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Factors associated with treatment delay among tuberculosis 
patients referred from a tertiary hospital in Dhaka City: 
a cross-sectional study 
W. Htike,1 M. A. Islam,2 M. T. Hasan,3 S. Ferdous,2 M. Rifat2,4

previous studies conducted in Bangladesh have re-
ported delays in care seeking, diagnosis and initiation 
of treatment.6,7

Delays in diagnosis and treatment initiation may 
aggravate disease conditions and clinical outcomes, and 
enhance transmission of TB in the community.8,9 This 
is a major public health problem in densely populated 
countries such as Bangladesh. It is very important to 
identify and eliminate the various underlying factors 
for delay. 

The objective of the present study was to identify 
factors associated with treatment delay among TB pa-
tients referred from a public diagnostic centre to vari-
ous DOTS treatment centres in the Dhaka City Corpo-
ration (DCC) area, Bangladesh.

MATERIALS AND METHODS

Setting
In Bangladesh, BRAC is one of the 43 institutions with 
which the NTP has been working as part of a public-
private partnership for TB control. In 2004, BRAC cre-
ated ‘DOTS Corners’, facilities dedicated to TB testing 
and treatment services, allowing patients to seek TB 
services, and serving as a source of diagnosis and 
referral.10

In 2011, BRAC had 24 DOTS Corners, including 
one in the Dhaka Medical College (DMC). The DMC 
DOTS Corner diagnoses all forms of TB, both pulmo-
nary and extra-pulmonary, including sputum-negative 
cases. After diagnosis, BRAC staff discuss convenient 
treatment options with the patients. Patients who are 
not registered with a DOTS Corner are referred to a 
DOTS treatment centre that is close to their place of 
residence.10

Although this model is effective and effi cient to an 
extent, it requires strong links between providers to 
ensure that patients are not lost or suffer delays be-
tween diagnosis and treatment.10

Study participants
The following inclusion and exclusion criteria were 
used to recruit study subjects. Inclusion criteria: 1) pa-
tients registered at any of the DOTS treatment centres 
for treatment after referral from the DMC Hospital be-
tween July and October 2012, and 2) patients who pro-
vided informed consent and agreed to participate in the 
study. Exclusion criteria: 1) patients started on DOTS 
treatment at the DMC Hospital before being referred 
to a DOTS treatment centre, 2) patients who failed 
to initiate DOTS treatment at any of the treatment 
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Setting: A tertiary medical college hospital in Dhaka City 
Corporation area, Dhaka, Bangladesh.
Objectives: To identify factors associated with treatment 
delay among tuberculosis (TB) patients referred from a 
public diagnostic centre to various DOTS treatment cen-
tres in Dhaka City Corporation area, Bangladesh.
Methods: A cross-sectional study was conducted among 
123 patients referred from the Dhaka Medical College 
Hospital to different DOTS treatment centres during July–
October 2012. Factors associated with treatment delay 
(>1 day between referral and initiation of DOTS treat-
ment) were identified.
Results: Among the 123 patients referred from the hos-
pital, treatment delay was found to range between 2 and 
17 days (median 2). In bivariate analysis, treatment delay 
was found to be significantly associated with the patient’s 
diagnostic category. In multivariate analysis, World Health 
Organization (  WHO) Category II patients were found to 
be four times more likely to have treatment delay than 
WHO Category I patients, and married patients were 
much more likely to have treatment delays than unmar-
ried patients. 
Conclusion: The study findings suggest that the main 
factors contributing to treatment delay among TB pa-
tients were history of previous anti-tuberculosis treat-
ment, marital status and age. Patients should be given 
extensive information about the dangers of treatment de-
lay before referring them to DOTS treatment centres. 

With a population of about 150 million, tuber-
culosis (TB) is a major public health problem 

in Bangladesh.1 Each year, over 330 000 persons in 
Bangladesh develop TB, of whom 64 000 die.2 In 2012, 
Bangladesh was ranked sixth on the list of the 22 high 
TB burden countries in the world, and one of the fi ve 
high-burden countries in the World Health Organiza-
tion (WHO) South-East Asia Region.3 The Government 
of Bangladesh introduced the DOTS strategy in 1993 
and adopted it as a national strategy in 1994, extending 
it to cover the entire country with the collaboration of 
its partner non-governmental organisations to reduce 
the burden of TB until it ceases to be a public health 
problem.4

For an effective TB control programme, early diag-
nosis of TB patients and prompt initiation of DOTS 
treatment is essential.5 Although the Bangladesh Na-
tional Tuberculosis Control Programme (NTP) guide-
lines clearly mention that anti-tuberculosis treatment 
should be started as soon as possible after diagnosis,1 
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centres after referral, 3) patients who lived outside 
the DCC area, and 4) those aged <14 years (childhood 
TB cases).

All patients who were eligible for the study were 
visited at home or at the DOTS treatment centres 
at their convenience and recruited unless they re-
fused to participate. Data were collected from a total 
of 123 patients.

Data collection
A semi-structured questionnaire was used for data col-
lection. The questionnaire was fi rst developed in En-
glish, translated into Bengali, then back-translated into 
English. Issues regarding potential recall bias were taken 
into account by including counter-checked questions 
in the questionnaire. Questions about different aspects 
of knowledge, perception and stigma were analysed 
individually, and internal consistency was checked us-
ing the Cronbach’s α statistic. Cronbach’s α = 0.804 
indicated high internal consistency. 

Eighteen fi eld researchers were introduced to the 
questionnaire and given orientation training on data 
collection. The questionnaire was also pre-tested and 
revised. Data were collected through face-to-face 
interviews. 

Variables
The outcome variable ‘treatment delay’ was defi ned as 
the difference between the patient’s referral date col-
lected from the register of the DMC DOTS Corner and 
the date the patient registered for initiation of treat-
ment at the DOTS treatment centre, obtained from 
the DOTS treatment centre. Treatment delay was cal-
culated from these two dates. 

There is no consensus in defi ning the standard cut-
off point for ‘delay’ in care seeking and treatment ini-
tiation in the case of TB.11 In previous studies, 7, 14 or 
30 days were used as the cut-off point based on the 
context of the study,11–13 while in some studies the me-
dian value of the observed data was used as the cut-
off.14–16 This study adopted the latter method to di-
chotomise treatment delay. A patient with >1 day 

between referral and initiation of treatment was con-
sidered as having experienced ‘treatment delay’. 

Possible factors associated with treatment delay were 
identifi ed from previous studies in the literature. Dif-
ferent independent variables considered for the study 
include demographic and socio-economic characteris-
tics, variables related to current illness, variables re-
garding TB knowledge, perception and related stigma, 
and variables regarding institutional or health service 
factors (Figure).

Data analysis
Data were analysed using SPSS, version 16.0 (Statistical 
Product and Service Solutions, Chicago, IL, USA) and 
Stata SE, version 12 (Stata Corp, College Station, TX, 
USA). The χ2 test and Fisher’s exact test were used, 
when appropriate, to analyse the association between 
treatment delay and different socio-economic, demo-
graphic and other factors. Unadjusted odds ratios 
(ORs) with 95% confi dence intervals (95%CIs) were 
calculated using univariate logistic regression analysis. 
Multiple logistic regression analysis was performed on 
variables that had a signifi cance level of P ⩽ 0.25 in 
univariate analysis. The sex of the patient was also in-
cluded in the model as a clinically and practically rele-
vant variable, although it was observed to be non-
s ignifi cant in univariate analysis. Adjusted ORs were 
used to explain the effect of different socio-economic, 
demographic and other factors on treatment delay.

Ethical considerations
Ethical clearance for the study was obtained from the 
Ethics Committee of the James P Grant School of Pub-
lic Health, BRAC University, Dhaka, Bangladesh. Per-
mission to extract data from the DMC DOTS Corner 
register was also obtained from the BRAC Health, Nu-
trition and Population Programme and the DMC Hos-
pital. Respondents were fully informed of the purpose 
of the study and their right to refuse to answer any 
question and to terminate the interview at any point. 
Informed consent was provided by respondents before 
each interview.
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DMC = Dhaka Medical College.



Public Health Action Treatment delay in TB patients  319

RESULTS

Patient characteristics
From July to October 2012, the DMC DOTS Corner referred 203 
patients to different DOTS treatment centres in Dhaka City. 
Among these, 123 patients (60.6%) attended the treatment cen-
tres and initiated DOTS treatment; 39.4% of the referred patients 
were lost to treatment.

The mean age of the 123 patients who initiated DOTS treat-
ment was 30.6 years (standard deviation [SD] 14.6, median 26); 
39.1% were male, most of whom (54.4%) were currently working. 
The remaining 45.6% of the respondents were housewives, stu-
dents or retired persons. More than half of the patients (62.6%) 
were married. The median monthly income of the respondents 
was 12 000 Bangladeshi Taka (BDT; 1 BDT = US$0.01); about 
half of the patients (47.2%) had a monthly income between 
10 000 and 20 000 BDT (Table 1). 

Treatment delay
We calculated treatment delay based on the dates of referral and 
treatment initiation. Treatment delay, experienced by 41/123 pa-
tients (33.3%; Table 2), ranged from 2 to 17 days (median 2, mean 
4.1, SD 3.7).

In univariate logistic regression analysis, treatment delay was 
signifi cantly associated with the diagnostic category of the patient 
(unadjusted OR 3.56, 95%CI 1.17–10.83, P = 0.025). No signifi -
cant association was found between other variables and treatment 
delay (Table 3).

In multiple logistic regression analysis, treatment delay was 

TABLE 1 Socio-economic characteristics of 123 patients who 
initiated DOTS treatment in DOTS treatment centres

Sources of variability n (%)

Referred patients who attended treatment 
centre and were started on treatment 
(N = 203) 123 (60.6)

Age, years (n = 123)
 Mean ± SD     30.6 ± 14.6
 Median [IQR]     26 [20–37]
 <20  24 (19.5)
 20–39  69 (56.1)
 40–59  24 (19.5)
 ⩾60   6 (4.9)
Sex (n = 123)
 Male  48 (39.1)
 Female  75 (60.9)
Highest level of education (n = 123)
 No schooling  26 (21.1)
 Primary  37 (30.1)
 Secondary  24 (19.5)
 Higher secondary  18 (14.6)
 Graduated  16 (13.0)
 Other   2 (1.6)
Marital status (n = 123)
 Single  44 (35.8)
 Married  77 (62.6)
 Widow/widower   2 (1.6)
Occupation (n = 123)
 Currently working  67 (54.4)
 Housewife  18 (14.6)
 Student  19 (15.5)
 Unemployed and retired  19 (15.5)
Number of household members (n = 123), 

mean ± SD      5.0 ± 2.3
 <5  60 (48.8)
 ⩾5  63 (51.2)
Monthly household income (in BDT) 

(n = 123), median [IQR]* 12 000 [9000–20 000]
 <10 000  33 (26.8)
 10 000–19 999  58 (47.2)
 20 000–29 999  15 (12.2)
 ⩾30 000  17 (13.8)
Smoking history (n = 119)
 Current smoker   9 (7.6)
 Ex-smoker  19 (15.9)
 Never smoked  91 (76.5)

* 1 BDT = US$0.01.
SD = standard deviation; IQR = interquartile range; BDT = Bangladeshi Taka.

TABLE 2 Proportion of patients with different ranges 
of treatment delay

Treatment 
delay, days

Frequency
(n = 41)

n (%)

2 21 (51.2)
3  7 (17.1)
4  3 (7.3)
5  2 (4.9)
6  1 (2.4)
7  1 (2.4)
8  1 (2.4)
10  1 (2.4)
12  2 (4.9)
13  1 (2.4)
17  1 (2.4)

TABLE 3 Association between treatment delay and different 
socio-economic, demographic and other factors

Variable

Patients 
with 

treatment 
delay 

(n = 41)
n (%)

Patients 
without 

treatment 
delay 

(n = 82)
n (%) χ2 P value

Age
 Older age group (>26 years) 17 (41.5) 43 (52.4) 1.318 0.250
 Younger age group (⩽26 years) 24 (58.5) 39 (47.6)
Sex
 Male 17 (41.5) 31 (37.8) 0.154 0.695
 Female 24 (58.5) 51 (62.2)
Marital status
 Single 10 (24.4) 34 (41.5) 3.468 0.063
 Married 31 (75.6) 48 (58.5)
Monthly income, BDT*
 <10 000  8 (19.5) 25 (30.5) 2.550 0.466
 10 000–19 999 22 (53.6) 36 (43.9)
 20 000–29 999  4 (9.8) 11 (13.4)
 ⩾30 000  7 (17.1) 10 (12.2)
Diagnostic category
 WHO Category I 32 (78.0) 76 (92.7) 5.467 0.019
 WHO Category II  9 (22.0)  6 (7.3)
Sought health care with 

informal provider before 
going to formal provider

 No 36 (87.8) 75 (91.5) 0.416 0.532†

 Yes  5 (12.2)  7 (8.5)
Tuberculosis-related stigma
 No 22 (53.7) 46 (56.1) 0.066 0.798
 Yes 19 (46.3) 36 (43.9)

* 1 BDT = US$0.01.
† Fisher’s exact test.
BDT = Bangladeshi Taka; WHO = World Health Organization.
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found to be signifi cantly associated with patient’s diagnostic cate-
gory, age and marital status (Table 4).

Diagnostic category
Multiple logistic regression results revealed that diagnostic cate-
gory was signifi cantly associated with treatment delay. WHO Cat-
egory II patients (retreatment cases with a previous history of anti-
tuberculosis treatment of >1 month’s duration) were 4.26 times 
more likely to experience treatment delay than Category I (new) 
patients, after adjusting for age group, sex and marital status (ad-
justed OR [aOR] 4.26, 95%CI 1.25–14.51, P = 0.020). 

Marital status
Univariate logistic regression analysis showed no signifi cant as-
sociation between treatment delay and patients’ marital status 
(unadjusted OR 2.19, 95%CI 0.95–5.07, P = 0.066). However, in 
multivariate analysis, marital status was found to be signifi cantly 
associated with treatment delay after adjusting for sex, age group 
and diagnostic category. Multiple logistic regression results sug-
gest that married patients were 5.61 times more likely to experi-
ence treatment delay than single patients (aOR 5.61, 95%CI 1.83–
17.18, P = 0.003).

Age
Age was found to be statistically signifi cantly associated with 
treatment delay in multiple logistic regression analysis after ad-
justing for patients’ sex, marital status and diagnostic category. 
Younger patients (⩽26 years) were 4.09 times more likely to have 
treatment delay than older patients (>26 years; aOR 4.09, 95%CI 
1.48–11.23, P = 0.006).

DISCUSSION

Although the Bangladesh National TB Control guidelines recom-
mend that anti-tuberculosis treatment be started as soon as pos-
sible after diagnosis,1 this study found that there were delays in 
initiating DOTS treatment among patients referred from DMC 
DOTS Corners. The longest interval between referral and initia-
tion of treatment was 17 days. A study conducted in Bangladesh 
also found treatment delays in both male and female patients 
ranging from 0 to 43 days in males and from 0 to 35 days in fe-
males (mean 1.9 vs. 2.0, median 1 vs. 1).6 

Previous anti-tuberculosis treatment history
The study found that WHO Category II patients were more likely 
to have delayed seeking treatment than Category I patients (aOR 
4.26, 95%CI 1.25–14.51). This fi nding is consistent with fi ndings 
from a previous study conducted in India which also found that 
retreatment cases were more likely to experience treatment delays 
than new cases (OR 1.8, 95%CI 1.4–2.2).17 One of the main rea-
sons could be the fact that retreated patients were reluctant to be 
put on the Category II regimen, which consists of 2 months of 
daily intramuscular streptomycin injections. 

Marital status
The study fi ndings showed that marital status was signifi cantly 
associated with treatment delay. When controlled for age, sex and 
diagnostic category, married patients were more likely to have treat-
ment delays than single patients (aOR 5.61, 95%CI 1.83–17.18). A 
study conducted in India also reported that single patients were 
less likely to have treatment delays than married patients (OR 0.8, 
95%CI 0.3–1.8), although the result was not statistically signifi -
cant.11 One of the underlying reasons why married patients were 
more likely to experience treatment delays than single patients 
could be family or social obligations which limited the time they 
could spend on health care.18

Age
The study also revealed that patient age was signifi cantly associ-
ated with treatment delays. However, this fi nding is not consis-
tent with most of the fi ndings from a systematic review.19 A study 
conducted in Ethiopia reported that older persons were more 
likely to have treatment delays than younger persons (OR 2.3, 
95%CI 1.2–4.5).20 In our study, we found that persons from the 
younger age group (⩽26 years) were more likely to experience 
treatment delays than those from the older age group (>26 years). 
In the light of the social context of our study, one of the reasons 
could be the fact that patients aged <26 years were mostly stu-
dents and would be expected to undergo treatment during school 
hours, leading to treatment delay. 

Other findings
A previous study conducted in Bangladesh found that sex was 
strongly associated with treatment delay.6 Karim et al. mentioned 
that female TB patients experienced signifi cantly longer delays 
than males in health care seeking, diagnosis and initiation of 
DOTS-based treatment.6 Many other studies conducted in differ-
ent settings also found that delays at every stage of health care 
seeking and the clinical process of TB control were signifi cantly 
longer in females than in males.12,21–23 However, we did not fi nd 
any signifi cant associations between sex and treatment delay in 
our study. The fi ndings from our study are consistent with those 
of another study conducted in Bangladesh,7 in which the re-
searchers found no signifi cant association between sex and treat-
ment delay.

Another contradictory fi nding was the association of informal 
health care with treatment delay. In 2011, Rifat et al. found that 
seeking treatment from informal providers before formal provid-
ers was signifi cantly associated with treatment delay (health sys-
tem delay). In that study, 52% of patients with treatment delays 
consulted informal providers fi rst (Pearson χ2, P < 0.05).7 How-
ever, in our study, no signifi cant association was found between in-
formal health care providers and treatment delays. In the study by 
Rifat et al., respondents were recruited from both urban and rural 
areas. We recruited the patients from the DCC area only, which is 

TABLE 4 ORs of factors associated with treatment delay in 
123 patients referred from Dhaka Medical College DOTS Corner

Variable

Unadjusted Adjusted

OR (95%CI) P value OR (95%CI) P value

Age
 Older age group 

(>26 years) 1.00 (reference) 0.254 1.00 (reference) 0.006
 Younger age group 

(⩽26 years) 0.98 (0.95–1.01) 4.09 (1.48–11.23)
Sex
 Male 1.00 (reference) 0.695 1.00 (reference) 0.109
 Female 0.85 (0.39–1.84) 0.47 (0.19–1.18)
Marital status
 Single 1.00 (reference) 0.066 1.00 (reference) 0.003
 Married 2.19 (0.95–5.07) 5.61 (1.83–17.18)
Diagnostic category
 WHO Category I 1.00 (reference) 0.025 1.00 (reference) 0.020
 WHO Category II 3.56 (1.17–10.83) 4.26 (1.25–14.51)

OR = odds ratio; CI = confidence interval; WHO = World Health Organization.
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a limitation of the study. This contradictory fi nding might be due 
to the difference in selecting study participants, as in Bangladesh 
informal health care providers are more common in rural areas.24,25

Study limitations 
As previously mentioned, we recruited respondents only from the 
DCC area. Reasons for treatment delay may be different among 
those who live in other cities or in rural areas. Our study results 
therefore cannot be generalised to all TB patients in Bangladesh. 

Due to the limited timeframe and resources, we were not able 
to trace referred patients who were lost between referral and treat-
ment. Furthermore, as we recruited only those patients who at-
tended DOTS treatment centres, we were not able to identify all 
the factors associated with the failure to initiate treatment. It 
would be a great benefi t to the community if we could also con-
duct a study on those patients lost after referral.

CONCLUSION

Although our study has limitations, it clearly highlights delays in 
treatment initiation among patients referred from a public refer-
ral point to different treatment centres. This is of public health 
concern and is worthy of serious attention by programme imple-
menters. We hope that the factors and reasons for treatment delay 
will be explored further, and that delays in treatment initiation 
will be reduced as much as possible. This will help to reduce the 
TB burden in Bangladesh in terms of disease infectivity and mor-
bidity, with as the fi nal goal a country free from the threat of TB.
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Contexte  :  Un hôpital tertiaire du Collège Médical de la zone Dhaka 
City Corporation à Dhaka, Bangladesh.
Objectifs  :  Déceler les facteurs associés à un retard du traitement 
chez les patients TB référés à partir d’un centre de diagnostic public 
vers divers centres de traitement DOTS dans la zone Dhaka City Cor-
poration, Bangladesh.
Méthodes  :  On a mené une étude transversale chez 123 patients ré-
férés de l’Hôpital du Collège Médical de Dhaka vers différents centres 
de traitement DOTS pendant la période de juillet à octobre 2012. On a 
identifié les facteurs associés à un retard du traitement (durée >1 jour 
entre la référence et la mise en route du traitement DOTS).
Résultats  :  Sur les 1323 patients référés à partir de l’hôpital, on a 
trouvé un retard du traitement s’étalant de 2 à 17 jours avec une va-

leur médiane de 2 jours. Dans l’analyse bivariée, on trouve que le re-
tard du traitement est en association significative avec la catégorie de 
diagnostic du patient. Dans l’analyse multivariée, les patients de Caté-
gorie II de l’OMS s’avèrent quatre fois plus susceptibles de connaître 
un retard de traitement par comparaison aux patients de Catégorie I. 
Les patients mariés sont beaucoup plus susceptibles de connaître un 
retard de traitement par comparaison avec les patients célibataires.
Conclusion  :  Les observations de cette étude suggèrent que les fac-
teurs contributifs principaux du retard de traitement chez les patients 
tuberculeux sont des antécédents d’un traitement antituberculeux 
antérieur, le statut conjugal et l’âge. Il y aurait lieu de donner aux pa-
tients des informations étendues concernant les dangers du retard du 
traitement avant de les référer vers les centres de traitement DOTS. 

 

 



Public Health Action Treatment delay in TB patients  322

 

Public Health Action (PHA) The voice for operational research.
Published by The Union (www.theunion.org), PHA provides a platform to 
fulfi l its mission, ‘Health solutions for the poor’. PHA publishes high-quality 
scientifi c research that provides new knowledge to improve the accessibility, 
equity, quality and effi ciency of health systems and services. 

e-ISSN 2220-8372
Editor-in-Chief: Donald A Enarson, MD, Canada 
Contact: pha@theunion.org
PHA website: http://www.theunion.org/index.php/en/journals/pha 
Article submission: http://mc.manuscriptcentral.com/pha

 

Marco de referencia: Un hospital universitario de atención terciaria 
en la zona de la Corporación de la Ciudad de Daca, en Bangladesh. 
Objetivos: Encontrar los factores que se asocian con el retraso del 
tratamiento antituberculoso en los pacientes remitidos de un esta-
blecimiento público de diagnóstico a diversos centros de administra-
ción del tratamiento DOTS en la zona de la Corporación de la Ciudad 
de Daca, de Bangladesh.
Métodos: Fue este un estudio transversal realizado con 123 pacien-
tes remitidos del Hospital Universitario de la Facultad de Medicina de 
Daca a diferentes centros de suministro de DOTS entre julio y octubre 
del 2012. Se determinaron los factores asociados con el retraso del 
tratamiento (más de un día entre la remisión y el comienzo del trata-
miento en DOTS). 
Resultados: Se observó que en los 123 pacientes remitidos del ho-

spital, el retraso del tratamiento osciló entre 2 y 17 días, con una me-
diana de 2 días. En un análisis bifactorial se encontró que el retraso 
del tratamiento se asociaba de manera significativa con la categoría 
diagnóstica del paciente. El análisis multifactorial puso en evidencia 
que era cuatro veces más posible que presentaran un retraso del trata-
miento los pacientes de la Categoría II del OMS, comparados con los 
pacientes de la Categoría I. Fue mucho más probable el retraso en 
los pacientes casados que en los solteros. 
Conclusión: Los resultados del estudio indican que los principales 
factores que contribuyen al retraso del tratamiento son el antecedente 
de tratamiento antituberculoso, el estado civil y la edad. Es preciso 
aportar a los pacientes información exhaustiva sobre los riesgos del 
retraso del tratamiento antes de remitirlos a los centros de suministro 
de DOTS.
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