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ABSTRACT 

Tuberculosis is a main public health problem all over the world. On an average one 

third of the world’s population is infected with Mycobacterium tuberculosis and 

problem of being in a state of existence disease. Tuberculosis remains a major threat 

in developing country like Nepal. Most of the cases occur in south-east Asia and 

Africa. This study mainly aims to find prevalence in terms of age, sex and to assess 

the knowledge tuberculosis. The study was analytical and hospital based conducted 

from December 2019 to February 2020 in National Tuberculosis Centre in 

Bhaktapur. During the study period a total of 765 sputum samples were collected 

and examined in the laboratory of National Tuberculosis Centre using fluorescence 

microscopy to detect the Mycobacterium and to assess the knowledge a total of 100 

suspected patients were interviewed with closed ended questionnaire with multiple 

responses. Among the suspected patients, 73 (7%) showed positive with acid fast 

bacillus (AFB) and males (62%) were found to be more infected than female (38%) 

which was statistically insignificant (χ2=0.903, P> 0.05). The highest prevalence 

was found in age groups 51-60 (22.64%) which was statistically significant 

(F=39.6, P<0.05) between ages. There is mixed response showing good knowledge 

in affected parts and symptoms with statistically significant association (F=12.594, 

P<0.05) in the views of male and female. In general there is inadequate knowledge 

in terms of causative agent, preventive measures and treatment duration. Effective 

strategies must be implemented to bring equality to seek health behavior in males 

and females are required. Strategy with major focus on cultural and social bias must 

be integrated to bring more people aware of the disease.
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   1. INTRODUCTION 

1.1 Background 

Tuberculosis (TB) is the world's most serious public health problem particularly in 

developing and under developing countries (Park 2005). It is a disease of great 

antiquity and contributing to more morbidity and mortality than any other bacterial 

infection. It primarily affects lungs, however it also infects bone, lymph, spine and 

brain (Nugussie et al. 2017). The tuberculosis is mainly transmitted as droplet nuclei 

each containing 1-10 bacillus. These droplet become aerosolized by coughing and 

sneezing which have half-life of 6 hours (Loudon et al. 1969). The transmission is 

strengthened by immunoresistance of host, environmental stress, source and 

biosocial factors (Lee 2016).  

Despite of availability of effective TB control measures, low and middle income 

countries continue to be affected dramatically. It is estimated that one third of the 

world population is suffering from TB. However only 5-10% usually develop the 

symptomatic disease due to latent nature of the M. bacterium (O'Garra et al. 2013). 

In 2017 alone, it is estimated that 10 million people have developed TB worldwide 

(WHO 2018). It is estimated that 95% of total death of TB cases and 98 % of all TB 

cases occur in south-East Asia and Africa. Globally although the incidence rate is 

falling, but not as much meeting with 2020 objective. Further, the decrease rate is 

2.3 percent between 2018 and 2019 (WHO 2020). 

Like many other developing countries, Nepal is also burdened by TB disease with 

poor control strategy and ignorance of the affected population. About 45% of the 

population is infected by TB both active and latent case (NTC 2013). For 

controlling the disease National TB Control Programme in 1965 and adopted DOTS 

strategy in 1996 (Shrestha et al. 2010). In Nepal most people rely on numbers of 

institution before they are properly diagnosed with TB. This has also posed a threat 

to control scheme, early detection and early treatment (Marahatta & Karki 2016). 

Another study state that people in Nepal are delayed more than 5 weeks for 

diagnosis (Mahato et al. 2015). The situation has become more serious due to poor 

adherence to the treatment course leading to drug resistant to first line drugs like 

rifampicin (Law et al. 2017). Every day the about 15 people lose their life to this 
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disease and every year 151 per 100,000 develop active TB (WHO 2020). A survey 

conducted in 2018/19 also revealed that the annual reduction of incidence rate is 

significantly higher than global with 3% (WHO 2020). The Directly Observed 

Treatment Course (DOTS) in Nepal was implemented from 2001, which has 

significant role in controlling over the disease jointly with government and 

nongovernment organization (DoHS 2020). Consequently, Nepal has higher 

treatment outcomes of 75% than India and Pakistan to (Khatri & Thapa 2018). 

Discovered by Robert Koch, M. tuberculosis if an anaerobic, acidophilic, 

intracellular bacterium with very slow growth rate (Boskovska et al. 2018). The 

disease primarily affects lungs and causes pulmonary tuberculosis. It can also affect 

intestine, meninges, bones and joints, lymph glands, skin and other tissues of the 

body (Kumar et al. 2007). The main site of infection begins when alveolar 

macrophages ingest the bacterium. When macrophages die, the bacterium released 

and spread to other parts through lymphatic system (Houben et al. 2006). However 

the tissue damage is not due to the pathogen itself, rather it is caused due to reaction 

of the host to the presence of the bacterium (Alam & Roy 2019). It is non-motile, 

gram-positive bacteria, measuring about 2-4µm in length and 0.2 - 0.6µm in 

breadth, has no capsule and spores. The cell wall envelope of the Mycobacterium 

consists of mycolic acid responsible for protection against host’s dangerous 

chemicals and evasion from immunostimulatry response from macrophages 

(Takayama et al. 2005). 

Patients with pulmonary TB may be asymptomatic(latent) or symptomatic with 

range of symptoms such as weight loss, chest pain, fatigue, night sweat, headache, 

fever, bloody sputum and tiredness (Roy et al. 2019). When an infected person 

sneezes, micro droplet of about 40,000 are released into air (Cole and Cook 1998). 

People with closeness with the infected are at high risk of getting the pathogen. The 

probability of transmission depends on various factors like droplet, effectiveness of 

ventilation and exposure to strain of the pathogen (Kumar et al. 2007). 

Initially the treatment of the disease include mostly supportive and isolation with 

major five drugs isoniazid; rifampin; pyrazinamide; streptomycin; and ethambutol 

(Alam & Roy 2019). An effective method is immunization of Bacillus Calmette 

Guerin (BCG) produced from weakened Mycobacterium. Along with well-
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established risk factors of TB such as HIV, there are other important factors 

including diabetes, alcohol, immunosuppressant drugs, air pollution, tobacco and 

smoking (Amare et al. 2013). Recently, others factor are being included in the group 

including kidney dialysis, silicosis, organ transplantation (Ai et al. 2016). 

One of the crucial factor of TB suffering and mortality comes from the fact lack of 

knowledge awareness of TB. Also for better treatment result, compliance of the 

patient is must for which knowledge is essential (Rami et al. 2015).  Still there are 

many stigmas and discrimination related to TB which is due to lack of awareness 

of the disease (Priyanka & Dahal 2016). Patients with high negative attitudes has 

been associated with the social stigmas and which effect early diagnosis and 

treatment (Sagir et al. 2018, Salleh et al. 2018). Accordingly, patients with positive 

attitude has sense of self- preventive motifs and protect others from infection (Ardi 

et al. 2018). 

1.2 Objectives  

1.2.1   General objective 

 To find out the prevalence of TB among the suspected patients 

1.2.2 Specific objective 

 To assess the knowledge of patient about tuberculosis  

 

1.3 Rationale of the study 

The Tuberculosis holds a root of the poor country like Nepal. Proper knowledge 

about causative agent, mode of infection, treatment and preventive measures would 

form a basic framework for the reduction for the disease, hence it is an requisite to 

conduct such type of research in order to assess the knowledge, attitude and 

perceptive towards the disease. This research is mainly outlined to find the 

susceptibility of sex for disease and to know the knowledge regarding TB in the 

suspected patients. 
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2. LITERATURE REVIEW 

Tuberculosis is a worldwide public health problem; despite the fact that the 

causative organism was discovered more than 100 years ago, and highly effective 

drugs and vaccine are available, making Tuberculosis preventable and curable 

diseases (Park 2005). Any stressor, such as poor nutrition, that compromises 

immune competence may contribute to the conversion from dormant to active TB 

and may inhibit recovered (Heywood and Marks 1993). Globally there were 9.6 

million TB cases reported in 2014 however from 2000 to 2014 there has been 

gradual reduction of the TB cases by 18% (WHO 2014). Most of the cases were 

estimated to be from Asian and African countries with 58% and 28 % respectively 

in 2014.  

Tuberculosis in Asian countries 

South Asian Association of Regional Cooperation (SAARC) countries has an 

estimate of 21% of global population and is a favorable place of TB epidemiology 

as being mostly developing countries (SAARC 2019). The SAARC countries 

accounts for 36 % of global TB burden with India being 26% of global TB burden 

and china 9%. A total of 2.6 million Cases were notified in the 2017 with 77% 

success rate (WHO 2017). In Indonesia, the prevalence of lateral Tuberculosis 

infection (LTBI) was found to be 23.6 % and was higher in cases of comorbidity in 

health care workers (Erawati & Andriany 2020). In Sri lanka, comparative study 

showed higher prevalence of TB in urban areas (13.9%) than rural areas (2.2%) 

(Wijesinghe et al. 2013).  The prevalence rate was 1.6% in a study in Philippines 

with positivity rates more in case of male 9.6% than female 6.8% (Afroz et al. , 

Chadha et al. 2012, Belizario et al. 2014). One major cause of TB mortality was 

bacterial co-infection in positive patients in Philippines (Shimazaki et al. 2018). In 

a study conducted in central India, it was observed that prevalence increases with 

the increase in age and also higher in male than female (Bhat et al. 2009). There is 

disparate prevalence is different region of china probably due to disproportionate 

access to health care (Mijiti et al. 2016). The notification rate was 20 times more 

than national report in the household contacts in china (Jia et al. 2014). Zaman et 

al. (2006) in Matlab found 14% positivity with being male more being infected than 

female. In malnourished children higher TB rate was observed with 7% in sputum 
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microscopy in Bangladesh (Chisti et al. 2014). In Bangladesh, out of 3579 reported 

cases, 1.54% were AFB positive with male 50.9% and females 49.1 % (Jasmine et 

al. 2018). In south India the overall prevalence was 228 per 100,000 smear positive 

with highest in the group more than 35 years (Dhanaraj et al. 2015). In similar study, 

the prevalence was found 101.4 per 100,000 (Sharma et al. 2015). In a study 

conducted in Bhutan, females were found to be more infected with PTB than males 

which contradict with other findings (Zangpo et al. 2019). 

Tuberculosis in African Countries  

Geographically, Africa is the second most affected region next to south east Asia 

(WHO, 2020).The TB  was found to be very high with 43% prevalence  in smokers 

than non- smokers 14% in Nigeria (Ekrakene & Igeleke 2010). In Ethiopia, due to 

poor ventilation of the prison, the prevalence was 19.4 % which was higher than 

national record (Ali et al. 2015). In another study conducted in Ethiopia showed 

higher prevalence in the age group 25–44 and 65–74 years group  with 10% Acid 

Fast Bacillus (AFB) positive and also higher in urban areas (Derseh et al. 2017). In 

a survey conducted in Nigeria, number of females were more than males in 0-14 

age group (Dim & Dim 2013). In another study 13% positivity results from sputum 

microscopy (Acquah et al. 2012). In HIV positive patients, the prevalence was 

found to be high with 29% (Linguissi et al. 2014). Similarly, a study in Ethiopia 

showed 10 % positivity out of 200 presumptive cases with male and female 

prevalence 60% and 40% respectively. This study also showed that more prevalence 

urban areas and rural areas (Nugussie et al. 2017). There is an increase in prevalence 

by 17.3 % up to 44 years with highest in 15 to 24 age groups (Muvunyi et al. 2010). 

Patients with uncontrolled Diabetes Mellitus (DM) showed 12 smear positive out 

of 60 stating higher prevalence of TB in DM patients (Ahmed et al. 2017).  

Tuberculosis in European Countries 

Since 1995, TB notification rate has been increasing by 2-4% annually in Bulgaria, 

Bosnia and Herzegovina (Walls & Shingadia 2007). On a global scale, European 

countries accounted for 2.5% of total global TB in 2019 (WHO 2020). In an asylum, 

a five year study showed 10,090 cases among 800,000 susceptible (Diel et al. 2016). 

In a study, 38.9% of health care workers were diagnosed with latent TB (Herzmann 
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et al. 2017). In 29 European countries, data from 2000 to 2010 concluded mortality 

rate higher for males than females (Al-Rahamneh et al. 2018). Prevalence of TB 

and Human Immuno Deficiency Virus (HIV) co-infection was higher in immigrants 

than nationals in France, Portugal, UK  and Spain (Tavares et al. 2017). 

Tuberculosis in American countries 

According to WHO (2018), American countries accounted for 3% which has 

declined to 2.9% in 2020 (WHO 2020). In 2019, USA reported lowest number of 

incidence of TB showing only 2.7 per 100,000 cases with major population of being 

Asian immigrants (CDC 2020). In Canada there has been higher incidence rate of 

TB in foreign born than their own population by 33 times (Jensen et al. 2012). One 

study showed prevalence of both active and latent tuberculosis being 0.4% and 59% 

in prisoners of central- west Brazil (Estevan et al. 2013). 

Tuberculosis in the context of Nation  

Nepal being a land locked country between two countries with High TB burden, 

with open border with India has significant effect on the TB burden of the country 

(Adhikari et al. 2019). There has been annual reduction in incidence by 3% from 

the last decade which is higher than global case (NTC, 2020).The smear positive 

PTB prevalence conducted by Amgain et al 2013 found 9% in the suspected patients 

in Jutepani Primary Health Centre (PHC). In similar study by (Shrestha et al. 2013), 

the AFB positive samples was found to be 13.57% by Zeihl-Nelson (ZN) 

microscopy. The overall smear positivity was 13.1 % based on ZN staining which 

was less than Immunochromatographic diagnosis which was 14.3% (Rai et al. 

2007). A study revealed that 4.14% positive cases in Gurkha which is less than other 

relative studies (Sharma 2008). 

In a sex- age wise prevalence, the males were slightly more infected with PTB than 

males (Manandhar & Krishna 2012) with highest in the age 30- 40 (Amgain & 

Maharjan 2013). Two similar study found contradicting results where highest 

prevalence was found in the age group 41-60 (Rai et al. 2007, Shrestha et al. 2013). 

The overall Prevalence was more than double for the male than females (Bhat et al. 

2009). The development of Pulmonary TB was 1.4 fold greater in males than 

females(Raj et al. 2012). There was positive correlation between age and PTB. 
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Greater prevalence was found in the age group 55+ than 14 to 24 group (Datta et al. 

2001). The smear positivity rate was 14.7% with greater number of individuals in 

the morning sample than spot sample which was similar to Myneedu et al. (2011) 

and (Ryu 2015). Among the 280 smear from suspected patients, 10.7% showed 

positive results with male more affected than female while highest  infected group 

was 56-65 (Dhakal et al. 2018).The prevalence of TB in suspected patients was 

highest in age above 60 while least in age below 15 with 32.54% and 5.79%. The 

male had smear positivity 1.67 times more than females (Sah et al. 2020). The 

prevalence of TB in Chronic Kidney Disease was found to be 13.7% (Pradhan & 

Sigdel 2020). 

Knowledge, Attitude and Practice of TB 

Most of the countries with TB burden lies in the Asian continent. One of such reason 

include the lack of knowledge about mode of transmission, causative agent, 

prevention of the disease. The perception towards the disease also affect the control 

programme in both public as well as health worker. Due to lack of social – economic 

factors and lack of knowledge, WHO (2018) estimated south- East Asian countries 

account for 44% of total global TB burden. Higher prevalence might be due to lack 

of awareness program and knowledge in these countries. Although the TB drugs are 

provided free of charge in Tajikistan, a study concluded that the average knowledge 

about the disease in workers was low and misconceptions was frequent (Gilpin et 

al. 2011). The lack of knowledge was far greater in the rural area than urban areas 

regarding all aspects of knowledge of TB in Pakistan (Mushtaq et al. 2011). 

Education and low economic status was associated with poor knowledge about TB 

with majority of them being female (Konda et al. 2016). Sound knowledge is pre-

requisite for treatment adherence, in terms of that, nearly half of the patients were 

aware of it (Kulkarni et al. 2016). Studies suggest that there is more need to educate 

the female and poor marginalized to obtain satisfactory awareness (Khalil et al. 

2011).  According to Kala et al. (2016) females, older generation and people without 

schooling are contributing factors of the TB. In a study 31.47 % correctly answered 

mode of spread while 62.07%, agreed that cough was the most common symptom 

(Das et al. 2012, Kala et al. 2016). In a study by Vidhani & Vadgama (2012) half 

of the patient knew about causative organism while 9% knew that BCG was and 



8  

effective preventive vaccination.  

Regarding the knowledge on TB prevention using mask and causative agent, the 

study showed poor awareness which was less than national data (Amgain et al. 

2014). Majority of the respondents believed that the cause if smoking and alcohol 

while few assumed it to be a sign of curse revealing that still there are misconception 

about the disease. In comparison to the etiology and symptoms which had 

satisfactory results, knowledge on proper disposal seemed to be far scarce which is 

also an important aspect to control the disease (Manandhar & Krishna 2012). Media 

and education play important role in spread of knowledge of the disease as in a 

study in Lalitpur higher secondary students, showed fluent knowledge on 

transmission, etiology and prevention of the disease(Sah et al. 2016). Karki et al. 

(2018) Showed that majority of the respondents have satisfactory knowledge on the 

disease and the main credit for this was assigned to the media including radio, 

television and newspaper. In a similar study in Bhaktapur, it was found that 

inadequate knowledge for prevention of TB in comparison to the other aspect of the 

disease (Karki et al. 2019).  
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3. MATERIALS AND METHOD 

3.1 Clinical setting 

The Study was conducted at National Tuberculosis Centre (NTC) Thimi, Bhaktapur 

from December 2019 to February 2020. Bhaktapur is a small city located east corner 

of Kathmandu valley. It is situated at the longitude of 85.3291289o E and latitude 

of 27.6647487o N with an elevation of 1316m. The National Tuberculosis Centre 

in Thimi, Bhaktapur was established in 1989 with the cooperation of Japan 

International Cooperation Agency. The NTC is responsible for making guidelines, 

policy control and supervision of National Tuberculosis Program (NTP). It also 

quantifies and supply anti tuberculosis drugs both being first and second line drugs 

from Global drug Facility.  It is also the only National Tuberculosis Reference 

Laboratory in Nepal. 

 

 Fig 1. Site of laboratory setting 
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3.2 Study design 

 

3.3 Materials 

3.3.1 Apparatus Required 

 Microscope 

 Spirit lamp 

 Glass slides 

 Disposable containers 

 Cotton 

 Staining pan 

 Forceps 

3.3.2 Chemicals Required 

 Sulphuric Acid 25% 

 0.1% Methylene Blue 

 Auramine- Rhodamine solution 

 Distilled water 

3.4 Methods 

3. 4.1 General screening of suspected patients 

3.4.1.1 Sample collection 

Routine fresh clinically suspected pulmonary TB patient’s early morning sputum 

was collected in vial by giving them instruction. Only the thick purulent avoiding 

saliva was used for smear preparation. 

Sample collection Slide Preparation Microscopy

Data collection and 
entryStatistical AnalysisIntrepretation
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3.4.1.2 Slide preparation 

a. Acid Fast Bacillus (AFB) Stain 

Sputum sample is smeared evenly on the slide using bamboo stick. The smear is air 

dried. It is then fixed with methanol. The slides are placed in serial order on the 

staining rack with smeared slides facing upward ensuring slide do not touch each 

other (Hooja et al. 2011). 

b. Auramine Staining 

The smear was placed of the staining rack over the sink, leaving some distance 

between the slides. Freshly prepared Auramine O solution was poured over the 

slides to completely cover it. The slides were left for 20 minutes and washed with 

tap water. The slides were covered with 25% sulphuric acid. After 2, 3 minutes of 

Decolorizing by sulphuric acid, it was cleaned with clean water. The slides were 

flooded with 0.1% Methylene Blue as counterstain for about 1 minute. After 

washing with tap water, the slides were dried at room temperature (Truant, 1962). 

c. Fluorescence Microscopy 

Compared to Conventional Microscopy, Fluorescence Microscopy has high 

sensitivity and similar specificity (Steingart et al. 2006). On observation, the 

Mycobacterium appears Bright yellow rods in black background. The 

Mycobacterium were observed in 40X magnification under light microscope. 

3.4.2 Questionnaire Survey 

To fulfill the quantitative research purpose, the close ended questionnaire was 

prepared. They were based on previous studies (Manandhar & Krishna 2012, Paudel 

2017, Sanusi et al. 2017). About 100 participants were selected randomly for 

interview and answers were marked as multiple responses (Ato & Sis 2019). 

3.4.3 Data collection and Analysis 

The smear positive samples among the screened slides were used as raw data which 

was filled in datasheet. The data were analyzed using Chi- square test and one way 

Anova in the MS excel 2013. 
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                                                    4. RESULTS 

4.1 Prevalence of TB among suspected patients visiting NTC 

 The sputum sample of 765 TB suspected patients were collected and screened 

showed 53 (7 %) to be AFB positive (Fig 2). 

 

 

Fig 2. General prevalence of PTB among suspected patients  

4.2 Age and sex wise prevalence of PTB 

Sex wise prevalence of Pulmonary Tuberculosis (PTB) among suspected patients 

showed maximum (62%) in males as compared to females (38%) which showed 

insignificant association (χ2=0.903, P ˃ 0.05) (Fig 3). Age specific prevalence was 

highest among the  suspected patients of age groups 51-60 year accounting for 22.64 

%  followed by 41-50, 21-30, 0-20, 61-70, 31-40 and least in 70+(Fig 4). This was 

found to be statistically significant (F=39.6, P<0.05) between age groups. 

Positive
7%

Negative
93%

 Positive  Negative
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Fig 3. Gender wise distribution of positive cases 

 

  

Fig 4. Distribution of positive cases on the basis of age 
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4.3 Knowledge regarding TB 

Table 1. Knowledge about tuberculosis (Multiple response). 

Variables  

 

Male (%) 

N= 61 

Female 

(%) N=39 

Total 

(%) 

N=100 

p-value 

 

Risk Factors 

Alcohol 22(36.06) 4(10.25) 26(26)  
M. Tuberculosis 9(14.75) 10(25.64) 19(19)  
Smoking 29(47.52) 6(15.38) 35(35) 0.049375 

polluted 

environment 15(25.59) 10(25.64) 25(25)  
Transmission     

Contagious 43(70.49) 15(38.46) 58(58) 0.461862 

Non contagious 9(14.7) 5(12.82) 14(14)  
Sign and 

Symptoms     

Cough 18(29.5) 12(30.76) 30(30)  
Blood in 

sputum 33(54.09) 11(28.20) 44(44) 0.017064 

Loss of appetite 23(37.7) 11(28.20) 34(34)  
loss of weight 17(27.86) 7(17.94) 24(24)  
Affected 

Organ     

Lungs 43(70.49) 19(48.71) 62(62)  
Bone 5(8.19) 4(10.25) 9(9) 0.577737 

skin 2(3.27) 1(2.56) 3(3)  
mode of 

transmission     

cough/ sneeze 29(47.52) 16(41.02) 45(45)  
Touch 5(8.19) 0(0) 5(5) 0.467561 

Blood 1(1.63) 1(2.56) 2(2)  
Don’t know 29(47.52) 19(48.71) 48(48)  
sputum 

management     

Bury 23(37.7) 8(20.51) 31(31)  
Chemo 2(3.26) 7(17.94) 9(9)  
Burn 5(8.19) 0(0) 5(5) 0.489167 

Don’t know 35(57.37) 23(58.97) 58(58)  
Prevention     

Mask 24(39.34) 18(46.15) 42(42)  
Avoid alcohol 29(47.52) 6(15.38) 35(35)  
Avoid smoking 31(50.81) 11(28.20) 42(42) 0.018731 

Distant from 

patient 18(29.5) 9(23.07) 27(27)  
Don’t know 16(26.22) 18(46.15) 34(34)  
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Treatment 

Duration     

12 months 4(6.55) 3(7.69) 7(7)  
8 months 8(13.11) 3(7.69) 11(11)  
6 months 24(39.34) 14(35.89) 38(38) 0.370521 

4 months 9(14.75) 0(0) 9(9)  
Don’t know 21(34.42) 20(51.28) 41(41)  

 

About 72% of the respondents had heard about the TB formally or informally. 

Statistically, there was significant difference between awareness between male and 

female (F= 12.594, P < 0.05). The results showed there is significant differences in 

the opinion of male and female regarding aetiology, signs and symptoms, and 

prevention (P<0.05) while in others cases transmission, affected organ, mode of 

transmission, sputum management and treatment duration, the differences was not 

significant (P>0.05). Overall, only 38.9% had good knowledge while 61.1% had 

poor knowledge regarding the disease. Most respondents viewed smoking as main 

cause (35%) of TB rather than Mycobacterium (19%), among them 58% of 

respondent viewed it as contagious. There was higher response for blood in sputum 

(44%) compared to cough, weight loss and loss of appetite. In the present study 

62% of respondents knew that the affected organ is lungs while 9% knew that it can 

also affect bone and 4% believed it can affect skin as well. Majority of the 

respondents (48%) didn’t knew the method of transmission while 45% agreed that 

it could be transferred through coughing and sneezing. 5% and 2% claimed that it 

could be transferred through touch and blood. 

As for the sputum management 58% didn’t knew about the disposal of sputum. On 

the other hand 31 % correctly answered about burying the sputum, chemotherapy 

9% and burning 5%. For the prevention, most of the respondents (42%) viewed 

using mask and avoiding smoking can help to prevent the infection while 35% 

believed the TB can be prevented by avoiding alcohol, 15% believed to make 

distance from the patient and 34% didn’t knew about the ways of prevention. 
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                   5. DISCUSSION 

Tuberculosis remains a major threat to in our country especially in the poor and 

marginalized population. About 765 total sputum samples were collected and 

examined in the laboratory using auramine staining and fluorescence microscopy. 

Fifty three (7%) were found to be AFB positive which was similar to Amgain et al. 

(2013), Shah et al. (2014) and Adane et al. (2020). This suggest that in the present 

study, result might have been different if culture method was employed instead of 

microscopy (Chisti et al. 2014).  However other studies (Acquah et al. 2012, Paudel 

2017, Dhakal et al. 2018) showed higher positivity than present study with 13%, 

12% and 10.7% respectively. The higher prevalence might be due to lack of 

awareness, poor living standard and malnutrition (Jasmine et al. 2018). The 

prevalence was very high than present study 27%, 8.1% and 17% (Dey et al. 2003, 

Kebede & Wabe 2012, Giri et al. 2013). This might be because of HIV and TB co- 

infection suggesting HIV being risk factor of TB (Giri et al. 2013). In contrast, many 

other studies (Sharma 2008, Amare et al. 2013, Dhanaraj et al. 2015, Eliso et al. 

2015) showed quite less prevalence than present study. The possible explanation 

for this could be that there has been effective TB control strategy as DOTS and early 

detection and treatment (Eliso et al. 2015, Sharma et al. 2015). The variation for all 

these dissimilarity may be caused due to different in population and selection bias, 

overcrowding and respiratory disease due to pollution in urban areas (Kompala et 

al. 2013). 

There are many factors that contribute to difference in disease in male and female. 

One of such factor is being Immunoglobulin M and G being more in female than 

male specially in younger age (Oyeyinka et al. 1984). Hence, it is essential to study 

the patterns of diseases in relation to sex. Many studies seem to be coherent to the 

given fact as well. Previous studies (Bhat et al. 2009, Manandhar & Krishna 2012, 

Raj et al. 2012, Amare et al. 2013, Nugussie et al. 2017, Sah et al. 2020) showed 

that the prevalence of PTB was more in males than in females. The same pattern 

was observed in this study as well. It may be because males are more exposed to 

the environment in terms of social gathering and longer duration of employment 

which make them more susceptible to TB. The current study showed males were 

62% infected which was consistent to the Bam (2003) and Bhatt et al. (2009) which 

was 65% and 64%. It might be due to sampling bias as more males was included 
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than females. Hence gender disparity in our society play important role in 

communicable disease thus hiding true nature of the disease. Contrasting to the 

study and above, showed male (50.90%) and female (49.10%) prevalence being 

very similar (Jasmine et al. 2018), the male to female ratio was 1.03:1 which was 

different from ours 1.69:1. This suggest that sampling size of male and female 

affects the prevalence considerably. This explanation is also coherent with other 

studies (Rao 2009, Shrestha et al. 2013) where higher sample bias regarding male’s 

population in sample size resulted more prevalence in male. 

The immune system has significance role in determining susceptibility of the 

disease. The immature immune system in the young age and waning of immune 

system in the old age (Schaaf et al. 2010, Kogut et al. 2012) becomes significant 

reason to study the disease in the perspective of the age. In the present study, age 

specific prevalence was highest in age group 51 – 60 years (22.64%). This finding 

was similar to the results (Datta et al. 2001, Shrestha et al. 2013, Paudel 2017, 

Dhakal et al. 2018, Sah et al. 2020) which showed highest prevalence in 41+ age 

groups. This can be explained on the fact that 41+ age group are more likely to get 

TB due impaired immune function.  

Social attitude play major role in the disease spread and management. In spite of 

growth in social communication technology, the lack of proper knowledge in the 

general public cannot be ruled out. Accordingly, low knowledge of  TB is one of 

the leading cause of increasing TB patients (Khan et al. 2011). Further, proper 

knowledge about the disease directly correlates with the early detection of the 

disease (Amgain et al. 2014), thus supporting the cause for this kind of research. In 

the current study, there were 61 % male and 39% female. It was consistent with 

other studies (Singh et al. 2006, Manandhar & Krishna 2012, Khan et al. 2020). 

This might have been due to the fact that health seeking attitude is less in female as 

compared to male as due to stigmatized society and fear that it would cause problem 

in marriage (Abebe et al. 2010, Khan et al. 2020).  The current study, 72% were 

found to be aware about the TB. This was coherent with  similar study conducted 

by (Singh et al. 2006, Rami et al. 2015, Sivakumar et al. 2018) but other studies 

showed (Das et al. 2012, Suleiman et al. 2014) almost all had heard about the 

disease  being  main contributing factor was television and other mass media 

program conducted by Government of India. This emphasize that even in the cities, 



18  

still there is lack of adequate information about the disease to general population 

and effective mass media program is still lacking.  

Only few of the respondents (19%) believed that the main cause of the disease is 

bacterium suggesting that most of the general population  are ignorant  about the 

disease which was also similar to study by (Das et al. 2012, Vidhani & Vadgama 

2012, Hassan et al. 2017). The study as well as pre mentioned studies, cause of TB 

was high in wrong beliefs such smoking and alcohol. This misconception might 

have arisen due to social perception regarding smoking and alcohol. About 58% 

respondents believed that the disease is contagious. Previous study (Manandhar & 

Krishna 2012, Agho et al. 2014, Paudel 2017, Sivakumar et al. 2018) showed 

contradicting results where more respondents agreed that TB is contagious. This 

finding also support the fact that proper and effective campaign is still unreached to 

majority of the people.  As for the symptoms, majority (44%) of the interviewers 

believed blood in sputum to be major symptom followed by loss of appetite and 

cough. Previous study by (Khatri & Thapa 2018) showed an outstanding 100% 

result. The explanation for this could be that it was community based survey and 

possibly there might have been campaign regarding TB in the past. 

Similarly many other study showed (Priyanka & Dahal 2016, Sanusi et al. 2017) 

higher results in terms of symptoms. This might have because majority of the people 

do not consider coughing could be related to some disease unless blood is seen in 

sputum. Gilani & Khurram (2012) Stated that, good information on symptoms is a 

must for effective prevention procedure, hence more community based or 

nationwide campaign could be implemented to bring more people aware about 

symptoms and other contributing factor of the disease.  Similarly, the study revealed  

matching results about correct way of transmission of disease being cough and 

respiratory tract (45%) by Rami et al. (2015) but less than past studies ranging from 

60 to 80% (Mokhtar et al. 2012, Agho et al. 2014, Paudel 2017, Dakhode et al. 

2019).This varying knowledge could be due to non-uniformity arisen due to 

geographical variances and literacy status.  

Most of the respondents stated that lungs are the most affected organ 83.78% which 

showed good knowledge greater than similar survey by (Paudel 2017) where only 

47% were aware about the main affected organ. This implies that present study 
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showed good knowledge regarding the site of TB infection. As for the prevention, 

only 23.33 % correctly said covering mouth with mask. This was found to be more 

or less consistent with the similar structured study (Karim 2018, Khan et al. 2020) 

giving  results 19% in both. This was less in comparison to preceding studies 

(Manandhar & Krishna 2012, Paudel 2017, Karki et al. 2019) where more than half 

knew about the prevention. This signifies education play important role for 

increasing knowledge (Karki et al. 2019). It showed that knowledge regarding the 

prevention of the TB was below satisfactory. In the suspected patients visiting NTC, 

only 30.10% of the patients practiced safe sputum disposal which was less than 

(Dzeyie et al. 2019). Only 45% knew about duration of time being 6 months. 

Although this finding was high compared to similar study in Malaysia by Sanusi et 

al. (2017) where only 11.1% showed true treatment duration. Other studies showed 

(Khalil et al. 2011, Anaam et al. 2018, Singh et al. 2019) very high results which 

were 95.5%, 88.9% and 81.8% respectively. The might have due to lack of proper 

counseling about the curability of the disease seen in general population. 
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6. CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

It is well established fact that TB is one of the contagious disease which our country 

has been combating with the objective to completely eradicate the disease. The 

result showed that 7 % prevalence in the suspected sputum samples which is higher 

than national level. The prevalence in gender wise showed males being slightly 

more infected than females due to sampling bias. Highest age group with prevalence 

was 51- 60 showing productive age being more susceptible to disease signifying 

more health seeking behavior in this age group. The results shows still there is less 

than satisfactory knowledge on tuberculosis disease. 

6.2 Recommendations 

 Since number of males seeking health were more than female, effective measure 

like telemedicine to ensure equality for health seeking behavior should be 

implemented. 

 Mass communication program from government level should focus keeping in 

mind about cultural, social and economic factors. 

 Information regarding cause, treatment and treatment measures must be 

enhanced using social media, mass communication and other methods, 
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      APPENDIX 1 

Questionnaire related to Knowledge of Tuberculosis:  

Name:        Age/Sex:  

Occupation:  

Educational Status:  

 

1. Do you know about TB? 

a. Yes      b. No 

2. If yes, what are the clinical features? 

a. Cough  b. Blood in Sputum  c. Headache  d. Vomiting 

3. What type of disease is TB? 

a. Communicable b. Non-Communicable 

4.How does TB spread? 

a. Coughing b. Blood c. Touch 

5.TB occurs in…… 

a. Lungs                  b. Skin                              c. liver    d. Bone 

6. How do you dispose the sputum? 

A. Bury b. incernation   c. chemotherapy    d. disinfectant   e. don’t know 

8.  What is/ are the cause of TB? 

a. Smoking b. Alcohol c. Polluted environment d. Infection of Mycobacterium 

tuberculosis 

9.  What are the preventive measures of TB? 

a. Avoiding smoking b. Avoiding alcohol c. Personal protection like mask  

d. Avoiding personal contact to the TB patients 

10. What is the duration of treatment of TB? 

a. 12 months b. 8 months  c. 6 months d. 4 months  e. don’t know 

 

 

 

 

 

 



33  

APPENDIX 2 

PHOTOGRAPHIC PLATE 

 

Staining with Auramine    Destaining With Sulphuric Acid 

  

Counter staining with Methylene Blue Mycobacterium in Fluoroscence Microscopy 


