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Abstract

Background: The prevalence and incidence rate of tuberculosis remains high
although the disease is known to be almost always curable provided the pa-
tient adheres to the treatment regimen. This study assessed the strength of
association between known patient and health system factors associated with
first line tuberculosis treatment adherence. Methods: A quantitative cross
sectional study. Retrospective chart reviews were conducted among 570 per-
sons who had primary tuberculosis and received first line treatment at a
health facility within the Nkangala district, Mpumalanga province and who
had a treatment outcome recorded between 1st January 2009 and 31st De-
cember 2014. Adherence to first line tuberculosis treatment was defined as
taking >80% of tuberculosis prescribed drugs within a period of 6 to 8
months. Stata software (logistic regressions model) was used to analyze re-
sults and find the strength of association between known factors and treat-
ment adherence. Results: Out of the 570 study participants, 473 were adhe-
rent and 96 were not adherent. There was a statistically significant associa-
tion between age 18 years and above (OR: 1.02, P-value: 0.027), sex (lower
in males OR: 0.44, P-value: 0.001) and support (OR: 3.04, P-value: 0.05) and
HIV (OR: 1, P-value: 0.634) and first line TB treatment adherence. Conclu-
sion and Recommendation: >80% adherence to first line tuberculosis out-
come is possible. The support given to people with tuberculosis will further
enhance adherence to first line tuberculosis treatment.
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1. Introduction

Non-adherence to medical treatment remains a challenge for medical profes-
sionals and social scientists [1]. This is particularly so for infective and commu-
nicable infections such as Mycobacterium tuberculosis the causative agent for
tuberculosis (TB) with serious public health consequences [1] [2]. Efforts to im-
prove TB care and control have been intensified since the mid-1990s and TB was
declared a global public health emergency by the World Health Organization
(WHO) [2]. The WHO adopted, directly observed treatment short course
(DOTS) and the Stop TB strategy [1] [3], an inexpensive strategy that could
prevent millions of TB cases and death [4]. Dots consist of five key elements:
government commitment to sustained TB control; detection of active TB cases
through sputum smear microscopy among people with symptoms; regular and
uninterrupted supply of high-quality anti-TB drugs; six to eight months of regu-
larly supervised treatment (including direct observation of drug taking for at
least the first 2 months), and reporting systems to monitor treatment progress
and program performance [2] [3] [4] [5]. Despite the adoption of the DOTS by
almost all countries, it is estimated that up to 2.3 billion of the world population
is infected with TB [5]; 8 million people get infected with Mycobacterium tu-
berculosis every year and up to 3 million people die from the resultant disease
[2] [4] [6] [7]. South Africa has the third highest TB incidence rate in the world
after India and China [3] [6] with estimated 405,982 persons diagnosed with TB
each year (incidence rate 971 per 1,000,000), 8 approximately 1% of South Afri-
ca’s population. Current TB control efforts are based on early detection of the
disease and institution of the appropriate drug therapy on the basis of case defi-
nition as well as the implementation of appropriate infection control strategies
[4] [5]. New patients who have never had treatment for TB, or have taken an-
ti-TB drugs for less than one month with positive or negative bacteriology and
pulmonary or extrapulmonary TB, are assigned the standard first line TB treat-
ment. First line anti-TB drugs consist of a four drug combination of isoniazid,
rifampicin, pyrazinamide and ethambutol, for the treatment of drug susceptible
TB [3]. The South Africa National TB program (NTP) adopted the DOTS strat-
egy nationwide for the treatment of TB patients in 1996 but compliance among
TB patients at a success rate of 74% - 76%, remains well below WHO’s targets of
85% cured or completing treatment necessary to mitigate the spread of TB [8]
[9] [10] [11]. Tuberculosis (TB) is nearly always curable if patients are treated
with effective uninterrupted anti-tuberculosis therapy. Adherence to treatment
is critical for cure of individual patients, controlling the spread of infection and
minimizing the development of drug resistance [12] [13]. Re treatment of TB or
treatment of multi-drug resistant TB is far more complicated and expensive.
Thus with first line TB treatment, there is a window of opportunity to cure the
patient from TB which should not be missed [3] [4]. This study outlined the
strength of association between patients and health system factors influencing

patient adherence to first line TB treatment [14] [15]. The aim is to contribute to
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the generation of knowledge which can assist in enhancing first line TB treat-
ment adherence in South Africa, enhancing disease control and reducing the
disease burden in the public health community. From the various articles re-
viewed, adherence to TB is influenced by: health system factors, individual
health-seeking behaviours, age and gender, perceived cause of TB, co-infection
with HIV, family support, social and economic resources, poverty, and the use of

African indigenous healing system [16] [17] [18] [19].

2. Methods
2.1. Setting and Study Population

This study was conducted at a health facility within the DR ] Moroka municipal-
ity (Nkangala District, Mpumalanga province). During the study period, this
district had the highest incidence of TB cases within the province with most cas-
es seeking treatment at the particular health facility. The facility had an average
annual TB incidence of 90 - 100 cases. Mpumalanga province rates seventh
highest for TB incidence in the country (South Africa) with TB incidence of “467
per 100,000” [20] [21]. The prevalence of multi-drug resistant TB among newly
diagnosed patients in the province is 2.7% and this is imminent to the WHO
“hot spot” level of three percent.23 Nkangala district has an incidence of 336.7
per 100,000. It had a new pulmonary smear positive increase of 185.2% in
2013/2014.22 The district had a TB treatment success rate was 75.1% in 2013/2014
which was the highest the district had achieved, however it fell lower than the
national target rate of 85% [20] [21] [22]. A clinic known to have the highest
case load of tuberculosis was selected for the study due to financial and logistic
constraints. The study population included all persons with smear positive TB
(new/primary TB) identified through the hospital records to have been put on
first line tuberculosis treatment. Patients were excluded if they died or trans-

ferred outside of the study facility or had no record of TB treatment outcome.

2.2. Study Design and Data Collection

A quantitative cross sectional study design was chosen. Patients’ files for the
specified study period were retrieved from the health facility and demographic

data was abstracted and recorded for study inclusion participants.

2.3. Study Definitions

Adherence to first line tuberculosis treatment was defined as taking >80% of
firstline tuberculosis prescribed drugs within a period of 6 to 8 months under
direct supervision at the health facility or mutually agreed upon location. Pa-
tients were defined as non-adherent if they did not meet the criteria for adhe-

rence mentioned above.

2.4. Analysis

The statistical software STATA 12 was used to analyze data. Descriptive statistics
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were used to describe demographic characteristics of all participants included in
the study. The logistic regression model was used to examine factors associated
with adherence. Each variable was examined independently and univariate odds
ratios calculated. A multivariate model was developed using variables with P
value P value < 0.05 were considered statistically significant [23] [24] [25] [26]
[27].

2.5. Ethical Approval

The study protocol was reviewed and approved by the research and ethics com-
mittee of the University of Pretoria. Ethical approval was also obtained from the
Mpumalanga province prior to the study. The study did not involve any in-
formed consent as data was based on existing patient hospital records. Patient
information and records were handled under anonymity.

3. Results

We assessed a total of five hundred and ninety four (594) patient files. Of these,
twenty four (4.04%) were excluded due to; death 9 (1.51%) transfer out 10
(1.68%) unknown treatment outcome 5 (0.84%). We were left with a sample size
of five hundred and seventy (570). Generally 476 (83.5%) were adherent and 94
(16.5%) were non adherent. Of those who adhered to treatment 47.8% were male
and 52.2% were females, 56% were HIV serous positive and 44% were HIV ser-
ous negative, 80.4% had support and 19.6% had no support, 62% were unem-
ployed, 24% were employed (Figure 1 and Table 1).

Participants characteristics
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Figure 1. Characteristics of participants.
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Table 1. Characteristics of participants.

Adherent Non adherent
Variable Total participant % participant %
(n = 474) (n = 96)
Sex male 315 47.780 29.2
Sex female 255 52.22 70.8
HIV serous positive 321 56.236 56.25
HIV serous negative 249 43.763 43.75
Support yes 432 80.338 53.125
Support no 138 19.661 46.875
Age child 55 10.78 3.125
Age adult 515 89.2 96.875
Employment-employed 144 24.524 29.166
Employment-Student 26 4.862 3.125
Employment-Child 39 7.822 2.0833
Employment-Pensioner 5 0.845 1.04
Employment-unemployed 356 61.945 64.5833

4. Discussion

Our study revealed that majority of patients with primary tuberculosis adhered
to firstline tuberculosis treatment. Patients aged 18 years and above had an in-
crease probability of adhering to treatment. People 18 years and above are be-
lieved to be matured enough to understand the disease process and implications
for non-adherence to treatment regimen. This might explain the likelihood of
adherence with increasing age. Pre-counselling and education geared towards
adherence to treatment regimen must be tailored to suit patients understanding
before the commencement of treatment (Figure 2 and Table 2).

One study showed adherence in females or women to be higher than that of
men [16]. This study proved same. Men in most cases are the bread winners for
the family, and hence get busy with work than their health. Most men are likely
to adhere when they are very weak and incapacitated. Efforts must be put into
thorough education of men before the commencement of the treatment regimen
and if possible, treatment modalities must be tailored to suit their work sche-
dules. Peer groups consisting of male patients with similar characteristics can be
formed to provide support system for each other as this could serve as a source
of encouragement for patients and improve adherence rate amongst male pa-
tients.

Our study further revealed that support was increasingly associated with pa-
tients’ adherence to treatment. We found out that the clinics does allocate sup-

port in the form of a family member, hospital staff, life partner or spouse if
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Figure 2. Post-regression analyses for the adult model.

Table 2. Logistic regression results for the adult patients (n = 515).

Univariate ORs Full model Final model
Variable
OR  P-value* OR  P-value** OR  P-value**
Age 1.02 0.096 1.03 0.021 1.02 0.027
Sex 0.42 <0.001 0.43 0.001 0.44 0.001
Support 3.27 <0.001 3.02 <0.001 3.04 <0.001
Employment 1*%* - - Reference group - -
Employment 2 - - 1.22 0.818 - -
Employment 4 - - 0.54 0.608 - -
Employment 5 - - 0.91 0.714 - -
HIV 1.00 0.634 - - - -

ORs = Odds Ratios; *Chi square test; **z-test; ***Employment category 3 was omitted
due to perfect prediction.

married to assist patients and provide them with the needed support to complete
the treatment regimen. Some patients refuse support due to the fear of stigmati-
zation. 80% of patients who had support adhered to the treatment regimen and
only 19% of patients without support adhered to the treatment regimen. This
goes to show that support, if given as per the individuals need will enhance pa-
tient’s adherence to the treatment regimen. The national department of health
must institute a policy on the allocation of individualized based support for all
TB patients as part of the treatment regimen.

Similar to the study done by Mazinyo et al [19], our study revealed no signif-
icant association between HIV coinfection and first line TB treatment adhe-
rence. There was also, no significant association between employment and

first-line tuberculosis treatment adherence. This could be due to the financial as-
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sistance given to unemployed patients in the form of grant, thus relieving the
burden of poverty found to be associated with non-adherence to first line TB
treatment. The mass campaign on the curability of the infection irrespective of
HIV status could probably explain the insignificant association between HIV
coinfection and first line TB treatment adherence. Patient education on TB cu-
rability must be strengthened at all levels of care before commencement and
during the treatment period. “Educate before you medicate” to ensure treatment
adherence sustainability.

Some other health system factors that were thought to also influence first line
adherence to TB treatment were; the geographical location of the clinic made it
easily accessible to its clients. Public transports were within reach to convey pa-
tients to and from the hospital. This could also explain the increasing rate of ad-
herence amongst study participants. Drug availability: from the hospital records,
drugs were always available throughout the period of study. The facility was
never short of TB drugs and always had adequate stock for its clients. Afforda-
bility: treatment regimen is free of charge and no patient was denied treatment.
Patients who were unemployed were given a grant to assist them financially.
These factors did influence the positive treatment outcomes. Adequacy: the clin-
ic did not run a 24 hour service. It operated from half past 7 in the morning to
16 h0O in the afternoon from Monday to Friday. This might not be favorable for
all the patients especially those working. The department of health must expand
the operating hours of the clinic to make it more user friendly and responsive to
the community’s needs.

There were some limitations to our study. First, data used was from one mu-
nicipality (Siyabuswa clinic) and it is possible that this clinic performed diffe-
rently compared to other TB clinics, however, we randomly selected and cap-
tured patient’s files. Secondly, we relied on routinely collected data for this eval-
uation, which might not have been initially intended for research purposes;
however, data completeness and accuracy was almost perfect. Lastly, factors
identified in previous literature including: use of African indigenous healing
system [17], social resources and stigmatization [4] [13] [17], perceived cause of
tuberculosis [4] [8] [15] [16] [18] and some health system barriers such as staff
attitudes [10] [14] could not be evaluated from the data captured.

Although the results from the study apply to Siyabuswa tuberculosis clinic and
should be applied to other clinics with caution, the study offers insight to factors
that may affect first line tuberculosis treatment adherence in similar high-burden

settings.

5. Conclusion

In conclusion, our study revealed an association between some patient and
health system factors and adherence to first line tuberculosis treatment. There
were significant associations between age, sex and support. Efforts to improve

first line tuberculosis treatment adherence must be geared at strengthening pa-
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tient support and tailoring patient education to suit individual age. Furthermore,
this study goes to show that first line tuberculosis treatment outcomes can be

improved.
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