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Abstract

Globally, tuberculosis (TB) constitutes a significant public health emergency. De-
spite the downward trend in TB incidence and prevalence, every continent still 
reports new cases, especially Africa and south-east Asia (WHO, 2012). This study 
aimed to investigate the signs, symptoms, transmission mode, and knowledge of 
tuberculosis (TB) among tuberculosis patients attending Federal Medical Centre, 
Owo, Ondo State Nigeria. A descriptive survey design was adopted, while sam-
ple population comprised of all the aforementioned tuberculosis patients.  About 
151 persons were selected using Multistage sampling procedure. A closed-ended 
questionnaire collection was used for data collection and the instrument was 
validated by experts with ascertained reliability. The data were then subjected to 
statistical analysis of Cronbach's alpha, and a correlation coefficient of 0.76 was 
obtained.  Conclusively, the patients have knowledge of TB signs and symptoms 
as well as transmission mode. Therefore, this knowledge is recommended to be 
sustained among the patients.
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INTRODUCTION
Hassan et al. (2017) noted that tuberculo-

sis (TB) constitutes a significant and major public 
health emergency globally. Nigeria is one of the 22 
high burden Tuberculosis countries. A high level of 
community awareness and positive perception to-
wards TB and its management is crucial for the suc-
cess of any control strategy. The 2015 World Global 
TB Report revealed that “TB still maintains the sta-
tus of the world’s biggest threats, due to the fact that, 
in 2014, the disease caused the death of 1.5 million 

people worldwide (1.1 million HIV-negative and 0.4 
million HIV-positive)”. Apart from the mortality 
toll from TB, the morbidity effect as indicated by the 
same report showed that “9.6 million people fell ill 
to TB in 2014 across the world (5.4 million men, 3.2 
million women, and 1.0 million children), with an 
estimated 12% of the 9.6 million new TB cases in 
2014 being HIV-positive” (Hassan et al., 2017; Alao 
et al., 2020). However, Nigeria was ranked as the 4th 
on the list of countries with the global TB burden 
behind India (1st), Indonesia (2nd), and China (3rd) 
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as stated in the 2015 Global TB Report. This ranking 
by the World Health Organization (WHO) positions 
Nigeria as the African country with the highest TB 
burden within the African continent (Lawn et al., 
1998; Hassan et al., 2017). According to the Natio-
nal Tuberculosis and Leprosy Control Programme 
statistical report in Nigeria, “90,584 of all forms of 
TB cases were detected in 2015”. Going by the first 
national TB prevalence survey report (2012), “Nige-
ria had a prevalence rate of 323 per 100,000 for all 
forms of TB and an estimated incidence rate of 338 
per 100,000”. 

In 2009, United State of America Global 
Health policy on Global Tuberculosis Epidemic, 
declared that about one-third of the world’s popu-
lation or two billion people carried the TB bacteria, 
and more than 9 million of who become sick each 
year with active TB could spread it to others (WHO, 
2012). Desalu et al. (2013) submitted despite the 
international attention on TB and Directly Obser-
ved Treatment Short-course, knowledge of TB is 
not well established in Africa. There are still many 
superstitions and cultural beliefs surrounding TB 
which hamper its prevention, early diagnosis, and 
treatment (Hussein et al., 2018). It has been reported 
that TB patients seek assistance for treatment when 
the disease is well advanced and that the delay is re-
sulting from various factors such as lack of knowled-
ge, lack of awareness of the symptoms and people’s 
negative attitude (Thomas, 2002). Patient believed 
that TB is as a result of s breaking cultural rules that 
demand abstinence from sex after the death of a fa-
mily member or after a woman has a spontaneous 
abortion. Some even believed that only traditional 
healers could cure TB (Alao et al., 2020). 

Hassan (2017); Alao et al. (2020) further 
opined that the national TB Control Programme 
covers all the thirty-six states and FCT, including 
all the 774 local government areas (LGAs) in the 
country. In terms of geographical spread, the count-
ry at the end of 2015 had “5,863 Directly Observed 
Treatment Short Course (DOTS) centers in the 774 
LGAs”. Through the DOTS expansion strategy, dis-
semination of TB information and services has been 
promoted through the training of health facilities’ 
care providers (specifically DOTS and laboratory 
staff) and also through TB patients, during diagno-
sis and treatment initiation. Between 2008, when 
the first TB knowledge, attitude, and practice (KAP) 
survey was conducted in the country, and 2012, 
when a similar follow-up study was done, the kno-
wledge about TB was expected to have significant-
ly increased, considering the application of several 
proven interventions deployed for the implemen-
tation of TB services in Nigeria. This included the 
dissemination of TB messages on the mass media, 

printing and distribution of information, education, 
and communication (IEC) materials, and communi-
ty sensitization during World TB Day celebrations. 
Others are related to the expansion of DOTS facili-
ties and training of health workers and community 
volunteers, to generate demand for TB services wit-
hin the communities (Lawn et al., 1998).

Hassan (2017); Haasnoot et al. (2010) stated 
the roles of the mass media in demand creation for 
public health services have been found to be germa-
ne to the creation of awareness and sensitization as 
well as in reducing stigma and discrimination. The 
control of TB by way of detecting the cases and pla-
cing infected persons on treatment becomes easier 
when the target population (the general public) 
becomes enlightened about the disease. There is a 
relationship between patient’s delay in seeking treat-
ment and knowledge about the causes, transmission, 
and symptoms of TB. In Nigeria, TB continues to be 
a major public health problem and it is the largest 
health problem among the productive age group 
(WHO, 2012). Konstantinos (2013) reported that 
in urban centres, most people with chest sympto-
matic, approach the private clinic for relief. Patient’s 
adherences to the treatment depend on many fac-
tors such as education level and patient’s own idea 
about the disease. According to WHO (2012), TB 
was almost eradicated in Nigeria, until it came back 
in the 90s with the discovery of HIV (WHO, 2012). 
It is the major opportunistic infection in people li-
ving with HIV. TB progresses faster and causes high 
morbidity and mortalities in HIV patients because 
of their compromised immunities (Cowger et al., 
2019). According to Scott et al. (2014), People are 
knowledgeable about tuberculosis, if they are wit-
hout knowledge of tuberculosis, they will not seek 
care and treatment and the control of TB will be al-
most impossible. Wang et al. (2007), submitted that 
general public had heard about TB and are equipped 
with foundational knowledge of tuberculosis.  Peop-
le are aware about coughing, sneezing and indisc-
riminate disposition of sputum as primary means 
of transmission of tuberculosis (Law et al., 2017). 
According to Nigeria Institute of Medical Research 
(NIMR) (2014), the spread of TB in Ondo State is 
rampant among rural dwellers and mostly the poor, 
that is, those who live in the communities with no 
access to any form of TB care. TB is a disease of the 
poor. It is also a disease that could easily be spread 
through congestion, and it could be found mostly at 
the community where poverty level is high (Kumar 
et al., 2011). Jacobs (2011) stated that illiteracy and 
inadequate sensitization about TB also contribute to 
its spread where people believe the myth that TB is 
caused by a witch in the village.

According to WHO (2014), TB prevalence is 
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high in Ondo cosmopolitan areas, where the popu-
lation density is high. Most of the care facilities for 
TB are usually focused in urban areas. Most hospi-
tals in the rural area are not well equipped with TB 
facilities and that is the source of most cases. In view 
of this, WHO (2014), suggested that more efforts 
should be committed to these rural communities to 
improve active case search. Although, some of the-
se communities are not only poor, but they are also 
hard to reach, and healthcare facilities are far away 
from them. Iseman et al. (2012), opined that over 
the last three decades, there has been an accelera-
ted growth of private practitioners and non-govern-
mental organization like Global Alliance for Chro-
nic Disease (GACD), Kaiser Family Foundation 
(KFF) among others catering for the health needs of 
people living with TB in Nigeria. However, the diag-
nostic and curative abilities of these agencies were 
not standardized and only a fraction of the diagno-
sed cases of TB among TB patients attending FMC, 
Owo completed treatment resulting in low cure rate 
compared to WHO standard.

TB is a common deadly infectious disease 
caused by Mycobacterium tuberculosis in humans 
(WHO, 2012). TB usually attacks the lungs, but 
can also affect other parts of the body. It is spread 
through the air when people with active TB cough, 
sneeze, or spit saliva (Konstantinos, 2013). Accor-
ding to Hussein et al. (2018), effective TB treatment 
is difficult, due to the unusual structure and che-
mical composition of the mycobacterial cell wall, 
which makes many antibiotics ineffective and hin-
ders the entry of drugs. The most commonly used 
drugs for TB treatment include: Isoniazid, Rifampin, 
Pyrazinamide, Ethambutol. Other drugs that may 
be used to treat TB include Amikacin, Ethionamide, 
Moxifloxacin, Para-aminosalicylic acid and Strepto-
mycin (Fitzgerald, 2013). TB can be cured by regular 
intake of antimicrobial drugs, it was estimated that 
8.8 million new TB cases occurred in 2003, of which 
1.87 million were fatal due to late diagnosis or non-
compliance with treatment (Hoa et al., 2013). TB 
prevalence is declining in many countries, yet it is 
estimated that by 2020, there will be over 1 billion 
new TB infections and 200 million people will suc-
cumb to clinical disease and about 35 million will 
die if TB control is not further strengthened (Center 
for Disease Control and Prevention, 2012).

According to Global Tuberculosis Control 
(2012), there were 9.24 million new TB cases (140 
per 100,000 population). Also, 9.27 million peop-
le developed active new TB cases in 2007 (139 per 
100,000 population). Out of these, an estimated 44 
percent or 4.1 million (61 per 100,000 population) 
were new smear positive cases and 1.37 million of 
them had HIV (WHO, 2009). Since 1980s, TB has 

been complicated with HIV/AIDS co-morbidity 
which contributes to the increase in TB cases due to 
immune suppression rendering the patients suscep-
tible to new or re-activation of the latent TB (WHO, 
2015). TB has been reported to be the leading kil-
ler for the HIV-infected population with weakened 
immune systems.  A quarter of a million TB-related 
deaths were HIV associated, with most of them pre-
sent in Nigeria (Demissie et al., 2009). The resear-
cher observed upsurge increase in the cases of TB 
in Owo, Ondo State in the recent years as revealed 
through the medical record in FMC, Owo and in its 
TB treatment centres across the state. Despite the 
government effort in provision of equitable access 
to high quality of care for diseases of public health 
importance like TB, treatment success rate is well 
below the WHO target of 85 percent in Ondo Sta-
te (WHO, 2012). Despite these efforts, the available 
record shows that the burden of TB in Ondo State 
is still high. Despite the international attention on 
TB and Directly Observed Treatment Short course 
(DOTs), knowledge of TB is not well established 
among patients attending FMC, Owo, Ondo State.

Adebimpe et al. (2019) noted that among TB 
patients and individual in the community in Ondo 
State, significant numbers of them are not familiar 
with the signs and symptoms, the mode of trans-
mission, and various types of TB and that many 
TB patients do not adhere to drug regimen or even 
complete their treatments as prescribed by health 
workers. WHO (2016) noted that TB preventive 
strategies such as covering of mouth while sneezing 
or coughing, sanitary disposal of sputum and envi-
ronmental sanitation were not known to significant 
number of patients attending FMC, Owo, Ondo 
State. The researchers that among the TB patients 
attending FMC, Owo, lack of knowledge about the 
disease as regards its etiology and mode of trans-
mission not only affect the health seeking behaviour 
of patients but has also affect TB control strategies 
thereby promoting the transmission of the disease 
within the community with its negative effects on 
treatment adherence. It was on this premise, the re-
searchers investigated knowledge of tuberculosis di-
sease among tuberculosis patients attending federal 
medical centre, Owo, Ondo State. 

Based on the above the researcher raised the 
following questions: do TB patients attending Fe-
deral Medical Centre have knowledge of signs and 
symptoms of tuberculosis in Owo, Ondo State? Do 
TB patients attending Federal Medical Centre have 
knowledge of the mode of transmission of tubercu-
losis in Owo, Ondo State?

METHODS
A descriptive research design of survey type 

http://en.wikipedia.org/wiki/Infectious_disease
http://en.wikipedia.org/wiki/Mycobacterium_tuberculosis
http://en.wikipedia.org/wiki/Lung
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000673/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000675/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000674/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000711/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0000001/
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was adopted in this study. The population for this 
study comprised all TB patients attending Federal 
Medical Centre Ondo State which are three hun-
dred and three (303) patients Hospital Record. Two-
stage multistage procedure was adopted to select the 
respondents this includes proportionate and simple 
random sampling technique. Proportionate samp-
ling was used to select 50% of the population this 
gave one hundred and fifty-one (151). At the second 
state, simple random sampling technique was used 
to pick the respondents who were willing to partici-
pate on the appointed days of the weeks. Data were 
collected with full cooperation of the respondents. 
A researcher’s designed closed-ended questionnai-
re was used for data collection. The instrument was 
validated by three experts from the Department of 
Health Promotion and Environmental Health Edu-
cation, University of Ilorin, Nigeria. The reliability 

of the study was conducted using split half techni-
que at Primary health care, Mapo, Owo, responses 
obtained was analysed with Cronbach alpha and a 
correlation coefficient of 0.76 was obtained. This was 
high enough and as such, makes the research instru-
ment reliable enough for the study.

RESULTS AND DISCUSSION
Do TB patients attending Federal Medical Centre 
have knowledge of signs and symptoms of tuber-
culosis in Owo, Ondo State?

Table 1 revealed that majority of the respon-
dents in this study 126 (82.89%) have knowledge 
of sign and symptoms of tuberculosis against 25 
(17.11%) who do not have the knowledge of trans-
mission.  Since the frequency count and percentage 
of those who have knowledge of sign and symptoms 
of tuberculosis is greater than those who do not. It 

Table 1: Analysis Showing Knowledge of Sign and Symptom of Tuberculosis
S/n Knowledge of Sign and Symptoms of Tuberculosis Yes No
1 People who have TB show sign of the disease immediately 130

(85.5%)
22
(14.5%)

2 Loss of appetite is an indication of tuberculosis disease in 
human body 

123
(80.9%)

29
(19.1%)

3 You are said to have contracted TB when you have pro-
longed cough for three weeks without relief after taking 
drugs

125
(82.2%)

27
(17.8%)

4 Sputum stained with blood suggest you have contact 
tuberculosis bacteria

128
(84.2%)

24
(15.8%)

MEAN 126
(82.89%)

25
(17.11%)

Table 2: Analysis Showing Knowledge of Mode of Transaction/Transmission
S/n Items Yes No
5 Living with an infected person under poor ventilation ex-

poses you to tuberculosis disease 
139
(91.4%)

13
(8.6%)

6  Tuberculosis can be transmitted between people living or 
working together 

128
(84.2%)

24
(15.8%)

7 Coughing and sneezing generates the highest number of 
tuberculosis transmission 

130
(85.5%)

22
(14.5%)

8 People protect themselves from Tuberculosis by avoiding 
infected person 

130
(85.5%)

22
(14.5%)

MEAN 132
(86.84%)

20
(13.16%)
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is therefore, concluded that tuberculosis patients 
attending federal medical center, Owo, Ondo state 
have knowledge of sign and symptoms of tubercu-
losis.
Do TB patients attending Federal Medical Centre 
have knowledge of the mode of transmission of 
tuberculosis in Owo, Ondo State?

Table 2 revealed that majority of the respon-
dents in this study 132 (86.84%) have knowledge of 
mode of transaction/transmission of tuberculosis 
against 20 (13.16%) who do not have the knowledge 
of transmission. Since the frequency count and per-
centage of those who have knowledge of transacti-
on/transmission of tuberculosis is greater than those 
who do not. It is therefore, concluded that tubercu-
losis patients attending federal medical centre, Owo, 
Ondo state have knowledge of modes of transmissi-
on of tuberculosis.
Discussion of Findings

Research questionnaire shows that tuber-
culosis patients attending Federal Medical Centre 
Owo, Ondo State has knowledge of signs and symp-
toms of TB. This finding is in accordance with the 
findings of Scott et al. (2014) which affirmed that 
People are knowledgeable about tuberculosis, if they 
are without knowledge of tuberculosis, they will not 
seek care and treatment and the control of TB will 
be almost impossible. Wang et al. (2007) also corro-
borated the above findings in his submission general 
public heard about TB and are equipped with foun-
dational knowledge of tuberculosis.

Research two showed that tuberculosis pa-
tients attending Federal Medical Centre Owo, Ondo 
State has knowledge of mode of transmission of TB. 
The finding was justified by the assertion of Law et 
al. (2017) which established the awareness of people 
about coughing, sneezing and indiscriminate dispo-
sition of sputum as primary means of transmission 
of tuberculosis.

CONCLUSION
Based on the findings from the analysis of 

the tested hypotheses, the following conclusions 
were drawn: Tuberculosis patients attending Federal 
Medical Centre Owo, Ondo State have knowledge 
of signs and symptoms of TB, Tuberculosis patients 
attending Federal Medical Centre Owo, Ondo State 
have knowledge of modes of transmission.

Based on the conclusions drawn from this 
study, the following recommendations were made; 
(1) Promotion of public health education program-
mes to sustain the knowledge and awareness of TB 
among patients and that will in turn enhance be-
havioural change; and (2) Government at all levels 
should enforce monthly environmental sanitation 
among rural dwellers for the purpose of cleanliness 

and personal hygiene which reduces the spread of 
tuberculosis.

REFERENCES
Adebimpe, W.O., Folayan, W., Shittu, A.A., 

Adebimpe, M.A. & Ibirongbe, D. 2019. In-
fection Prevention and Control Practices 
among Health-care Workers in Tuberculosis 
Clinics in Ondo State, Nigeria. Libyan Jour-
nal of Medical Science, 3 (2): 51-56. Avail-
able from:  https://doi.org/10.4103/LJMS.
LJMS_64_18.

Alao, M.A., Maroushek, S.R., Chan, Y.H., Asinobi, 
A.O., Slusher, T.M. & Gbadero, D.A. 2020. 
Treatment Outcomes of Nigerian Patients 
with Tuberculosis: A Retrospective 25-year 
Review in a Regional Medical Center. PLOS 
ONE, 15 (10): 1-13. https://doi.org/10.1371/
journal.pone.0239225.

Center for Disease Control and Prevention. 2012. 
Mycobacterium tuberculosis. From http://
www.cdc.gov/vaccines/about/terms/glos-
sary.htm, retrieved on January 14th, 2018.

Cowger, T.L., Wortham, J.M. & Burton, D.C. 2019. 
Epidemiology of Tuberculosis among 
Children and Adolescents in the USA, 
2007–17: An Analysis of National Surveil-
lance Data. The Lancet Public Health, 4 (10): 
506-516. https://doi.org/10.1016/s2468-
2667(19)30134-3.

Demissie, M., Lindtjorn, B. & Berhane, Y. 2009. 
Patient and Health Service Delay in the Di-
agnosis of Pulmonary Tuberculosis. BMC 
Public Health, 2 (6): 19-22. https://dx.doi.
org/10.1186%2F1471-2458-2-23.

Desalu, O.O., Adeoti, A.O., Fadeyi, A., Salami, 
A.K., Fawibe, A.E. & Oyedepo, O.O. 2013. 
Awareness of the Warning Signs, Risk 
Factors, and Treatment for Tuberculosis 
among Urban Nigerians. Tuberculosis Re-
search and Treatment, 2013: 1–5. https://doi.
org/10.1155/2013/369717.

Fitzgerald, D.W., Sterling T.R., Haas, D.W., Bennett, 
J.E., Dolan, R. & Mandell, N. 2013. Douglas 
and Bennett’s Principles and Practice of Infec-
tious Diseases. (7th ed). Orlando, FL: Saun-
ders Elsevier.

Haasnoot, P.J., Boeting, T.E., Kuney, M.O. & Roos-
malen, J.V. 2010. Knowledge, Attitudes, and 
Practice of Tuberculosis among Maasai in 
Simanjiro District, Tanzania. American Jour-
nal of Tropical Medicine and Hygiene, 83 (4): 
902–905. https://dx.doi.org/10.4269%2Fajt
mh.2010.10-0061.

Hassan, A.O., Olukolade, R., Ogbuji, Q.C., Afolabi, 
S.,  Okwuonye, L.C., Kusimo, O.C., Osho, 

https://doi.org/10.4103/LJMS.LJMS_64_18.
https://doi.org/10.4103/LJMS.LJMS_64_18.
https://doi.org/10.1371/journal.pone.0239225
https://doi.org/10.1371/journal.pone.0239225
http://www.cdc.gov/vaccines/about/terms/glossary.htm, retrieved on January 14th, 2018
http://www.cdc.gov/vaccines/about/terms/glossary.htm, retrieved on January 14th, 2018
http://www.cdc.gov/vaccines/about/terms/glossary.htm, retrieved on January 14th, 2018
https://doi.org/10.1016/s2468-2667(19)30134-3
https://doi.org/10.1016/s2468-2667(19)30134-3
https://dx.doi.org/10.1186%2F1471-2458-2-23
https://dx.doi.org/10.1186%2F1471-2458-2-23
https://doi.org/10.1155/2013/369717
https://doi.org/10.1155/2013/369717
https://dx.doi.org/10.4269%2Fajtmh.2010.10-0061
https://dx.doi.org/10.4269%2Fajtmh.2010.10-0061


143

Seun N Akorede, Ayodotun E Ajayi & Peter O Tawose/ Unnes Journal of Public Health 10 (2) (2021)

J.A.,  Osinowo, K.A.  & Ladipo, O.A. 2017. 
Knowledge about Tuberculosis: A Precur-
sor to Effective TB Control—Findings from 
a Follow-Up National KAP Study on Tuber-
culosis among Nigerians. Tuberculosis Re-
search and Treatment, 2017: 1-8. https://doi.
org/10.1155/2017/6309092.

Hussein, I., Sane, J., Soini, H., Vasankari, T., Lyyti-
kainen, O. 2018. Tuberculosis Knowledge, 
Attitudes and Practices: a Cross-sectional 
Study in the Somali Population Living in 
Finland. European Journal of Public Health, 
29 (3): 449–452. https://doi.org/10.1093/eur-
pub/cky220.

Hoa, N. P., Thorson, A. E., Long. N. H. & Diwan, 
V. K. (2013). Knowledge of tuberculosis and 
associated health-seeking behaviour among 
rural Vietnamese adults with a cough for at 
least three weeks. Scandinavian Journal of 
Public Health Supplement, 62; 59–65.

Iseman, M.D., Goldman, L. & Ausiello, D. 2012. 
Cecil Medicine (23rd ed). Philadelphia: Pa, 
Saunders Elsevier. 

Jacobs, P. 2011. Are Economic Evaluations an Im-
portant Tool in Vaccine Policy Decisions?. 
Expert Review of Pharmacoeconomics and 
Outcomes Research, 11 (5): 507-511. https://
doi.org/10.1586/erp.11.58.

Konstantinos, A. 2013. Testing for Tuberculosis. 
Australian Prescriber, 33 (1): 12–18. http://
www.australianprescriber.com/maga-
zine/33/1/12/18/.

Kumar, S.O., Vinay, G.H., Abul, K., Fausto, M.K. & 
Richard, N. 2011. Robbins Basic Pathology 
(8th ed.). Philadelphia: Saunders Elsevier. 
ISBN 978-1-4160-2973-1.

Law, S., Piatek, A.S., Vincent, C., Oxlade, O., Men-
zies, D. 2017. Emergence of Drug Resistance 
in Patients with Tuberculosis Cared for by 
the Indian Health-care System: a Dynamic 
Modelling Study. The Lancet Public Health, 
2 (1), 47-55. https://doi.org/10.1016/S2468-
2667(16)30035-4. 

Lawn, S.D., Afful, B. & Acheampong, J.W., (1998). 
Pulmonary Tuberculosis: Diagnostic Delay 
in Ghanaian Adults. International Journal of 
Tuberculosis and Lung Diseases, 2 (8): 635–
640. https://www.ingentaconnect.com/con-
tent/iuatld/ijtld/1998/00000002/00000008/

art00006#.
Scott, R.D., Meltzer, M.I., Erickson, L.J., Wals, P.D., 

Rosenstein, N.E. 2014. Vaccinating First-year 
College Students Living in Dormitories for 
Meningococcal Disease: an Economic Anal-
ysis. American Journal of Preventive Medi-
cine, 23 (2): 98-105. https://doi.org/10.1016/
s0749-3797(02)00462-2.

Selassie, A.W., Pozsik, C., Wilson, D. & Ferguson, 
P.L. 2013. Why Pulmonary Tuberculosis 
Recurs: A Population-based Epidemiologi-
cal Study. Annals of Epidemiology, 15 (7): 
519-525. https://doi.org/10.1016/j.annepi-
dem.2005.03.002.

Thomas, C. 2002. Literature Review of the Prob-
lems of Delayed Presentation for Treatment 
and  Non-completion of Treatment 
for Tuberculosis in Less Developed Coun-
tries and Ways of Addressing these Prob-
lems Using Particular Implementations of 
the DOTS Strategy.  Journal of Management 
in Medicine, 16 (4-5), 371-400. https://doi.
org/10.1108/02689230210446544.

Wang, W.B., Jiang, Q.W., Chen, Y. & Xu, B. 2007. 
Pathways from First Health Care Seeking 
to Diagnosis: Obstacle to Tuberculosis Care 
in Rural China. International Journal of Tu-
berculosis and Lung Diseases, 11 (4): 386 – 
391. https://www.ingentaconnect.com/con-
tent/iuatld/ijtld/2007/00000011/00000004/
art00005#.

World Health Organization. 2010. Global Tuber-
culosis Control Epidemiology, Strategy, Fi-
nances. Geneva: World Health Organiza-
tion. https://apps.who.int/iris/bitstream/
handle/10665/44241/9789241598866_eng.
pdf?sequence=1.

World Health Organization 2012. Epidemiology. 
Global Tuberculosis Control: Epidemiology

World Health Organization. 2013. Health Topics Im-
munization. http://www.who.int/topics/im-
munization/en/.

World Health Organization. 2015. Advocacy, Com-
munication and Social Mobilization for 
TB Control (A Guide to Developing KAP 
Surveys). Geneva: World Health Organi-
zation. http://whqlibdoc.who.int/publica-
tions/2006/9241594276_eng.pdf.

https://doi.org/10.1155/2017/6309092
https://doi.org/10.1155/2017/6309092
https://doi.org/10.1093/eurpub/cky220
https://doi.org/10.1093/eurpub/cky220
https://doi.org/10.1586/erp.11.58
https://doi.org/10.1586/erp.11.58
http://www.australianprescriber.com/magazine/33/1/12/18/
http://www.australianprescriber.com/magazine/33/1/12/18/
http://www.australianprescriber.com/magazine/33/1/12/18/
http://8/
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-1-4160-2973-1
https://doi.org/10.1016/S2468-2667(16)30035-4
https://doi.org/10.1016/S2468-2667(16)30035-4
https://www.ingentaconnect.com/content/iuatld/ijtld/1998/00000002/00000008/art00006#
https://www.ingentaconnect.com/content/iuatld/ijtld/1998/00000002/00000008/art00006#
https://www.ingentaconnect.com/content/iuatld/ijtld/1998/00000002/00000008/art00006#
 https://doi.org/10.1016/s0749-3797(02)00462-2.
 https://doi.org/10.1016/s0749-3797(02)00462-2.
https://doi.org/10.1016/j.annepidem.2005.03.002
https://doi.org/10.1016/j.annepidem.2005.03.002
https://doi.org/10.1108/02689230210446544
https://doi.org/10.1108/02689230210446544
https://www.ingentaconnect.com/content/iuatld/ijtld/2007/00000011/00000004/art00005#
https://www.ingentaconnect.com/content/iuatld/ijtld/2007/00000011/00000004/art00005#
https://www.ingentaconnect.com/content/iuatld/ijtld/2007/00000011/00000004/art00005#
https://apps.who.int/iris/bitstream/handle/10665/44241/9789241598866_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44241/9789241598866_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44241/9789241598866_eng.pdf?sequence=1
http://www.who.int/topics/immunization/en/
http://www.who.int/topics/immunization/en/
http://whqlibdoc.who.int/publications/2006/9241594276_eng.pdf
http://whqlibdoc.who.int/publications/2006/9241594276_eng.pdf

