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اﻠﻌواﻤﻞ اﻠﻤرﺘﺒﻄﺔ ﺑاﻠﻤرﺾ واﻠﻌﻠاﺞ اﻠﺘﻲ ﺗؤدﻲ إﻠﻰ اﻠﺘﺨﻠﻒ ﻋﻦ ﻋﻠاﺞ اﻠﺴﻞ ﻓﻲ
وﻠاﻴﺔ اﻠﺨرﻄوﻢ ،اﻠﺴوداﻦ :دراﺴﺔ ﺣاﻠﺔ ﺿاﺒﻄﺔ
أﺤﻤﺪ ﻋﺜﻤاﻦ أﺤﻤﺪ ﻋﻠﻰ ،ﻣارﺘﻦ ﻫﻨدرﻴﻚ ﺑرﻴﻦ

 :ﺗﻬدﻒ ﻫذﻪ اﻠدراﺴﺔ إﻠﻰ ﺗﺤدﻴﺪ ﻣﺤﺪّداﺖ اﻠﺘﺨﻠﻒ ﻋﻦ اﻠﻌﻠاﺞ ﺑﻴﻦ ﻣرﻀﻰ اﻠﺴﻞ ﻓﻲ وﻠاﻴﺔاﻠﺨﻠاﺼﺔ
اﻠﺨرﻄوﻢ ﺑاﻠﺴوداﻦ .وأﺠرﻴﺖ دراﺴﺔ ﺣاﻠﺔ ﺿاﺒﻄﺔ اﻌﺖُﺑﺮ ﻓﻴﻬﺎ اﻠﻤرﻀﻰ اﻠذﻴﻦ ﺗﺨﻠﻔوﺎ ﻋﻦ
اﻠﻌﻠاﺞ »ﺣاﻠاﺖ« واﻠﻤرﻀﻰ اﻠذﻴﻦ اﺴﺘﻜﻤﻠوﺎ اﻠﻌﻠاﺞ »ﻋﻨاﺼﺮ ﺿاﺒﻄﺔ« .وﻠﻘﺪ ﺣﻀﺮ إﻠﻰ اﻠﻌﻴاداﺖ
اﻠﻤﺸارﻜﺔ ﺧﻠاﻞ ﻓﺘرﺔ اﻠدراﺴﺔ  2727ﻣرﻴﻀﺎً ﺑاﻠﺴﻞ .وﻤﻦ ﺑﻴﻦ ﻫؤﻠاء اﻠﻤرﻀﻰ ،اﺴﺘﻜﻤﻞ 2399
ﻣرﻴﻀﺎً ) (% 86ﻋﻠاﺠﻬﻢ ﻓﻲ ﺣﻴﻦ اﻨﻘﻄﻊ  328ﻣرﻴﻀﺎً ) (% 14ﻋﻦ اﻠﻌﻠاﺞ .وﺘﻢ ﺗﻘﻒّﻱ  105ﺣاﻠﺔ
وإﺠراء ﻣﻘاﺒﻠاﺖ ﻣﻌﻬﻢ .وﻔﻀﻠﺎً ﻋﻦ ذﻠﻚ ،ﺃُدرﺞ ﻓﻲ اﻠدراﺴﺔ اﻠﻤرﻀﻰ اﻠذﻴﻦ اﺴﺘﻜﻤﻠوﺎ ﻋﻠاﺠﻬﻢ
واﻠﺒاﻠﻎ ﻋددﻬﻢ  210ﻣرﻴﻀﺎً .وﻔﻲ إﻄاﺮ اﻠﺘﺤﻠﻴﻞ اﻠﻤﺘﻌدﺪ اﻠﻤﺘﻐﻴراﺖ ،ﺗﻀﻤﻨﺖ اﻠﻤﺘﻐﻴراﺖ
اﻠﺘﻲ ﻇﻠﺖ ﻗاﺌﻤﺔ ﻓﻲ اﻠﻨﻤوذﺞ ﻣﺎ ﻳﻠﻲ” :اﻠﺴﻜﻦ ﻓﻲ اﻠرﻴﻒ” )،(1.51-4.73 CI 95% ;2.68 =ORﻋدﻢ
اﻠﻤﺸارﻜﺔ ﻓﻲ ﺑرﻨاﻤﺞ ”اﻠﻌﻠاﺞ ﺗﺤﺖ اﻠاﺸراﻒ اﻠﻤﺒاﺸﺮ” ) ،(1.49-4.30 CI 95% ;2.53 =ORﻭ”ﺣدوﺚ
آﺜاﺮ ﺟاﻨﺒﻴﺔ ﻟﻠﻌﻠاﺞ” ) ، ( 1.14-3.29 CI 95% ;1.94 =ORﻭ”ﺣدوﺚ وﺘﺠدﺪ اﻠاﺼاﺒﺔ ﺑاﻠﺴﻞ
اﻠﻤﻘاوﻢ ﻟأدوﻴﺔ ﻣﺘﻌددﺔ أﻮ ﻓﺸﻞ اﻠﻌﻠاﺞ”

أﻌﻠﻰ ﻓﻲ ﺗﻜوﻦ اﻠﻌﻠاﺞ ﻋﻦ اﻠﺘﺨﻠﻒ ﻣﺨاﻄﺮ أﻦ إﻠﻰ اﻠﻨﺘاﺌﺞ وﺘﺸﻴﺮ (OR= 5.11; 95% CI 2.69-9.69).
درﺠاﺘﻬﺎ ﺑﻴﻦ ﺑﻌﺾ اﻠﻤﺠﻤوﻌاﺖ اﻠﻔرﻌﻴﺔ ﻟﻤرﻀﻰ اﻠﺴﻞ اﻠﺘﻲ ﻳﺴﻬﻞ ﺗﺤدﻴدﻬﺎ وﻴﺠدﺮ اﻠاﻬﺘﻤاﻢ
ﺑاﻠﺘزاﻢ ﻫؤﻠاء اﻠﻤرﻀﻰ ﺑاﻠﻌﻠاﺞ.

ABSTRACT Defaulting on tuberculosis (TB) treatment remains a challenge to controlling TB.
This case-control study aimed to identify determinants of treatment default among TB patients
attending treatment clinics in Khartoum State from May to July 2011. Cases were TB patients
who defaulted on treatment and controls were those who completed treatment. Of the 2727 TB
patients attending the clinics, 328 (14%) had defaulted. Of these, 185 had resumed treatment
before data collection and 143 had not and were eligible as cases. Of the 143, 27 could not be
traced and 11 declined to participate. Thus, 105 cases and 210 controls were included and
interviewed. The variables significantly associated with treatment default were: rural residence
(OR: 2.68; 95% CI: 1.51–4.73), not being on a DOTS programme (OR: 2.53; 95% CI:
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1.49–4.30), having side-effects from treatment (OR: 1.94; 95% CI: 1.14–3.29), and having a
history of TB (relapse, multidrug-resistant TB or treatment failure) (OR: 5.11; 95% CI:
2.69–9.69). Attention should be paid to these groups at risk of defaulting to encourage
treatment adherence and continuation.

Facteurs pathologiques et thérapeutiques entraînant un abandon du
traitement de la tuberculose dans l’État de Khartoum, Soudan : étude
cas-témoin
RÉSUMÉ L’abandon du traitement de la tuberculose (TB) demeure un défi dans la lutte
antituberculeuse. La présente étude cas-témoin avait pour objectif d’identifier les déterminants
de l’abandon de traitement parmi les patients atteints de tuberculose pris en charge dans des
centres de traitement dans l’État de Khartoum entre mai et juillet 2011. Les cas comprenaient
des patients atteints de tuberculose et ayant abandonné leur traitement, et les témoins étaient
ceux ayant mené leur traitement à terme. Sur les 2727 patients atteints de tuberculose traités
dans les centres, 328 (14 %) avaient abandonné le traitement. Sur ce nombre, 185 avaient
repris le traitement avant la collecte des données, et 143 étaient restés sans traitement et
étaient donc éligibles comme cas. Sur les 143, 27 n’ont pu être tracés et 11 ont refusé de
participer. Ainsi, 105 cas et 210 témoins ont été inclus et interrogés. Les variables associées de
façon significative avec l’abandon de traitement étaient le fait d’habiter en zone rurale (OR =
2,68 ; IC à 95 % I 1,51-4,73), la non participation à un programme DOTS (traitement de brève
durée sous surveillance directe) (OR = 2,53 ; IC à 95 % 1,49-4,30), le développement d’effets
secondaires (OR = 1,94 ; IC à 95 % 1,14-3,29) et des antécédents de tuberculose (rechute,
tuberculose multirésistante ou échec du traitement) (OR = 5,11 ; IC à 95 % 2,69-9,6). Une
attention devrait être accordée à ces groupes à risque d’abandon de façon à encourager
l’observance et la poursuite du traitement.
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Introduction
Tuberculosis (TB) has been known for a long time and is still a major public health problem (1).
Worldwide TB kills more young and middle-aged adults than any other infectious disease,
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although it is a curable and preventable disease (2). The World Health Organization (WHO)
estimates that currently about 9.6 million new TB cases occur each year and that about 1.5
million deaths annually are related to TB (3,4).

In 2010, it was estimated that the prevalence of TB cases in Sudan was 209 per 100 000
population with an annual incidence of new cases of 119 per 100 000, resulting in about 37 000
new cases each year in Sudan. Hence, Sudan has about 15% of the TB burden in the WHO
Eastern Mediterranean Region and the second highest active TB prevalence of the countries in
this region. In addition, the estimated death rate related to TB, including HIV-infected TB
patients, was 24 per100 000 per year (5).

Successful treatment of TB involves taking anti-TB drugs for at least 6 months (6,7). The
therapeutic regimens given under direct observation short course therapy (DOTS) as
recommended by WHO have been shown to be highly effective for both preventing and treating
TB (8,9). The health authority of Sudan follows the strategies for TB prevention and treatment
recommended by WHO. Despite the efforts that had been made by health authorities, some
patients still do not follow their TB treatment and do not complete the intensive stage of
treatment. As defined by WHO, patients who fail to collect their TB treatment for 2 consecutive
months are reported as defaulters (10). Defaulting on TB medication is a major barrier to its
local and global control. In addition, defaulting increases the risk of drug resistance, relapse and
death, and may prolong infectiousness (11–15). The TB patient treatment default rate is about
10% in Sudan (5) and 14% in Khartoum State (16). The high rate of default on TB treatment in
Khartoum State makes the identification of the risk factors leading to patients to default
essential.

In a previous paper, we reported on the sociodemographic factors associated with
non-adherence to TB treatment (17). In the present paper we identify the disease- and
treatment-related determinants of treatment default among TB patients in Khartoum State. This
information could help to suggest actions that could lead to a reduction of TB treatment
defaulting.

Methods

Study design
This was an observational case–control study. Cases were TB patients who defaulted from
treatment and controls were those who completed treatment.
Setting
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This study was conducted in Khartoum State. In 1993, the Ministry of Health in Khartoum State
established a TB control programme. The decentralized health care system in Khartoum is
divided into 7 districts and 19 health areas. Its health facilities include 43 hospitals, 147 health
centres, 185 centres run by nongovernmental organizations, 235 dispensaries and 365 primary
health care units. TB services are available in 53 of the primary health care centres in Khartoum
State and is where TB patients receive their treatment (16). A registered nurse is designated
responsible for TB treatment and follow up of continuation of treatment in the primary health
care unit. This primary health care unit is the basic unit of management and reporting of the TB
programme. Staff at the primary health care unit responsible for TB services include a medical
assistant, a laboratory technician and a clerk. The programme provides care through the DOTS
strategy as recommended by WHO.
Population
Our cases and controls were drawn from all TB patients attending the 53 treatment clinics in
Khartoum State. The inclusion criteria for both cases and controls were: patients over 15 years
who were clinically and laboratory diagnosed with TB and registered at the treatment units in
Khartoum State. Cases were those patients identified as having defaulted on TB treatment
during the data collection period. Following identification of each case (defaulter), without
exclusion criteria, the next 2 patients who had completed their treatment without defaulting were
included as controls, without exclusion criteria. They were attending the clinics because they
had been requested to come for follow up, in the same TB treatment unit or the nearest one in
the same area, either to do the final sputum smear or to collect the smear results. Patients were
excluded from the study if they were too ill for interview, had a psychiatric illness or had given
an incorrect address and could not be traced.

The interview process was done from 1 May 2011 to 15 July 2011, but in order to reach the
target defaulted group for the interviews, we used clinic records for the patients registered from
May 2010 to May 2011.
TB and treatment definitions
The following definitions were applied. A pulmonary TB patient was one with TB disease
involving the lung parenchyma. An extra-pulmonary TB patient was one with TB of organs other
than the lungs (e.g. pleura, lymph nodes, abdomen, genitourinary tract, skin, joints and bones
and meninges). A patient in whom both pulmonary and extra-pulmonary TB were diagnosed
was classified as pulmonary TB (10).

Treatment default was defined as an interruption of TB treatment for 2 or more consecutive
months during the intended treatment period. Relapse was defined as a patient previously
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treated for TB who has been declared cured or has completed treatment and is diagnosed with
bacteriologically positive (smear or culture) TB. Treatment failure was defined as a patient who
is sputum smear positive at 5 months or later during treatment. Multidrug resistant (MDR) TB
was defined as TB resistance to at least isoniazid and rifampicin. Side-effects of treatment were
defined according to a patient’s complaint and as identified by doctors and taken from the
records (5,18–20).

Drug regimen was defined as a drug or several drugs given in certain doses for a stated
duration, as described by the treating doctor according to the national TB control programme.
All new TB patients should receive the category 1 (CAT1) regimen for 6 months, which includes
rifampicin, isoniazid, pyrazinamide and ethambutol. The category 2 (CAT2) treatment regimen is
used for retreatment of TB patients; it lasts for 8 months and includes streptomycin in the first 2
months (5,10,19).

DOTS is directly observed treatment, or watching the patient take his/her medication to ensure
medications are taken in the right combination and for the correct duration (10,19).
Data collection
Information on disease-related and treatment-related factors was retrieved from the medical
records of the patients. In addition, face-to-face interviews were held, using a structured
questionnaire, by trained interviewers to obtain information on the various factors possibly
associated with treatment default. The questionnaire was pretested on 35 patients and, based
on the results, was used without any major changes. All TB patients who had defaulted prior to
the data collection period were identified and their address retrieved from patient records. Then,
the interviewers used the following sequence of contact attempts: telephone calls, first to the
patient and then to known family members or friends, and then home visits, first to patient and
then to known family members or friends. If there was no telephone number on record, home
visits were made.

Data on the following variables were collected: sociodemographic characteristics including age,
sex, residence (urban/rural); and disease- and treatment-related factors including BCG
vaccination status, sputum smear result, treatment regimen, on a DOTS programme or not,
chest X-ray, response to treatment, side-effects from treatment, sputum smear after 2 months,
previous history of TB (including relapse, treatment failure and MDR-TB), other treatments
sought, and other chronic diseases, e.g. diabetes mellitus (1,4,11,16,20–22).
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Statistical analysis

The sample size was calculated according to Fleiss (1981) (23–25) assuming a two-sided type
one error of 0.05, a power of 80% and the ability to detect an odds ratio (OR) of 2.0 with an
exposure frequency of 30% in the control group and a ratio of cases to controls of 1:2. This
gave a sample size of 105 cases and 210 controls.

Data were reviewed for consistency and completeness. Data analysis was performed in SPSS,
version 16. The demographic characteristics of the cases and controls were compared using the
chi-squared test for qualitative variables and Student t-test for continuous variables. Univariate
and multivariate analyses were done. Descriptive statistics were calculated for the dependent
variable (treatment default). Logistic regression analysis was done to calculate the ORs and its
95% confidence intervals (CI). Variables that were related to treatment default with a P-value
less than 0.20 were entered in a multivariate model, using a backward selection.
Ethical considerations
Ethical approval was obtained from the ethics committee of the Ministry of Health, Khartoum
State. Permission was granted by public committee leaders (senior health officers at the locality:
director of health services, health team coordinator and PHC director) in the localities through
official letters. Informed verbal consent was obtained from every eligible patient included in the
study before the interview. Prior to the interview, all relevant aspects of the study were
explained to the participants, including the purpose of the study, interview process and potential
benefits. The interviews took place at the TB units in a suitable and separate room. The
interviewers introduced themselves to the participants and outlined the scope of the interview
and its approximate length at the beginning of each interview. The participants were informed
that participation was entirely voluntary, and that privacy and confidentially would be maintained
during data processing and reporting. Potential respondents also were informed that they had
the right to decline to participate, or to end the interview at any time without jeopardizing their
right for care and treatment.

Privacy and confidentially were maintained and the information was used only for this study and
will not be used by any other person for any other purposes.

Results

Cases and controls
There were 2 727 TB patients who attended the 53 TB treatment clinics in Khartoum State
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during the study period. Out of these, 2 399 patients (86%) had completed their treatment while
328 patients (14%) had interrupted treatment. The 328 patients were divided into 2 categories:
1) 143 who had defaulted and never come back until the time of data collection, who were be
eligible to be included as cases; and 2) 185 who had defaulted but were traced and came back
to continue treatment before the start of data collection, who were excluded.

Of the 143 eligible cases, 15 had given a wrong address and 12 had moved away from
Khartoum State and could not be interviewed. A further 11 patients declined the interview. None
of the cases was too ill for interview or had a psychiatric illness. Hence, 105 cases were traced
and interviewed. In addition, 210 patients who had completed their treatment were included as
controls; none declined to participate.
Demographic characteristics of the cases and controls
The demographic characteristics of the cases and controls are given in Table 1. Among the
cases, 70.5% were males compared with 60.9% among the controls. The mean ages and
standard deviations (SD) were 32.8 (SD14.4) years for the cases and 34.6 (SD 14.9) years for
the controls; 53.3% of the cases and 47.6% of the controls were aged 15 to 30 years. Among
the cases, 61.0% were urban residents while 80.5% of the controls were urban residents.
Disease and treatment characteristics of the cases and controls
The disease and treatment characteristics of the cases and controls are given in Table 1 .
Cases and controls had a similar BCG vaccination status (61.9% and 53.3% had had the BCG
vaccination respectively) and sputum smear results at the beginning of treatment (71.4% and
74.8% were positive respectively) as well as after 2 months (10.5% and 6.1% were positive
respectively). However, more cases had a previous history of TB (37.1%), including relapse,
failure and MDR-TB, compared with controls (10.0%). Hence, more cases (45.7%) received the
CAT2 treatment regimen than controls (22.9%). Fewer cases were on DOTS (36.2%) than the
controls (59.5%) and fewer had a good response to treatment (76.2%) compared with controls
(88.6%). In addition, more cases (52.4%) developed side-effects from treatment than the
controls (31.0%) and more also sought traditional remedies (28.6%) than the controls (12.9%) (
Table1
).
Risk factors for defaulting
In the univariate analysis the following disease- and treatment-related factors were statistically
significant associated with defaulting (P Table 1).
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The multiple logistic regression analysis and adjusted ORs (aOR) and 95% CIs are shown in
Table 2. The variables that remained in the model were: rural residence (aOR: 2.68; 95% CI:
1.51–4.73), not being on a DOTS programme (aOR: 2.53; 95% CI:1.49–4.30), having
side-effects from treatment (aOR: 1.94; 95% CI:1.14–3.29) and previous history of TB (aOR:
5.11; 95% CI: 2.69–9.69) ( Table 2 ).

Discussion
In our study, the overall prevalence of TB treatment default among the patients who attended
TB treatment clinics during the study period was 14%, which is similar to that reported in other
studies conducted in Khartoum State (5,16). A high default rate on TB treatment has also been
reported in other developing countries in Africa and Asia, e.g. 22.88% in Ethiopia and 10.33% in
India (26,27).

Our study showed that DOTS reduced default rates as those not on a DOTS programme had
2.5-times higher odds of default. This agrees with the results of previous studies conducted in
both developed and developing countries (20,22,28–30).

Rural residence was strongly associated with TB default which concurs with the findings of other
studies in Ethiopia (31), and South Africa (32). TB treatment default was also strongly
associated with having side-effects from the TB medication and having a history of TB (relapse,
failure and MDR-TB), which concurs with other studies (6,11,33–36). However, our findings are
in contrast to those reported from Malaysia where residence, medicine side-effects and history
of TB were not associated with TB treatment default (20). Furthermore, in contrast to the
findings of our study, a study in Estonia found that urban residence was positively associated
with TB default (37).

The findings of our study might help doctors and policy-makers in Khartoum State and other
developing countries in planning and policy development to strengthen TB control programmes
in general. Although we highlight the relation between disease and treatment-related factors
and defaulting TB treatment, further exploration of precipitating factors for defaulting are
needed.

To combat the TB spread in communities, WHO launched the DOTS strategy in 1993. Since
that time, DOTS implementation has achieved good results by increasing patient compliance
with treatment and decreasing treatment interruption in communities of both low and high
socioeconomic status (28,29). The Ministry of Health in Khartoum State adopted a DOTS
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strategy when it was recommended by the WHO in 1993 (5). To make the access of TB
services available, the Ministry of Health set up more than 50 TB units (microscopic and
treatment centres) distributed all over the State, according to geography and population density
(16). Despite these efforts, TB treatment default remains high.

In view of our findings, in order to reduce TB treatment default further, attention should be paid
to more adequate follow-up of patients, treatment of their side-effects, increasing the number of
health units that use DOTS and tracing defaulters, particularly among rural patients who may
face barriers to continuing treatment, and among those with a history of TB (those who have
relapsed, experienced treatment failure and those with MDR-TB). An objective of the TB control
programme in Khartoum State is to provide tracing teams for defaulters in all TB units, which
are responsible for contacting defaulting patients, encouraging them to come back to continue
their treatment and visiting them at their home if they do not reply so as to identify the barriers
and advise them on how to overcome them when they first start to default. The fact that this
does not appear to be happening, at least up to our study period, may indicate that the
programme and its allocated resources need to be reassessed. The introduction of a revised
retrieval system in Saudi Arabia significantly improved the retrieval of non-attenders and
reduced the dropout rate (38).

In terms of the generalizability of our findings, some methodological aspects of our study need
to be considered. First, our study was conducted in Khartoum State, which is the most
populated state in Sudan. Its population may represent the whole country as most of the
inhabitants come from various parts of Sudan. In addition, the TB patients included in this study
were selected from all TB treatment units in the State. Thus, our findings can be generalized to
the total TB population in the State and also Sudan as well as to communities with similar
settings. Second, recall bias was minimized by using a standardized questionnaire during the
interview and by cross-checking patients’ responses for each study variable against their
medical records. Third, the reliability of the information gathered from each patient could not be
counter-checked but questions about sensitive issues were carefully handled to maximize the
accuracy of the responses obtained. Fourth, possible confounders were taken into
consideration in the design (by restricting the diagnosis criteria) and in the analysis by using
logistic regression analysis. Lastly, the major problem we faced during the study was how to
reach the defaulting patients (cases). This problem was tackled in 3 steps. First, the patient
medical records were traced and identified and all contact information was reviewed. Then,
study personnel first tried to telephone the patient and, failing that, to telephone known family
members or friends. If telephone contact failed or if there was no telephone number on record,
home visits were made, first to the patient and then to known family members or friends.
Interestingly, we found that many of the defaulting patients did not have access to any phone
(mobile or landline), a risk factor not previously described or evaluated in our study. The
interviewers made an average of 3 attempts to contact each defaulter before recording a
defaulter was a non-respondent. Due to the number of eligible cases who could not be traced
and interviewed (27 of 143), generalizing the findings to the whole population of patients with
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TB should be done with caution.

In conclusion, our study shows that living in a rural area, not being on a DOTS programme,
developing side-effects to treatment and having a history of TB (relapse, MDR-TB or treatment
failure) increased the likelihood of defaulting on treatment. These findings may help guide
improvement in the current TB treatment delivery in Sudan and similar developing countries.

Acknowledgements
We would like to thank our colleagues at Ministry of Health, Khartoum State, and TB control
Programme. We are further grateful to all TB coordinators and health care workers at TB units
for their cooperation.

Funding: None.

Competing interests: None declared.

References
1. Katia S, Tachfouti N, Obtel M, Nejjari C. Factors associated with treatment default by
tuberculosis patients in Fez, Morocco. East Mediterr Health J. 2013;19(8):687–93.
2. TB advocacy, a practical guide. Geneva: World Health Organization; 1999.
3. Global tuberculosis report. 20th ed. Geneva: World Health Organization; 2015.
4. Lönnroth K, Castro GK, Chakaya JM, Chauhan LS, Floy K, Glaziou P, et al. Tuberculosis
control and elimination 2010–50: cure, care, and social development. Lancet.
2010;375(9728):1755–7.
5. Federal Ministry of Health. General Directorate of Primary Health Care. Sudan: National
Tuberculosis Control Programme; 2011.
6. Muture B, Keraka M, Kimuu P, Kabiru E, Ombeka V, Oguya F. Factors associated with
default from treatment among tuberculosis patients in Nairobi province, Kenya: A case control
study. BMC Public Health. 2011;11(696):1–10.
7. Munro SA, Lewin SA, Smith HJ, Engel ME, Fretheim A, Volmink J. Patient adherence to
tuberculosis treatment: a systematic review of qualitative research. PLoS Med 2007, 4(7):e238.
8. Addington WW. Patient compliance: The most serious remaining problem in the control of
tuberculosis in the United States. Chest. 1979;76:741–3.
9. Chhaya M, Gupta SC. Noncompliance to DOTS: How it can be decreased. Indian J
Community Med. 2011;36(1):27–30.

10 / 12

WHO EMRO | Disease and treatment-related factors associated with tuberculosis treatment default in Kh

10. Operational guide for national tuberculosis control programmes on the introduction and
use of fixed-dose combination drugs. Geneva: World Health Organization; 2002.
11. Chuah SY. Factors associated with poor patient compliance with antituberculosis
therapy in Northwest Perak, Malaysia. Tubercle. 1991;72:261–4.
12. Menzies R, Rochert I, Vissandjee B. Factors associated with compliance in treatment of
tuberculosis. Tuber Lung Dis. 1993;74:32–7.
13. Wilkinson D. High-compliance tuberculosis treatment programme in a rural community.
Lancet 1994, 343:647.
14. William JB, Cohn DL, Rietmeijer CA, Judson FN, Sbarbaro JA, Reves RR.
Noncompliance with directly observed therapy for tuberculosis: epidemiology and effect on the
outcome of treatment. Chest. 1997;111:1168–73.
15. Jasmer RM, Seaman CB, Gonzalez LC, Kawamura LM, Osmond DH, Daley CL.
Tuberculosis treatment outcomes: directly observed therapy compared with self-administered
therapy. Am J Respir Crit Care Med. 2004;170(5):561–6.
16. Suleiman MMA, Sodemann M. Evaluation of tuberculosis control programme in
Khartoum State for the year 2006. Scand J Public Health. 2009;37:101–8.
17. Ali AOA, Prins MH. Patient non adherence to tuberculosis treatment in Sudan: socio
demographic factors influencing non adherence to tuberculosis therapy in Khartoum State. Pan
Afr Med J. 2016;25:80 doi:10.11604/pamj.2016.25.80.9447.
18. Awofeso N. Anti-tuberculosis medication side-effects constitute major factor for poor
adherence to tuberculosis treatment. Bull World Health Organ. 2008;86(3):B-D.
19. What is DOTS? A guide to understanding the WHO-recommended TB control strategy
known as DOTS. Geneva: World Health Organization; 1999
(http://apps.who.int/iris/bitstream/10665/65979/1/WHO_CDS_CPC_TB_99.270.pdf, accessed
20 March 2017).
20. Nyi NN, Catherine D, Abdul Rahman I, Rosemi S, Noraini B, Mohd RM. Factors
contributing to poor compliance with anti-TB treatment among tuberculosis patients. Southeast
Asian J Trop Med Public Health. 2001;32(2):369–82.
21. Sabate E. WHO Adherence to long-term therapies: policy for action. Geneva: World
Health Organization; 2001 (http://www.who.int/chp/knowledge/publications/adherencerep.pdf,
accessed 20 March 2017).
22. Jaggarajamma K, Sudha G, Chandrasekaran V, Nirupa C, Thomas A, Santha T, et al.
Reasons for non-compliance among patients treated under Revised National Tuberculosis
Control Programme (RNTCP), Tiruvallur District, South India. Indian J Tuberc. 2007;54:130–5.
23. Fleiss LJ. Statistical methods for rates and proportions. 2nd ed. Hoboken, NJ: John
Wiley & Sons Ltd; 1981:35–48.
24. Kelsey JL, Whittemore AS, Thomson WD, Evans AS. Methods in observational
epidemiology. 2nd ed. New York: Oxford University Press; 1986.
25. Riegalman RK, Hirsch RP. Studying a study and testing a test. How to read the medical
literature. 2nd ed. Boston: Little, Brown and Company; 1989.
26. Demeke D, Legesse M, Bati J. Trend of tuberculosis and treatment outcomes in
Gambella region with special emphasize on Gambella Regional Hospital, Western Ethiopia. J
Mycobac Dis. 2013;3(2).
27. Pardeshi GS. Time of default in tuberculosis patients on directly observed treatment. J
Glob Infect Dis. 2010;2(3):226–30.

11 / 12

WHO EMRO | Disease and treatment-related factors associated with tuberculosis treatment default in Kh

28. Marlucia DSG, Maria LP, Toma MP. Porcuna, Alexandra B S, et al. Factors associated
with tuberculosis treatment default in an endemic area of the Brazilian Amazon: a case
control-study. PLoS One. 2012;7(6):e39134.
29. Robert MJ, David CS, Jussi JS, Philip CH. etal. Short-Course Rifampin and
Pyrazinamide Compared with soniazid for Latent Tuberculosis Infection: A Cost-Effectiveness
Analysis Based on a Multicenter Clinical Trial. Clin Infect Dis. 2004;38:363–9.
30. Ifebunandu NA, Ukwaja KN. Tuberculosis treatment default in a large tertiary care
hospital in urban Nigeria: prevalence, trend, timing and predictors. J Infect Public Health.
2012;5(5):340–5.
31. Wondimu T, W/Michael K, Kassahun W, Getachew S. Delay in initiating tuberculosis
treatment and factors associated among pulmonary tuberculosis patients in East Wollega,
Western Ethiopia. Ethiopian J Health Dev. 2007;21(2):148.
32. Ndwandwe ZSI, Mahomed S, Lutge E, Knight SE. Factors affecting nonadherence to
tuberculosis treatment in uMgungundlovu Health District in 2010. South Afr J Infect Dis
2014;29(2):56.
33. Pandi NT, Choudhary SK. A study of treatment compliance in directly observed therapy
for tuberculosis. Indian J Community Med. 2006;31(4):241–3.
34. Sanchez PE, Marquer C, Kalon S, Qayyum S, Hayrapetyan A, Varaine F, et al. Reasons
for defaulting from drug-resistant tuberculosis treatment in Armenia: a quantitative and
qualitative study. Int J Tuberc Lung Dis. 2014;18(2):160–7.
35. Slama K, Tachfouti N, Obtel M, Nejjari C. Factors associated with treatment default by
tuberculosis patients in Fez, Morocco. East Mediterr Health J. 2013;19(8):687–93.
36. Lalor MK, Greig J, Allamuratova S, Althomsons S, Tigay Z, Khaemraev A, et al. Risk
factors associated with default from multi- and extensively drug-resistant tuberculosis treatment,
Uzbekistan: a retrospective cohort analysis. PLoS One. 2013;8(11):e78364.
37. Kliiman K, Altraja A. Predictors and mortality associated with treatment default in
pulmonary tuberculosis. Int J Tuberc Lung Dis. 2010 Apr;14(4):454–63.
38. Chaudhry LA, Al-Tawfiq J, Ba-Essa E, Robert AA. Low rate of non-compliance to
antituberculous therapy under the banner of directly observed treatment short course (DOTS)
strategy and well organized retrieval system: a call for implementation of this strategy at all
DOTS centers in Saudi Arabia. Pan Afr Med J. 2015;21:267.
Sunday 26th of May 2019 11:21:39 PM

12 / 12

