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 ARTICLE INFO    ABSTRACT 
 

 

Pulmonary tuberculosis is one of the most common communicable and continue to be a serious 
infectious disease in the world. Tuberculosis is still a major public health problem in developing 
countries like Nepal. A total of 400 sputum samples from 200 TB suspected patients were collected and 
tested using Z-N staining method. The study was carried out from March-September 2014 at DOTS 
Plus Clinic of Lumbini Zonal Hospital. Data were reported, structured and analyzed using SPSS 21 
version. By screening 400 sputum samples from 200 TB suspected patients, 24 (12%) cases were found 
to be AFB positive. Prevalence of PTB in male and female was 14.50% and 7.25% respectively. 
Similarly, higher infection was found among the people of age group 41-50 years (16%). Prevalence of 
PTB was more among males than in females and people of age group 41-50 years showed higher 
infection. 
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INTRODUCTION 
 
Tuberculosis is a specific infectious disease caused by 
Mycobacterium tuberculosis. The disease primarily affects the 
lungs and causes pulmonary tuberculosis. It can also affect 
intestine, meninges, bones, joints, lymph gland, skin and other 
tissues of the body (Park 2002). Pumonary tuberculosis is a 
common worldwide infection with medical and social problem 
causing high mortality and morbidity, especially in developing 
countries (Jeong 2008). About 9 million cases of active TB are 
reported annually; however one- third of the world’s 
population are infected with Mycobacterium tuberculosis and 
remains asymptomatic but only 5-10% of these latent 
individuals develops active TB in their lifetime (Garra et al. 
2013). TB incidence is falling at a rate of 2% per year and 
global TB deaths decreased from 1.4 million in 2011 to 1.3 
million deaths in 2012 (WHO, 2013). When people with active 
pulmonary TB cough, sneeze, speak, sing or spit, they expel 
infectious aerosal droplets of 0.5 to 5.0 µm in diameter 
(Konstantinos, 2010). A single sneeze can release up to 40,000 
droplets (Cole and Cook, 1998). Each one of these droplets 
may transmit the disease, since the infectious dose of 
tuberculosis is very small (Nicas et al. 2005). Healthy people 
with prolonged, frequent or close contact with TB patients are 
particularly at high risk of being infected, with an estimated 
22% infection rate (Ahamed and Hasnain 2011). Transmission 
should occur from only people with active TB but those with 
latent infection are not thought to be contagious. DOTS is a 
short course of chemotherapy given to tuberculosis patients 
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under the direct supervision of the health workers that involves 
atleast six months antibiotic regimen. Patients should take TB 
drugs in front of health care workers making that sure patients 
have swallowed the drugs. This strategy can cure more than 
90% of new smear positive patients and reduces spread of 
infection by breaking the chain of the transmission (WHO 
1999).  

 
MATERIALS AND METHODS 
 
 Study area 
 
The study was carried out at DOTS Plus Clinic of Lumbini 
Zonal Hospital which lies in Butwal, Rupandehi from March-
September 2014. Butwal is a small city of about eight 
thousand hector square in area, situated on the low-altitude 
land (Terai) near the border side to India. It is situated at the 
latitude of 2741'60.000"N and longitude of 8327'0.000"E. 
 

Study design 
 
General screening of TB suspected patients visiting DOTS 
Plus Clinic to determine the prevalence of PTB was done to 
fulfill the objective.  
 

General screening of TB suspected patients 
 

TB suspected patients with the clinical history of two or more 
weeks continuous cough, haemoptysis, fever and marked 
weight loss visiting Lumbini Zonal Hospital were included in 
this study. Sputum samples of two consecutive days were 
collected from 200 TB suspected patients.  The samples were 
examined for Acid Fast Bacilli (AFB) after staining by Z-N 
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method in the laboratory of Lumbini Zonal Hospital. TB was 
diagnosed by the microscopic examination of acid-fast bacilli. 
 
Sample collection 

 
The patients were asked to submit sputum samples of two 
consecutive days i.e. spot and morning samples. During the 
collection of sputum samples, patients were instructed to 
inhale deeply 2-3 times and coughed up deeply from the chest 
and spit closer to mouth. It was made sure that the collected 
sample is of good quality i.e. thick, purulent and avoid of 
saliva. About 5ml of sputum sample was collected in 
disposable container. 
 
Laboratory Examination of Sputum Decontamination of 
sputum sample 
 
Sputum samples were transferred into a centrifuge tube and 
equal volume of NAOH was added.Samples were centrifuged 
after tightening of cap. Then tube was filled to within 2 cm of 
the top with phosphate buffer and was again centrifuged for 
about 15 minutes. Supernatant was poured off into a discard 
container containing 5% phenol. 
 

Smear preparation and fixation 
 
Disposable container was opened carefully and small portion 
of sputum was separated from the container with the help of 
bamboo stick and transferred to the slide where the sputum 
specimen number was written. Smear was dried at room 
temperature and was fixed by passing through the flame 2-3 
times. 
 

Staining of fixed smears by Ziehl-Neelsen (Z-N) method 
  
The fixed slides were placed on the staining bridges. The 
smear was flooded with Carbolfuchsin stain and heated from 
below with spirit cotton until the vapour just begins to rise. It 
was noted that, carbolfuchsin was not allowed to boil. Heated 
Carbolfuchsin was allowed to remain on the slide for about 10 
minutes. The smear was covered with 20% sulphuric acid 
solutions for about 5 minutes or until the smear was 
sufficiently decolorized. Smear was covered with 0.1% 
methylene blue solution for about 2 minute. Then smear was 
washed off by tap water and tipped to drain off the water. 
Backside of the slide was wiped out by cotton and placed at 
the draining rack. 
 

Observation of stained smear 
 

Immersion oil was put on the smear and examined by 
magnifying to thousand times. The interpretation of the AFB 
stain of microscopic examination was done according to WHO 
protocol. 
 

Data collection, analysis and Interpretation 
 
Data collection was done through structured interviews with 
the patients during visits to the DOTS Plus Clinic. After data 
collection, data were checked for the completeness. Statistical 
Package for Social Sciences (SPSS) version 21 for windows 
was used to analyze the data. Then, the association between 
categorical variable was assessed by chi-square (�2) test 
(Marahatta et al. 2010).  
 

RESULTS 
 

Prevalence of PTB among suspected patients visited at 
Lumbini Zonal Hospital 
 

During the study period, sputum sample of 200 TB suspected 
patients were collected for the identification of Mycobacterium 
tuberculosis among which 24 (12%) patients were found to be 
AFB positive. 
 

Age and Sex wise prevalence of PTB  
 

Age-specific prevalence was highest among suspected patients 
of age group 41-50 years accounting for 16% and least of age 
group 31-40 accounting for 7.89%. Statistically, age-specific 
prevalence was found to be insignificant (�2 = 2.833, P ˃ 
0.05). (Table no.1) Similarly, sex wise prevalence of PTB 
among suspected patients showed maximum (14.50%) in 
males as compared to females (7.25%) which showed 
insignificant association (�2 = 2.25, P ˃ 0.05) of PTB with sex 
group. (Table no.2) 
 

Table 1. Age wise prevalence of PTB 
 

Age         Total cases examined           Positive cases (%)        P - value 
11-20                  32                                    3 (9.37)                      0.94 
21-30                  39                                    6 (15.38)              
31-40                  38                                    3 (7.89)                  
41-50                  25                                    4 ( 16.0) 
51-60                  24                                    2 (8.33) 
61-70                  21                                    3 (14.28)      
70 +                    21                                    3 (14.28)   
Total                  200                                          24 

 

Table 2. Sex wise prevalence of PTB 
 

Sex              Total cases examined          Positive cases (%)             P - value 
Male                        131                               19 (14.50)                       0.13 
Female                      9                                   5 (7.25)  
Total                        200                                     24     

 

Educational and Occupational status of PTB patients 
 

Maximum TB infected patients (19.05%) had attained 
education upto lower secondary level. But statistically, 
educational level was found to be insignificant (�2 = 2.733, P 
˃ 0.05) (Table no.3). Maximum number of PTB infected 
patients were service holder (18.37%) and farmer (14.29%). 
But, none of the housewifes were reported for the PTB 
infection (�2 = 5.733, P ˃ 0.05). (Table no.4) 
 

Table 3.Education wise prevalence of PTB 
 

Education Total cases 
examined 

Positive 
cases (%) 

P – 
value 

Illiterate 71 9 (12.68 0.74 
Primary level 51 6 (11.76)  
Lower secondary level 21 4 (19.05)  
Secondary level 25 3 (12)  
Higher Secondary level 20 2 (10)  
Above Higher Secondary 
level 

12 0(0)  

Total 200 24  

 

Table 4.Occupation wise prevalence of PTB 
 

   Occupation   Total cases examined                 Positive cases (%)             P – value 

Farmer      56 8 (14.29) 0.22 
Service        49 9 (18.37)  
Bussiness    35 3 (8.57)  
Student 37 4 (10.81)  
Housewife      23 0 (0)  
Total         200 24  
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DISCUSSION 
 
Tuberculosis is a major global public health problem 
particularly in developing and undeveloped countries (Lifson 
et al. 1999). Nepal is a high-burden country for TB. About 
45% of the total population is infected with TB and an 
estimated 20,000 new infectious cases of TB are reported each 
year (NTC 2001). An estimated nine million new cases 
occurred in 2013 with associated deaths between 1.3 to 1.5 
million globally (WHO 2014). During the study period, a total 
of 400 sputum samples were collected from 200 TB suspected 
patients and examined in the Laboratory of Lumbini Zonal 
Hospital by using Z-N staining method. Twenty-four (12%) 
individuals were found to be positive for acid-fast bacilli 
(AFB). The higher prevalence of tuberculosis in the study area 
might be due to the lack of adequate knowledge and awareness 
on disease. Similar study carried out by Smith (1996) found 
that out of 1,630 samples, 78 (4.8%) were positive for AFB 
which was less than the present study. In a similar study 
conducted by Amgain et al. (2013), out of 200 TB suspected 
patients, 9% were found to be AFB positive. Sex wise 
prevalence of PTB showed that males (14.50%) were infected 
more than females (7.25%) in Butwal. Smith (1996) also 
reported that as in most countries of the world, in Nepal also 
there was higher incidence of TB in men than in woman. 
Similar study done by Tamrakar (2002) in Ramechhap district 
Nepal, Sharma (2008) in Gorkha district Nepal and Amgain et 
al. (2013) in Chitwan district Nepal also found higher 
prevalence of pulmonary tuberculosis among male as 
compared to female.  
 
It was possibly because Nepali men are more frequently 
exposed to infection than woman as they stay out of house for 
longer time for the employment Age-specific prevalence of 
pulmonary tuberculosis was highest among the age group 41-
50 years (16%). Sharma (2008) revealed higher prevalence of 
TB among the economically productive age group of 20-49 
years. A study conducted by Nayak et al. (2013) reported that 
the maximum number of TB patients (40.91%) were from age 
group 25-34 years followed by age group 35-49 years 
(36.36%). Maximum infection was found among age group 
15-49 years i.e. 80.65% in productive age group than above 49 
years (16.13%) in the survey conducted by Joshi (2004). In the 
study conducted by Amgain et al. (2013) majorities of the 
respondents (49.1%) were employed in the agricultural sector 
as farmer and 16 (28.1%) of the respondents were illiterate. 
Similarly, in the present study prevalence of PTB was highest 
among service holder (18.37%) and individual with lower 
secondary level educational attainment (19.05%). Occupation 
of the individual also plays a major role in the prevalence of 
TB. Lack of the financial resources and proper knowledge on 
disease might be associated with TB occurance. 
 

Conclusion  
 

Tuberculosis is a chronic or acute bacterial infection, caused 
by M. tuberculosis. Most of the people in the world has been 
infected with TB causing bacteria. Pulmonary tuberculosis is 
the most common form of TB. In order to assess TB burden 
and KAP assessment the present study was carried out. Higher 
prevalence of pulmonary tuberculosis (12%) has been reported 
among 200 PTB suspected patients visiting DOTS Plus Clinic 
of Lumbini Zonal Hospital. Further maximum number of AFB 
positive were observed in male (14.50%) as compared to 
female (7.25%).  

Individuals of age group 41-50 years were found to be highly 
affected (16%). Higher prevalence of PTB was observed 
among service holder (18.37%) and individual with lower 
secondary level educational attainment (19.05%). 
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