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Abstract
Background: Following initiation of  MDR-TB treatment, patients have a choice to receive follow up DOT supervision at
either the central initiating facility or at a peripheral facility.
Objectives: We describe the adherence patterns of  MDR-TB patients undergoing DOT supervision at the two health        
facility categories during intensive phase of  treatment.
Methods: We used a retrospective cohort of  patients initiated on MDR TB treatment at Mulago National Referral Hospital 
between 2014 and 2016. We extracted data from the National Tuberculosis and Leprosy Program records and analysed these 
using STATA V14.
Results: Majority (84.01%) of  the patients received their DOT supervision from the peripheral facilities. Males made up 
62.1% of  patients, and 91.2% had had their household contacts screened for MDR-TB. 26.5% of  the patients on peripheral 
DOT supervision had good adherence to treatment protocol compared to 0% among patients on central initiating health fa-
cility DOT supervision. Among the patients with good adherence, 24.1% had contacts screened for MDR-TB as compared 
to 3.6% with poor adherence.
Conclusion: More patients preferred MDR-TB DOT supervision at peripheral facilities, which had better adherence to the 
treatment protocol compared to the central initiating facility. Younger people and those with household contacts screened 
had better adherence to the treatment protocol, highlighting areas for targeted interventional programs for MDR-TB in 
resource limited settings.
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Background
Multi-Drug Resistant Tuberculosis (MDR-TB) remains  

a public health threat worldwide with an estimated 
558,000 MDR -TB cases registered globally in 20171. 
Poor adherence to TB treatment has been cited as a 
major con-tributor to the development of  MDR-TB2-5. 
In addition to the spread of  MDR-TB, poor adherence 
while on treatment can lead to poor treatment out-
comes for the sick individual6.
The major mile stone in the management of  MDR-TB 
is sputum conversion, mostly expected to occur while 
still in the intensive phase of  treatment7. Adherence to 
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treatment is cited among the factors associated with 
sputum conversion8. In order to enhance adherence, 
WHO recommends the use of  Directly Observed Ther-
apy (DOT) in managing TB especially MDR-TB9,10.
DOT is part of  the support package offered to all TB 
patients who include the MDR-TB patients11. This pack-
age is sensitive and supportive to the patient’s needs, 
with a treatment supporter observing intake of  every 
dose, and paying due attention to the dosing and dosage 
of  the right drugs11. DOT among MDR-TB patients is 
at a health facility by a health worker10 and in the past 
patients have been hospitalized and managed till they 
achieved sputum conversion12. However, as a result of  
resource limitations, this aspect in TB management has 
changed over the years.
In Uganda, patients are diagnosed and initiated on 
MDR-TB treatment at central facilities, typically referral 
hospitals. These patients are then counselled and giv-
en one of  two options for follow up of  facility DOT       
supervision – either at the central initiating health facili-
ty or at a peripheral health facility; except when patients 
are very sick and need to be hospitalized till improve-
ment when the two options are then presented to them. 
Despite the option chosen, the patients are expected 
to return to the central initiating facility monthly for a 
routine clinical check-up, evaluation of  on-going care, 
and assessment for treatment side effects.

This strategy is not used in Uganda alone; other coun-
tries such as South Africa, Kenya, Peru and regions like 
Tomsk in Russia, among others13-16, are using a similar 
system in an effort to address resource limitations at 
the central initiating facilities while enabling patients to 
receive treatment from a convenient location17.
DOT was designed to address poor drug adherence; 
however, several others factors play a role in poor ad-
herence to MDR-TB treatment. For example, long du-
ration of  treatment, coupled with drug toxicities, and 
unfavorable dosage formulations have been cited13. 
Poor adherence among MDR-TB patients increases the 
risk of  disease transmission in the community as well as 
having a poor prognosis in the affected patient18.
While acknowledging that all factors that lead to poor 
adherence need to be addressed, the authors of  this 
paper find that there is a need to evaluate the impact 
that choice of  facility for DOT follow-up has on adher-
ence to MDR-TB treatment, a factor on which there is 
a paucity of  information. Previous comparison studies 
showed better treatment outcomes among individuals 
receiving treatment at peripheral rather than central 
health facilities, and poorer adherence in patients re-

ceiving DOT follow-up at central facilities as compared 
to peripheral facilities13-16. 
We therefore aimed to describe the adherence patterns 
of  MDR-TB patients undergoing DOT supervision 
following initiation at Mulago National Referral Hos-
pital in central Uganda in 2014-2016. Furthermore, we 
aimed to describe characteristics associated with the ad-
herence patterns seen at both the central initiating facil-
ity and the peripheral facilities.

Methods
This was a retrospective cohort study among MDR TB 
patients initiated on treatment between 1st January 2014 
and 31st December 2016 at Mulago National Referral 
Hospital (MNRH). MNRH serves as a specialist treat-
ment and diagnostic centre for MDR TB with a 39-bed 
in-patient capacity. There were 1,384 MDR-TB patients 
registered by NTLP country wide with 494 at the hospi-
tal between January 2014 and December 2016.
We included all patients diagnosed with pulmonary 
MDR-TB and initiated on treatment at MNRH between 
1st January 2014 and 31st December 2016. We excluded 
those patients that were below the age of  15 because 
of  the difficulties in detecting bacteria in their sputum 
even when actually present.

Upon confirmation of  MDR-TB, patients are coun-
selled and given the option of  either receiving treatment 
from the central initiating facility (MNRH) or a periph-
eral facility (health centres that patients might feel are 
conveniently located near them). Although they would 
receive their daily treatment at these facilities, they 
would be expected to report back to the central facil-
ity at the end of  every month, during which time, they 
would undergo clinical evaluation, including a check for 
sputum conversion.

Data collection
We extracted data from the electronic MDR-TB regis-
ter which is maintained by the National Tuberculosis 
and Leprosy Program (NTLP). We extracted data on 
the following: date of  initiation of  MDR-TB treatment, 
site of  DOT supervision, submitted sputum samples 
collected on a monthly basis, age, sex, baseline smears, 
HIV sero-status, di- agnostic category, treatment regi-
men one is started on, and type of  patient (retreatment 
or new patient). 
The availability of  results from the monthly submitted 
sputum samples during the intensive phase of  treat-
ment was used as a proxy for adherence to the treat-
ment protocol during the intensive phase of  treatment. 
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Adherence is defined as one having submitted ALL six 
sputum samples at the monthly visits during the inten-
sive phase of  treatment among ambulatory patients. All 
patients included in this study were ambulatory and all 
of  them were counselled and offered a choice of  fol-
low up at either the central initiating facility or periph-
eral health facility, with the instruction to return every 
month to the central initiating facility to submit sputum 
samples.

Data management
The extracted data was checked for accuracy and was 
later double-entered into Epi Data.

Data analysis
Categorical variables were summarised using propor-
tions and percentages. The continuous variables were 
summarised using means and standard deviations or 
medians and interquartile ranges depending on their 
distribution. To determine the statistical significance of  
the observed differences, a p-value of  0.05 or less was 

used. Pearson’s Chi square (χ2) test for two independ-
ent proportions was used to test for significance.
Power of  98% was calculated for Pearson χ2 test at 
P<0.05 when we took sample size of  268 at peripheral 
health facilities and 51 at central initiating facility and 
effect size of  30%.

Ethical considerations
Approval to conduct the study was obtained from  
Makerere University, School of  Medicine Review Eth-
ics Committee (SOMREC).

Results
Of  319 MDR-TB patients initiated on treatment at Mu- 
lago National Referral Hospital between 1st January and 
31st December 2016, 268 opted for a DOT supervision 
programme at a peripheral health facility. The patients 
were evenly distributed in the different categories of  age 
used in the study. Majority of  them were male (62.5%) 
and had standard treatment for MDR-TB (90.5%). 
54.1% of  the study participants were HIV positive and 
91.8% had had their household contacts screened for 
TB (table 1).

Table 1: Baseline characteristics of the study population 

  Peripheral-DOTs/ n (%) Central-DOTs/ n (%) Total/ n (%) 
AGE       
      15-25 93 (91.20) 9 (8.80) 102 (31.9) 
      26-35 85 (77.30) 25 (22.70) 110 (34.6) 
      >=36 90 (84.10) 17 (15.90) 107 (33.5) 
      Total 268 (84.01) 51 (15.99) 319 (100) 
SEX           
      Female 103 (85.10) 18 (14.90) 121 (37.9) 
      Male 165 (83.30) 33 (16.70) 198 (62.1) 
TYPE OF PATIENT         
      New 134 (82.70) 28 (17.30) 162(50.8) 
      Retreatment 134 (85.40) 23 (14.60) 157 (49.2) 
CONTACTS SCREENED?       
      No 7 (25.00) 21 (75.00) 28 (8.8) 
      Yes 261 (89.70) 30 (10.30) 291 (91.2) 
REGIMEN TYPE         
      Empirical 7 (100.00) 0 (0.00) 7 (2.2) 
      Standard 240 (83.60) 47 (16.40) 287 (90.5) 
      Individualized 21 (91.30) 2 (8.70) 23 (7.3) 
DIAGNOSTIC CATEGORY       
      INH Mono 
resistant 3 (60.00) 2 (40.00) 

5 (1.6) 

      MDR 
Confirmed 153 (91.60) 14 (8.40) 

167 (52.3) 

      Pan Sensitive 7 (70.00) 3 (30.00) 10 (3.1) 
      RIF-Mono 
resistant 105 (76.64) 32 (23.36) 

137 (43.0) 

HIV STATUS         
      Positive 133 (77.30) 39 (22.70) 172 (54.1) 
      Negative 135 (92.50) 11 (7.50) 146 (45.9) 
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Adherence to the intensive phase of  the MDR-TB 
treatment protocol
There was poor adherence to the intensive phase of  the 
MDR-TB treatment protocol with only 26.5% of  the 
individuals at the peripheral sites adhering and 0% of  
those at the central initiating facility.   

Within the overall poor adherence, individuals aged 15 
to 25 years reported the highest adherence to the pro-
tocol (30.4% at peripheral facilities). Furthermore, only 
3.6% of  individuals who had not had their household 
contacts screened had good adherence in comparison 
to 24.1% of  the individuals who had had their house-
hold contacts screened (See table 2).

Table 2: Factors affecting adherence to intensive phase of MDR-TB treatment 

  Adherence to policy during intensive phase   

  

  
Good 
adherence/            n 
(%) 

  
Poor 
adherence/    n (%)          p.value 

Facility DOT supervision     
      Peripheral-
DOTs 71 (26.50) 197 (73.50)   
      Central-DOTs 0 (0.00) 51 (100.00) <0.001* 
  
RECODE of AGE 
(AGE)       
      15-25 31 (30.40) 71 (69.60)   
      26-35 18 (16.40) 92 (83.60)   
      >=36 22 (20.60) 85 (79.40) 0.043* 
SEX     
      Female 28 (23.10) 93 (76.90)   
      Male 43 (21.70) 155 (78.30) 0.767 
TYPE OF 
PATIENT       
      New 39 (24.10) 123 (75.90)   
      Retreatment 32 (20.40) 125 (79.60) 0.428 
CONTACTS SCREENED?     
      No 1 (3.60) 27 (96.40)   
      Yes 70 (24.10) 221 (75.90) 0.013* 
REGIMEN TYPE     
      Empirical 2 (28.60) 5 (71.40)   
      Standard 67 (23.30) 220 (76.70)   
      Individualized 2 (8.70) 21 (91.30) 0.248 
HIV STATUS     
      Positive 34 (19.80) 138 (80.20)   
      Negative 37 (25.30) 109 (74.70) 0.234 
*Variable is significant using a p-value of ≤ 0.05 for statistical significance 

Smear results recorded at the monthly visits during 
the intensive phase of  MDR-TB treatment
Fig 1 shows the percentages of  patients who submitted 
their monthly sputum samples after the baseline visit.

The trend for the patients who received DOT supervi-
sion at the central initiating facilities shows over 70% of  
patients did not submit any monthly sputum samples 
after initiation on treatment. The remaining approxi-

mately 30% of  patients submitted at least one sputum 
sample, with none submitting more than 4, that is, 5 or 
6 monthly sputum samples after initiating treatment.
Among the patients who received DOT supervision at 
the peripheral facilities, 26.1% of  them submitted all 
the 6 monthly sputum samples after initiation of  treat-
ment during the intensive phase,  20.9% and 22.4% 
submitted 4 and 5 samples respectively while 4.9% did 
not submit any samples.
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Discussion
In this study we aimed to describe the adherence pat- 
terns of  MDR-TB patients undergoing DOT super-
vision in central or peripheral health facilities, follow-
ing treatment initiation at a central one, in Uganda, in 
2014-2016. Furthermore, we aimed to describe charac-
teristics associated with the adherence patterns seen at 
both types of  facilities. We found that of  319 MDR-TB 
patients initiated on treatment at Mulago National Re-
ferral Hospital between 1st January and 31st December 
2016, 268 (84.01%) opted for a DOT supervision pro-
gramme at a peripheral health facility. We also found 
that although adherence to the treatment protocol 
was generally poor, it was significantly better in those 
aged 15-25, those who had their household contacts 
screened and those using a peripheral facility for DOT 
supervision.

Furthermore, this study found that majority (84.01%) 
of  patients preferred DOT supervision at peripheral 
health facilities. This might be explained by the fact that 
these peripheral facilities that are allowed to offer DOT 
supervision being spread out amongst different regions 
are closer to the patients than the central facility would 
be. This makes their access more convenient in compar-
ison, unless the patient lives within reasonable distance 
of  the central facility. This finding is different from 
what was observed in South Africa where less than half  
(47.5%) of  patients chose to receive treatment from the 
peripheral health facilities13. This observed difference 
might be due to a difference in availability of  resources 
at the different health facilities. For example, Mulago 
National Referral Hospital has a bed capacity of  only 
39 at the MDR-TB section of  the TB clinic, which au-

tomatically limits the number of  MDR-TB patients that 
can be hospitalised and be fully monitored at the central 
health facility. Coupling the two reasons could explain 
the observed higher percentages of  individuals choos-
ing to receive DOT supervision from the peripheral 
health facilities in Uganda.

The overall adherence to the intensive phase of  the 
treatment protocol was poor. Only 26.5% of  individu-
als who had DOT supervision at the peripheral health 
facilities had good adherence to the protocol while at 
the central facility, this proportion was actually 0%, rep-
resenting an overall adherence percentage of  24.76%. 
The overall adherence to the protocol could have been 
affected by the long duration of  MDR-TB treatment, 
the side effects of  the drugs and the route of  admin-
istration of  some MDR-TB drugs13. However, the dif-
ference between the central and peripheral health fa-
cilities could be explained by the long distances to the 
central facility and possibly higher and more intimate 
support given to patients who receive DOT supervision 
at the peripheral sites. This group had more house hold 
members having been screened and thus more people 
were aware of  their illness and the need for daily dosing 
and submission of  sputum samples on a monthly basis. 
These possibly supported them more to adhere to the 
treatment protocol as compared to those who had DOT 
supervision at the central health facility. The study from 
South Africa refrred to earlier found a much higher 
overall adherence of  78.28% which may be because the 
study assessed adherence to treatment defining it as not 
missing treatment for more than two months13. This is 
different from the outcome used in our study of  adher-
ence to treatment protocol which defined adherence as 
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Fig 1: A bar graph of recorded monthly smear results at the peripheral and central DOT supervising facilities 
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submission and having results of  the monthly sputum 
samples throughout the intensive phase of  treatment.

Of  the 291 patients who had had their household mem-
bers screened for TB, 89.7% were from patients who 
were having DOT supervision at the peripheral health 
facilities. This may be because of  a more intimate re-
lationship with staff  at the peripheral facility, as they 
most likely would be living in the same area. It may also 
be because of  proximity to the health facility whereby it 
is easier to invite household folks to it than if  they had 
to travel to the central facility in the city. This results 
in more aware and counselled family members, which 
in turn leads to a higher degree of  support that is giv-
en to individuals receiving DOT supervision from the 
peripheral facilities from these family and friends. An 
individual having to go to the health facility for dos-
ing daily or regularly would most likely raise a lot of  
questions amongst his peers and household members, 
which would be uncomfortable and even eventually 
lead to defaulting on the visits, if  they had not been 
involved and/or did not have a good understanding of  
the process. Once the household members are in the 
know, they may be more supportive and encouraging 
for patients to adhere to treatment, and thus the ob-
served higher percentages among individuals choosing 
peripheral facilities for their follow-up treatment.

Individuals aged 15-25 years of  age had better adher-
ence to the protocol (30.4%) as compared to 16.4% and 
20.6% from 26-35 and above 35 years age groups. In 
Uganda, individuals below 25 years typically are still un-
der care of  their parents or guardians. The adults are in 
control of  the health of  this age group, and determine 
their health seeking behaviour. Individuals in this age 
group go to hospital for screening for TB in the com-
pany of  an adult, and upon confirmation of  TB, the 
parent or guardian is counselled into encouraging the 
patient to adhere to the treatment protocol. As a result 
of  this
 
continuous support from the adult, patients 15 to 25 
years might have better adherence as compared to other 
age groups where there is no external influence on ad-
herence. However, we note that our results are different 
from those observed in Southern Ethiopia where age 
had no bearing on adherence19. This difference might be 
a result of  the study in Ethiopia being among TB drug 
sensitive patients with shorter duration of  treatment. 
In addition, there might be a differing social structure 
where individuals leave their parents’ or guardians’ care 
much earlier in Ethiopia as compared to Uganda.

The percentages of  individuals who submitted month-
ly sputum samples during the intensive phase of  treat-
ment increased with time among individuals receiving 
DOT supervision from the peripheral facilities, while 
reducing with time among those at the central initiating 
facility. 4.9% of  the individuals receiving DOT super-
vision from the peripheral facilities did not return any 
sputum samples after initiating on treatment, while this 
proportion was 70.6% among those at the central ini-
tiating facility. This high attrition rate at the central ini-
tiating facility could be attributed to the long distances 
the patients might have needed to travel to the central 
facility, the failure to build personal relationships with 
health workers at the central facility and less family and 
community involvement and support for patients to 
adhere to the treatment protocol. Taking DOT super-
vision to the peripheral facilities is more convenient to 
the patients, and the patients can build bonds with the 
health workers at the facilities in addition to the com-
munity and family support which accounted for the 
26.1%, 22.4% and 20.9% of  the patients submitting 6, 5 
and 4 sputum samples respectively during the intensive 
phase of  treatment in our study.

Strengths of  this study
This is the first study that we know of  looking at adher-
ence to treatment protocols at the different facilities of-
fering DOTS for MDR-TB in Uganda. In a bid to find 
lasting solutions to a problem like Drug Resistant TB, 
the findings are a critical step in improving the context 
of  the disease and its solutions in the country.
The study capitalised on routine NTLP records which 
reflect the actual settings in the program. Being retro-
spective, they also provide information independent of  
potential behavioural modifications by patients which 
is likely to arise if  they were recruited for a prospective 
cohort study. In addition, this study also uses routine 
data to identify a local problem which would call for a 
tailored solution, away from ‘one-size-fits-all’ solutions 
that are not contextualised.
 
Limitations of  the study
The study used routine data that is collected at the 
MDR-TB DOT supervision health facilities. This data 
is often prone to being incomplete and may thus affect 
the study results.
We made an assumption that the records of  results 
equates directly to the fact that a sputum sample was 
submitted for examination. This might be an underes-
timation if  there are persons who submitted a sample 
but for some reason did not get the sample examined or 
the results recorded.
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Implications for policy
In this study, it is clear that peripheral health facilities 
are doing better with MDR-TB patients adhering to the 
treatment protocol during the intensive stage of  treat-
ment. This raises the confidence in using these for fol-
low up of  patients for DOTS and similar interventions. 
It should also be motivation for equipping these centres 
more, to enable them manage more numbers of  these 
kinds of  patients.
The study showed a generally low adherence overall, 
but especially in the central initiating facility. This calls 
for health managers to devise means to improve adher-
ence overall but also target the central facilities and the 
particular groups like older individuals. It also calls for 
interventions that increase screening in household con-
tacts. This would not only help identify those affected 
but also increase awareness that seems to be important 
for adherence of  those already diagnosed.

Implications for research
It is not completely clear why there is poor adherence at 
the central facility to a very high level. This might not be 
entirely explained by distance from the facility. There-
fore, there is need to carry out a better designed study 
probing the factors driving adherence at both central 
and peripheral facilities. This would provide a better un-
derstanding of  the factors and other issues that can be 
addressed by particular interventions.

Conclusion
In this study we found that more patients prefer to re-
ceive their follow up MDR-TB DOT supervision from 
peripheral facilities, and in addition, show a better ad-
herence to the treatment protocol compared to those at 
the central initiating facility. Younger people and those 
with household contacts screened also had better ad-
herence to the treatment protocols. This highlights ar-
eas for targeted interventional programs for Drug Re-
sistant TB in resource-limited settings. Furthermore, it 
highlights areas for further research, to understand why 
central  
facilities might not be performing as expected. In gen-
eral, a very low adherence rate was noted all round and 
therefore there is still a need to tackle non-adherence 
to treatment protocols more aggressively, otherwise this 
represents a potential public health risk to the general 
population.
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