 74.7% of the pa-
tients never failed to take their drugs while 25.3% failed to take their anti-TB drugs as prescribed by a physician. 

Table 3 shows the reasons given by respondents for failing to take their drugs. The major reasons given were 
no money for transport to collect new drugs 32.7% and forgetfulness 32.7%. Other reasons given by respondents 
were feeling of recovery, drugs finished, drugs make me feel sick and don’t like taking drugs. 

Table 4 depicts the effect of HIV on drug adherence. It was revealed that 28.1% of the respondents were re-
ceiving anti-retroviral drugs in addition to their anti-TB medications. Of this proportion, 61.0% said that they 
missed their anti-TB medications because of the HIV drugs. (It was noted that seven of the respondents volunta-
rily failed to give a response to the question on the co-administration of HIV drugs. This may be due to the dis-
crimination and stigma associated with HIV/AIDS and they would thus, prefer not to disclose information re-
lated to their co-administration of HIV drugs.) 

Table 5 shows the factors influencing adherence to anti-TB medications among respondents. Educational qu-
alification and average monthly income significantly influenced drug adherence positively, while ill-health as  
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Table 1. Socio-demographic characteristics of respondents (n = 217).                             

Age Frequency Percentage 

<20 39 18.0 

20 - 30 53 24.4 

31 - 40 44 20.3 

41 - 50 40 18.4 

51 - 60 26 12.0 

>60 15 6.9 

Mean age 36.1 ± 13.3  

Sex   

Male 91 41.9 

Female 126 58.1 

Educational Qualification   

Primary 91 41.9 

Secondary 87 40.1 

Tertiary 24 11.1 

None 15 6.9 

Occupation   

Civil Servant 39 18.0 

Trader 97 44.7 

Artisan 38 17.5 

Student 32 14.7 

Others 11 5.1 

 
Table 2. Socio-demographic characteristics of respondents (n = 217).                             

Adherence Frequency Percentage 

Adhered to treatment 162 74.7 

Failed to adhered to treatment 55 25.3 

• Length of time drug was missed   

o <1 month 48 87.3 

o 1 - 2 months 7 12.7 

• Duration into treatment drug was missed   

o <2 months 27 49.1 

o 2 - 3 months 18 32.7 

o 4 - 5 months 6 10.9 

o Others 4 7.3 
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Table 3. Reasons for missing medication (n = 55).                                              

Reasons Frequency Percentage 
Felt better 7 12.7 
I forgot 18 32.7 
Drugs finished 3 5.5 
No money for transport to collect new drugs 18 32.7 
Drugs make me feel sick 3 5.5 
Don’t like taking drugs 3 5.5 
Others 3 5.5 

 
Table 4. Effect of HIV on drug adherence (n = 210).                                              

Co-administration of HIV drugs Frequency Percentage 
Receiving HIV drugs 59 28.1 
• Cause to miss TB drugs because of HIV drugs   

o Missed TB drugs because of co-administration of HIV drugs 36 61.0 
o Did not miss TB drugs because of co-administration of HIV drugs 23 39.0 

 
Table 5. Factors influencing TB drug adherence.                                              

Factor Factor categories % adherence X2 p-value 
Age   6.138 0.293 
 • <20 76.9   
 • 20 - 30 73.9   
 • 31 - 40 65.9   
 • 41 - 50 70.0   
 • 51 - 60 88.5   
 • >60 86.7   
Sex   0.426 0.532 
 • Male 76.9   
 • Female 73.0   
Educational qualification   9.627 0.022* 
 • Primary 74.4   
 • Secondary 95.8   
 • Tertiary 86.7   
Occupation   6.609 0.158 
 • Civil servant 74.4   
 • Trader 74.2   
 • Artisan 65.8   
 • Student 90.6   
 • Others 63.6   
Distance to health facility (Km)   3.497 0.321 
 • 10 67.9   
 • 25 79.5   
 • 50 79.5   
 • >50 75.0   
Average monthly income ($)   16.658 0.001* 
 • <63 61.8   
 • 63 - 188 67.5   
 • 189 - 375 64.7   
 • >375 93.0   
Ill health as financial burden   21.382 0.000* 
 • Burden 60.0   
 • Not a burden 88.0   
Receiving HIV drugs   37.547 0.000* 
 • Receiving 44.1   
 • Not receiving 85.4   

*Statistically significant. 
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financial burden and co-administration of HIV drugs significantly influence adherence negatively (P < 0.05). 
However, age, sex, occupation and distance to health facility did not significantly influence drug adherence. 

4. Discussion 
The highest number of respondents in this study 24.4%, was within the age range of 20 - 30 years. This is com-
parable with the findings of a prior study which revealed that the age group 20 - 29 years had the highest number 
of TB respondents [14]. It was also noted that 18% of the respondents were less than 20 years of age with most 
of them within the pediatric age group. However, there were more females 58.1%, than males 41.9%. This con-
trasts with the findings of a prior study conducted in China which reported more male TB patients 69.5%, than 
females 30.5% [15]. Another study on adherence to anti-tuberculosis drugs done in Tanzania reported higher 
percentage of 57.2% for male patients, than 42.8% for female patients [16]. The higher percentage of female pa-
tients in this study may be because of the general attitude of men in this environment whereby they don’t access 
healthcare until their health deteriorates to the extent that they can’t carry out their daily activities effectively. 
Overall, 6.9% of the patients had no formal education. This is much lower than the findings of a study con-
ducted in China where 27.1% of the patients had no formal education [15]. It is also lower in comparison with 
the findings of a study done in Uganda where 15% of the respondents had no formal education [17]. Most of the 
respondents in this present study were traders and this is generally similar with the findings of a prior study 
conducted in Ekiti State, Nigeria [18]. 

This study has demonstrated that 74.7% of the patients were adherent to their drugs. This adherence rate is 
lower than that seen in prior studies among TB patients in Tanzania and India which reported adherence rates of 
95.7% and 84% respectively [16] [19]. A higher rate of 92.6% was reported in Atlanta, Georgia USA [20]. In a 
review article on adherence rates in sub-Saharan Africa, a range of 70.4% - 88.4% was reported [21]. However, 
a study conducted in Uganda reported an adherence rate of 75% while an adherence rate of 70% was demon-
strated in Iran [17] [22] and these are comparable to the findings of this study. A lower rate of 65.1% was re-
ported in Egypt [23]. It was also shown that 10.2% of the respondents in this study were not informed of the 
benefits of adherence and completion of drugs while 89.8% were. This shows the need to intensify the health 
education given to the patients so that they can fully understand the benefits of adherence and completion of 
their drugs. 

It was observed that the commonest reasons given by the respondents for failure to take their medications 
were forgetfulness 32.7%, and lack of money for transport to collect their drugs, 32.7%. This could be because 
the patients come on a two weekly basis (during intensive phase) or one monthly (during continuation phase), 
hence and can easily forget about the drugs as compared to a situation whereby there is a Home-Based Directly 
Observed Therapy (HB-DOTS); in which the problem of forgetfulness will not arise. The HB-DOTS allows for 
the dispensing of medications to TB patients at their respective homes under the daily supervision of community 
volunteers who are selected by the health facilities and trained on TB treatment supervision. Also the complaint 
of transport money will not arise if it was a HB-DOTS setting. A prior study conducted in India demonstrated 
that concern about transportation cost was significantly associated with non-adherence to TB treatment [19]. 
Similar findings were also reported in Madagascar and Malaysia [24] [25]. 

It was also revealed that 28.1% of the respondents in this study were receiving drugs for HIV as well. A prior 
study carried out in Kenya demonstrated that 34% of the HIV infected TB patients were receiving anti-retroviral 
drugs as well [26]. This study showed that educational qualification, average monthly income, ill-health being a 
financial burden and receiving HIV drugs were observed as the factors which influenced drug adherence (P < 
0.05). These are understandable because a more educated patient is more likely to understand the reasons for 
adherence and is more likely to adhere than an uneducated patient. It was also revealed that the highest number 
of the respondents 34.2% have an average monthly income of $189 - $375. Also almost half of the respondents, 
49% spend 20% - 49% of their monthly income on health services. Thus, these patients will obviously find it 
difficult to keep appointments to collect their drugs due to financial problems. Being HIV positive can affect 
adherence to anti-TB drugs in several ways. One is that the drug burden is increased as the patient will be taking 
both anti-TB drugs and antiretroviral drugs. Also the patient will have more hospital visits which will affect him 
financially both in terms of direct cost and opportunity cost when he has to forgo his daily money earning activi-
ties to go to the hospital. It has been reported that WHO has attempted to classify factors that influence adhe-
rence to TB treatment but the impact of gender and HIV status on adherence are less well documented in qualit-
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ative literature [10]. However, this study has demonstrated that gender did not have a significant influence on 
adherence to anti-TB medications while HIV status significantly influenced adherence to anti-TB medications 
negatively. 

Majority of the respondents in this study, 87.3% had the desire to complete treatment, while 12.7% did not 
have the desire to complete treatment. Having no desire to complete treatment could be attributed to the reasons 
given by respondents for non-adherence to medications which include no money for transport to collect new 
drugs, forgetfulness, feeling of recovery and the drugs make me feel sick among others. 

5. Conclusion 
Adherence to anti-TB medications is good. It was also shown that some of the respondents in this study were not 
informed of the benefits of adherence and completion of drugs. However, educational qualification, average 
monthly income, ill-health being a financial burden and receiving HIV drugs influenced drug adherence. Some 
of the respondents in this present study did not have the desire to complete their treatment. Having no desire to 
complete treatment could be attributed to the reasons given by respondents for non-adherence to medications 
which include no money for transport to collect new drugs, forgetfulness, feeling of recovery and the drugs 
make me feel sick among others. 

Recommendations 
There is a need for the government to introduce HB-DOTS, so that the financial burden on patients will be 
eliminated. This will also eliminate the effect of forgetfulness. At the onset of TB treatment, patients should be 
introduced to both HB-DOTS and Facility Based Directly Observed Therapy (FB-DOTS) and should be given 
the privilege to choose which of these methods they prefer. 

Health education on the benefits of adherence as well as the dangers of non-adherence should be intensified. 
This will enable the patients to fully understand the adverse effects of non-adherence on their health. 

Periodic health education should be conducted after the patients have commenced anti-TB medications. This 
will ensure sustainability of information obtained and will ultimately improve adherence. 

It is also required that TB and HIV services should be fully integrated so that patients with TB/HIV co-infec- 
tion do not have to visit two different clinics. 
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