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Abstract 

Context: Pre-treatment loss of follow-up (PTLFU) represents a major 

problem that hinders the management of tuberculosis. The objective of this 

study is to determine the prevalence of lost to follow-up patients diagnosed 

with smear-positive pulmonary tuberculosis (SPPT) and referred to other TB 

screening and treatment centers (TBSTC).  

Method: This was a prospective, descriptive and analytical  study conducted 

over a six month between March and August 2019, in patients diagnosed 

with smear-positive pulmonary tuberculosis at NCFATRD and referred to 

Niamey and Tillaberi centers. The chi-square text was used with a 

significance level of P ≤ 0.05. 
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Results: 743 patients were diagnosed with SPPT, and 346 were referred to 

the TBSTC located in Niamey and Tillaberi cities. The prevalence of loss of 

follow-up before treatment in both Niamey and Tillaberi cities was 14.45% 

(50/343). Male represented 82% (41) of the cases with a sex ratio of 4.55. 

The mean age of our patients was 41.04 years. Patients not attending school 

and those with primary education represented the majority with 30% each. 

The majority of PTLFU (95.66%) were new cases of TB.  Nearly half (42%) 

of PTLFU had traveled a distance of 6 to 15 km to get the TB screening. 

During the phone call follow up, we were able to reach only 12 patients 

(24%) of which 7 (14%) were deceased. 

Conclusion : the prevalence of PTLFU is high, therefore there is a need to 

reinforce the research of lost to follow up patients in order to improve 

tuberculosis control and management. 
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Background  

Tuberculosis is a serious public health problem. In 2019, 7.1 million 

cases were reported worldwide, including 25% of cases in Africa (OMS, 

2020). The main focus of the fight against tuberculosis is the detection and 

treatment of the contagious form, the most serious epidemiological form 

(Horo et al, 2011). Patients diagnosed with SPPT who are not under 

treatment represent a significant challenge in TB management (OMS, 2020). 

These PTLFU patients spread the disease in the community (Rao et al, 2009; 

Sanchez-Padilla et al, 2015), which lead to TB drug resistance (Pherson et al 

2014; PNLT, 2016) and increase mortality rates (Beena et al, 2018). Several 

studies conducted in Africa and Asia showed variable rates of pre-treatment 

loss. In a systematic review (Pherson et al, 2014) in Africa, this rate varies 

from 6 to 38%, while in Asia, it varies from 4 to 28%. In Niger, 11700 cases 

were notified of which 91% were bacilliferous (PNLT, 2017) and 684 cases 

lost to treatment were recorded and 122 cases not evaluated (PNLT, 2020). 

In the capital, Niamey, 90% of patients with active tuberculosis have been 

screened by NCFATRD (PNLT, 2019). As the diagnostic and care system 

are decentralized, only 30% are taken care of at this center (PNLT, 2019). 

The goal of this study is to determine the prevalence of patients lost to 

follow-up before treatment among TB patients diagnosed with smear-

confirmed pulmonary tuberculosis at NCFATRD and referred to Niamey and 

Tillaberi TBSTC. 
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Methods  

Study design 

             Lost to Pre-treatment follow up represents a significant challenge 

and a vital gap in the treatment of TB. Therefore, this gap supported the 

purpose of our study.  

 

Study setting 

           The NCFATRD served as the study setting. This is a prospective, 

descriptive, and analytical study conducted over a six-month period from 

March to August 2019.  

The study population included: 

– SPPT patients diagnosed at the NCFATRD who did not receive their 

results ;  

– SPPT patients diagnosed at the NCFATRD, referred to Niamey and 

Tillaberi TBSTCs and voluntarily accepted to participate 

 

Sample size of the study 

The sample size was comprehensive, and participants were recruited 

based on the order of screening at the laboratory as well as referrals to other 

TBSTC. 

 

Study procedures 

Definitions of Keywords and Phrases 

Lost to pre-treatment follow-up: dropout of patients after diagnosis 

but before treatment registration. 

Lost to pre-diagnosis: a patient diagnosed with TB in the laboratory, 

who didn't come back to get his result.  

Lost to referral: TB patient diagnosed in one center and started 

treatment and referred to another center to continue treatment but never went 

after verification. 

 

Inclusion criteria 

– For lost to follow up patients at the time of diagnosis, the 

monitoring was done on a monthly basis, by using bacilloscopy 

reports at the laboratory level.  

– For referred patients, inclusion was done by order of registration 

in the reference registers after obtaining informed consent.  

– Cross-referrals were completed by contacting the TBSTC 

managers over the phone. The PTLFU were sought by phone 

calls and through the community relays in collaboration with the 

TBSTC managers. 
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Collection and analysis of data 

Data collection was completed using a pre-established form. 

Statistical analysis was performed by R software under the R Studio version 

3.6.2 interface. Differences between groups were tested using chi-square and 

Fisher tests. The significance threshold was set at 95% and a P ≤ 0.05. 

 

Ethical and deontological aspects  

This study had the approval of the National Ethics Committee for 

Health Research of Niger (N°056/2022/CNERS of 21/11/22) and the head of 

the NCFATRD department.  Verbal informed consent was obtained from the 

patients at the time of registration at the center. Anonymity was respected 

during data entry and analysis. 

 

Results 

In our study, 743 cases of SPPT were detected. Our study involved 

346 patients distributed as follows: 

– 23 who did not retrieve their results (lost to follow-up): 23/346 

(6.65%) 

– 323 referred to Niamey and Tillaberi centers, 296 started the 

treatment and 27 did not show up at the centers after referral (lost to 

referral): 27/323 (8.35%). The prevalence of those lost to follow-up 

before treatment at the NCFATRD was 15% (Figure 1) 

 
Figure 1. Patient recruitment flowchart 
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The majority of lost to follow-up were male (82%). The prevalence 

of PTLFU was higher among the age groups [25-34] and [35-44] with 4.63% 

and 4.34% respectively.  The mean age of lost to pre-treatment follow-up 

patients was 41.04 years with extremes of [18-80 years]. 

Self-employment among pre-treatment loss to follow-up represented 

26%.  Non-educated and primary school students accounted for 30% of pre-

treatment follow up each. Nearly half (42%) of pre-treatment loss to follow-

up. (pre-diagnosis and referral) had traveled 6-15 km to get TB screening 

(Table 1). 
Table 1. General characteristics of those loss to follow-up 

Characteristics   Patients 

   (n=50) (%) 

Sex 

  Female                                                                                      09 (12) 

  Male                                                                                         41 (88) 

Age, years                                                                                                                  

  < 45                                                                                          35 (70) 

  ≥ 45                                                                                          15 (30)  

Educational level 

  Educated                                                                                  35 (70)      

  Unschooled                                                                              15 (30) 

Region 

   Niamey                                                                                    38 (76) 

   Except Niamey                                                                        12 (24) 

Type of facility 

CNFTDR                                                                                    32 (64)  

Public                                                                                         12(23) 

Private                                                                                          6(13) 

Traveled distance (en km) 

  <5                                                                                             17 (34) 

5-50                                                                                            23 (46) 

>50                                                                                             10 (20) 

Reason for losing signt of no joining 

  Contact unavailable                                                                  23 (61) 

  No contact                                                                                13 (34) 

  Bad contact                                                                                2 (5) 

 

In 83% of the cases, those who were lost to follow-up had only one 

bacilloscopy test that came back positive.   

In 78.26% of cases, bacilloscopy results were available within 24 to 

48 hours for those lost to follow-up.  

During the follow-up over the phone, 38 (76%) could not be reached and 

were considered as lost to follow-up without information and 7 (14%) were 

deceased. 

Among the deceased pretreatment loss to follow-up, the age range 

[25-34] was 43%, the mean age was 52 years with extremes of 27 and 80 
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years, and 5 (71%) of the deceased pretreatment loss to follow-up were male.  

In 61% of the cases, pretreatment lost to follow-up without information had 

unavailable contacts.We observed a statistically significant difference 

between pre-diagnosis lost to follow-up by gender and patient type p <0.028 

and pre-diagnosis lost to follow-up by gender and distance traveled p =0.005 

(Table 2). 
Table 2. Characteristics of those lost to follow-up according to sex 

 
 

Discussion 

The prevalence was higher in post-referral. The lost to follow up 

patients were more likely to be male, married, and self-employed. Nearly 

three quarters of our patients were inaccessible by telephone. Also, they 

travelled a distance of between 6 and 15 km to be diagnosed. The mortality 

rate was nearly 15%.  

 

Strengths and weaknesses of the study 

This study allowed us to determine for the first time in Niamey the 

prevalence of pre-treatment dropouts, their characteristics, and the associated 

factors in Niamey city. This study will serve as a basis for future studies. Our 

study, like any other work, had some limitations, including the fact that the 

study was carried out in one city (Niamey). Also, the unavailability of the 

contacts of those lost to follow-up before processing did not allow us to 

conduct the interviews, which prevented us from obtaining the patients' point 

of view. 

The total prevalence of lost to follow-up before treatment was 15%. 

Our study had a lower prevalence than the study conducted in India (Beena 

et al, 2018), in the city of Chennai in 2008 which was 22.1%, and the study 

in Pakistan which was 21.3% in the city Quetta (Wali et al, 2017). This 
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difference can be explained by the fact that in our study, the sample size is 

smaller. Our study had a prevalence close to the study of South Africa 

(Botha et al, 2008), which was 16%, and to the study in Nigeria, which was 

16.9% (Chukwu et al, 2012). This may be explained by the fact that our 

sample sizes were close. Our study also had a similar prevalence to that of 

the Squire SB. et al study in Malawi (Squire et al, 2005) which was 15% in 

Ntcheu district, and study in Botswana in Gaborone city which was 14.9% 

(Creek et al, 2000). Our prevalence was higher than that of the studies in 

India (Sai Babu et al, 2008), in Pakistan (Khan et al, 2008), and in Myanmar 

(Ko Ko et al, 2019) who found prevalences of 4.5%, 5.2% and 8% 

respectively. This difference may be explained by the fact that in each of 

these studies, the periods were shortened. 

We found a prevalence of pre-diagnosis lost to follow-up of 6.65%. 

Our prevalence is lower than the studies in Cameroon (Onyoh et al, 2018), 

and in Pakistan (Syed et al, 2016) who had reported prevalences of 10% and 

8% respectively. We can explain this difference by the fact that in our study, 

we had not taken into account patients who did not retrieve negative results. 

We found a prevalence of lost to follow-up of 8.35%. 

Our prevalence is lower than that of the study in India which was 

17% (Mehra et al, 2013). We can explain this difference by the fact that in 

this study, all diagnosed patients were referred to other centers for treatment 

initiation, and the study period was longer (32 months). In the study by Syed 

et al, in Pakistan in 2018, the prevalence of lost to follow-up was 4.9%. Our 

prevalence is higher than the latter. We can explain this difference by the fact 

that, our sampling techniques were different. 

In our series, the majority of patients were male in 82% of cases. We 

also found a predominance of males in the lost to follow-up cases as well as 

in the lost to follow-up cases, with 91.3% and 74.07% of cases respectively. 

These results are consistent with WHO estimates that the incidence of TB 

will be higher among men in Niger in 2019 (OMS, 2020). 

The mean age of pretreatment dropouts was 41.04 years. Our results 

are similar to those of Wali et al, Pakistan in 2015 and Ko Ko et al, Myanmar 

in 2019, in which the mean age of pre-treatment dropouts was 40 years for 

each study. This similarity is consistent with WHO estimates suggesting that 

TB affects younger adults much more (OMS, 2020). In our series, the 

majority of patients were male in 82% of cases. We also found a male 

predominance in both pre-diagnosis and referral lost sight; with 91.3% and 

74.07% of cases respectively. These results are consistent with WHO 

estimates that the incidence of TB will be higher among men in Niger in 

2019.  

In our study, a little more than half of the people lost to sight before 

treatment were married (54% of the cases). This result shows us the 
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seriousness of the phenomenon in that a married person is a factor in the 

maintenance of the contamination within the couple, the family and the 

community. 

Most PTLFU were from Niamey with 76% of cases. These results 

can be explained by the fact that the NCFATRD is the largest provider of 

TSCT patients according to 2016 data (CNAT, 2017).  Moreover, Niamey, 

the capital of the country, is a city of exodus by reference (INSN, 2017): it is 

known that the movement of populations is a factor favoring the spread of 

tuberculosis. 

In our series, self-employment was more represented among the pre-

treatment dropouts with 26% of cases. We found that farmers and the 

unemployed were more represented in equal proportions (26.10% of cases) 

among the PTLFU. Among the reference losers, the liberal activity was more 

represented with 33.33% of the cases. These three professions have unstable 

incomes; thus, the people practicing them live in difficult conditions. 

According to WHO, poverty is a socio-economic determinant of tuberculosis 

(OMS, 2020). Poverty leads to poor health status by limiting access to care 

(Word Bank Group, 2004). Despite the fact that tuberculosis treatment is free 

of charge in Niger, the fight against tuberculosis cannot be effective without 

increased information, education, and communication activities on 

tuberculosis. An equal proportion of 30% of those lost to follow-up before 

treatment were not in school and were in primary school. Among those lost 

to pre-diagnosis, those not attending school and those attending primary 

school were the most affected at 34.8% of cases. This result suggests that 

people with a low level of education may have a poor understanding of the 

TB diagnosis process. Among those lost to follow-up, secondary school 

students were more represented with 37.03% of cases. This result may 

suggest that people with a middle school education have a poor 

understanding of the risks associated with discontinuing treatment. Nearly 

half of the patients (42%) were within 6-15 km of the diagnostic center. 

These results suggest that there is a problem with patient travel in urban 

areas. More than three-quarters (83%) of those lost to follow-up had only 

one positive bacilloscopy test. This may suggest that the TB diagnostic 

process is not well understood by patients or is poorly communicated. When 

attempts were made to trace lost-to-treatment patients by telephone, only 

24% were reachable. The rest (76%) were considered lost to follow-up 

without information. More than half (58%) of the reachable PTLFU were 

deceased (14% of all PTLFU). This can be explained by the fact that some 

patients come in a bedridden state, so the diagnosis is made late. More than 

half of those lost to follow-up without information had unavailable contacts 

in 61% of cases. This result suggests that the information given by the 

patients is not reliable.  

http://www.eujournal.org/


ESI Preprints                                                                                               February 2024 

www.esipreprints.org                                                                                                                   198 

Conclusion  

This study allowed us to assess the prevalence of lost to follow-up in 

the cities of Niamey and Tillaberi, Niger. Overall, we found a relatively high 

prevalence, with a slightly higher rate after referral than during the diagnosis. 

Pre-treatment lost sight was still a poorly understood phenomenon in the 

fight against TB. Despite the free treatment, this group poses a significant 

problem for individuals (sequelae of TB, death), the community 

(maintenance of spread), and the National Tuberculosis Control Program 

(occurrence of new strains of koch bacillus, decrease in notification rate). 

Hence the need to strengthen the research for lost to follow up and increase 

awareness to improve tuberculosis control and management. 

 

Acknowledgements 

All patients for their participation, healthcare workers for their efforts 

in the implementation of the project and the collection of the data, National 

Tuberculosis Program of Niger, national center for the fight against 

tuberculosis and respiratory diseases, Action Damien (for the financing of de 

study). 

 

Conflict interest: The authors reported no conflict of interest 

 

Authors contributions  

AGIM, MBS and AS: research concept and design and critical 

revision for  intellectual content of the manuscript.  

SHM, SA: assisted with participant enrollment and data acquisition. 

AGIM: submitted the manuscript for publication.  

All authors contributed to design and draft the manuscript and read and 

approved the final manuscript. 

 

Data Availability: All of the data are included in the content of the paper. 

 

Funding Statement: the study was funded by a non-governmental 

organization called Action damien. 

 

Human Studies 

The study complied with the Niger Ministry of Health's guidelines 

for ethical research involving human subjects. 

The research was approved by Niger's national scientific committee. 

 

 

 

 

http://www.eujournal.org/


ESI Preprints                                                                                               February 2024 

www.esipreprints.org                                                                                                                   199 

References: 

1. Organisation Mondiale de la Santé. Global tuberculosis report 2020 

Récupéré de https://www.who.int/publicationsdetail-

redirect/9789240013131  

2. Horo K, Kouassi AB, Brou Gode CV, Horo K, Ahui JMB, Diaw A, 

Kone-Konate F, Toure K, Gnaze AZ, N’Gom SA, Koffi BN, Aka-

Danguy A (2011). Facteurs prédictifs du statut « perdus de vue » au 

cours du traitement de la tuberculose. Rev Mal Respir, 28 (7), 894-

902. 

3. Organisation Mondiale de la Santé. Stratégie Halte à la tuberculose. 

Récupéré de http://www.who.int/tb/strategy/stop_ tb_strategy/fr/ 

4. Rao NA, Anwer T, Saleem M (2009). Magnitude of initial default in 

pulmonary tuberculosis. The Journal of the Pakistan Medical 

Association,59 (4), 223-5.   

5. Sanchez-Padilla E, Merker M, Becker P, Jochims F, Dlamini T, Khan 

P, Bonnet M, Niemann S (2015). Detection of drug-resistant 

tuberculosis by Xpert MTB/RIF in Swaziland. The New England 

Journal of Medecine, 372 (12), 1181-2.   

6. Pherson PM, Houben RM, Glynn JR, Corbett EL, Kranzer K (2014). 

Pre-treatment loss to follow-up in tuberculosis patients in low- and 

lower-middle-income countries and high-burden countries: a 

systematic review and metaanalysis. Bull World Health Organ, 

92(2),126-38.   

7. Programme National de Lutte contre la Tuberculose u Niger. Rapport 

annuel PNLT Niger, année 2016.Page 14.   

8. Beena ET, Subbaraman R,  Sellappan S, Suresh C, Lavanya J, Lincy 

S, Raja Al, Javeed D, Kokila S, Arumugam S, Swaminathan S, Maye 

KH (2018). Pretreatment loss to follow-up of tuberculosis patients in 

Chennai, India: a cohort study with implications for health systems 

strengthening. BMC Infect Dis,18 (1),142  

9. Programme National de Lutte contre la Tuberculose (PNLT) du 

Niger. Rapport de la revue épidémiologique du PNLT 2017. Page 17.   

10. Programme National de Lutte contre la Tuberculose du Niger. 

Rapport des activités 2020. Page 26.    

11. Programme National de Lutte contre la Tuberculose du Niger. 

Rapport des activités 2019. Page 19  

12. Wali A, Kumar AMV, Hinderaker SG, Heldal E, Qadeer E, Fatima 

R, Ulla A,Safdar N, Yaqoob A, Anwar K, UI Haq M (2017). Pre-

treatment loss to follow-up among smear positive TB patients in 

tertiary hospitals, Quetta, Pakistan. Public Health Action, 7(1),21-5.   

13. Botha E, Den Boon S, Verver S Dunbar R, Laurent KA, Bosman M, 

Enarson M, Toms NB (2008). Initial default from tuberculosis 

http://www.eujournal.org/


ESI Preprints                                                                                               February 2024 

www.esipreprints.org                                                                                                                   200 

treatment: how often does it happen and what are the reasons? Int J 

Tuberc Lung Dis,12 (7),820-3. 

14. Chukwu J N, Ikebudu N, Meka AO, Nwafor CC, Ogbudebe CJ, 

Onyonoro UU, Oshi DC, Uchenna OU (2012). Pattern and magnitude 

of treatment delay among TB patients in five states in southern 

Nigeria. Ann Trop Med Public Health, 5(2),173-177.  

15. Squire SB, Belaye AK, Kashot A, Salanipini FML, Mundy CJF, 

Théobald S, Kem J (2005). « Lost » smearpositive pulmonary 

tuberculosis cases: where are they and why did we lose them? Int J 

Tuberc Lung Dis,9 (1), 25-31.   

16. Creek TL, Lockman S, Kenyon T. A, Makhoa M, Chimidza N, Moëti 

T, Sarpong BB, Binkin NJ, Tappero JW (2000). Completeness and 

timeliness of treatment initiation after laboratory diagnosis of 

tuberculosis in Gaborone, Botswana. Int J Tuberc Lung Dis, 4(10), 

956-61.  

17. Sai Babu B, Satyanarayana AVV, Venkateshwaralu G, Ramakrishna 

U, Vikram P, Sahu S, Sahu S, Wares F, Dewan PK, Santosha K, Jyoti 

J, Chethana R, Neelima t, Vinod P, Yogesh M, Chauhan LS (2008). 

Initial default among diagnosed sputum smear-positive pulmonary 

tuberculosis patients in Andhra Pradesh, India. Int J Tuberc Lung 

Dis,12(9),1055-8.  

18. Khan SM, Shoaib K,Godfrey-Faussett P (2009). Default during TB 

diagnosis: Quantifying the problem. Trop Med Int Health TM IH, 

14(12),1437-41.  

19. Ko Ko H, Nang Thu Thu K , Ajay MV K, Khine Wu Yee K, Myo 

Minn OO, Thandar T, Vu V, Aung ST (2019). Pretreatment loss to 

follow-up and treatment delay among bacteriologically-confirmed 

tuberculosis patients diagnosed in Mandalay Region ; Myanmar. 

Tropical medicine and health, 47(30), 2-10.  

20. Onyoh EF, Kuaban C, Lin HH (2018). Pre-Treatment loss to follow-

up of pulmonary tuberculosis patients in two regions of Cameroon. 

Int J Tuberc Lung Dis,22(4), 378-384.   

21. Syed Mustafa A, Farah N, Arif N, Irum F, Kerri V, Mohammed I, 

Anjum N, Rashid A, Haider GR, Khan MA, Aamir J (2018). Loss-to-

follow-up and delay to treatment initiation in Pakistan’s national 

tuberculosis control programme. BMC Public Health,18 (1),335.  

22. Mehra D, Kaushik RM, Kaushik R (2013). Initial default among 

sputum-positive pulmonary TB patients at a referral hospital in 

Uttarakhand, India. Trans R Soc Trop Med Hyg,107 (9),558-65.  

23. Organisation Mondiale de la Santé. Tuberculose : profils de pays 

Récupéré de http://www.who.int/tb/country/data/ profiles/fr/. 

Consulté le 03 décembre 2020 à 11h.  

http://www.eujournal.org/


ESI Preprints                                                                                               February 2024 

www.esipreprints.org                                                                                                                   201 

24. Centre National Anti Tuberculeux du Niger. Rapport annuel CNAT 

2017. Page 56. 

25. Institut Nationale de la Statistique du Niger (INSN). Annuaire 

statistique régionale de Niamey 2013 - 2017. Edition 2018. Page 22-

31.   

26. Organisation Mondiale de la Santé. Stratégie Halte à la tuberculose. 

Récupéré de:http://www.who.int/tb/strategy/stop_ tb_strategy/fr/  

27. Diop F P,  Gandaho T,  Karamoko D,  Soucat A, Vaillancourt DA 

(2004). Sante et pauvrete au Niger : vers les objectifs du Millenaire 

pour le Developpement - rapport analytique sante pauvrete 

(French). Africa Region Human Development working paper series, 

no. 51Washington, D.C. : World Bank Group. Récupéré de 

http://documents.worldbank.org/curated/en/222711468096267627/Sa

nte-et-pauvrete-au-Niger-vers-les-objectifs-du-Millenaire-pour-le-

Developpement-rapport-analytique-sante-pauvrete 

 

http://www.eujournal.org/

