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INTRODUCTION 

Tuberculosis (TB) is caused by Mycobacterium 

tuberculosis since ancient times, is still a major public 

health problem in India. India has highest burden of both 

Tuberculosis and MDR TB based on estimates reported 

in Global TB Report 2016. The TB epidemic is larger 

than previously estimated, reflecting new surveillance 

and survey data from India particularly including private 

treated patients. However, the number of TB deaths and 

the TB incidence However the rate of tuberculosis 

continues to fall globally and in India.
1-2

 

Sputum microscopy is still a standard for the diagnosis of 

pulmonary tuberculosis. Earlier three sputum samples 

were used for the diagnosis of pulmonary tuberculosis 

which was reduced to two sputum smears (one spot and 

early morning sputum sample) as per WHO 

recommendation in 2007 and RNTCP in 2012.
3-6

 

In a systematic review by Mase et al the role of three 

sputum smear sample the role of second and third 

samples are minimal.
7-8

 

Under RNTCP two method of smear microscopy were 

practice, conventional Z-N stain method using binocular  
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Among the positive sample concordance for both spot and morning samples were 89% (163/183) and discordance 

where spot sample positive and morning sample negative was 4.91% (9/183) and where spot sample negative and 

morning sample positive was 6.01% (11/183). Overall discordance between spot and morning samples were only 

0.94% (20/2117).  

Conclusions: There is a good concordance of two sputum samples. Discordance of two sputum samples were <1% in 
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microscope at designated microscopic centres (DMC) and 

LED fluorescent microscope at district tuberculosis 

centres (DTC), intermediate reference laboratory (IRL) 

and selected high load facility like tertiary care hospital/ 

medical college.
9
 

With two day sputum microscopy it becomes 

inconvenience for patient and loss to follow up of sputum 

sample.
10

 Recently many studies from India and other 

countries have shown that same day sputum smear 

microscopy (two spots 1 hour apart) are as good as two 

day standard sputum smear (spot and morning 

samples).
11-17

 But few studies have also shown that same 

day sputum microscopy may lead to missed cases from 5-

17% of cases.
18-22

 

RNTCP have a good system of internal and external 

quality assurance system for sputum microscopy in India. 

An effective quality assurance (QA) system of the 

RNTCP, sputum smear microscopy network is of crucial 

importance for the future of the programme.
23

 Spot 

sputum sample alone are having a good correlation in 

comparison with spot along with morning sputum sample 

as reported by Patel.
24

 

METHODS 

A retrospective analysis among presumptive cases of 

pulmonary tuberculosis visiting a designated microscopic 

centre (DMC) of a teaching tertiary care hospital, 

NEIGRIHMS, Shillong referred for sputum microscopy 

during January to December 2016. Data were collected 

from the Laboratory Register available at DMC. Only 

patients who came for diagnosis and who have submitted 

both spot and morning sputum sample during the above 

period were included in the study. Trained and 

experienced laboratory technician under RNTCP were 

posted in the DMC conducted sputum smear microscopy 

by LED fluorescent Microscopy. To see the correlation 

between spot and morning sample, kappa statistics was 

analysed using SPSS version 22. Also chi square test was 

used to analyses the categorical variables with p<0.05 is 

considered as statistically significance. 

RESULTS 

A total of 2117 paired of sputum sample were collected 

during the year 2016. Majority of the study participants 

were males (58.5%) and most of them are in the age 

group of 16-45 years (57%) as shown in figure-1. A total 

of 183 patient (at least one sputum sample) were positive 

(8.64%) and 1934 were both samples were negative. 

Among the positive sample concordance for both spot 

and morning samples were 89% (163/183) and 

discordance where spot sample positive and morning 

sample negative was 4.92% (9/183) and where spot 

sample was negative and morning sample positive was 

6.01% (11/183). The grading of sputum microscopy 

between spot and morning samples and their correlation 

is given I Table 1. Overall discordance between spot & 

morning samples were only 0.94% (20/2117).  

Table 1: Grading of sputum smear positivity among 

spot and morning sample. 

Sl no Category of grading  Frequency (n=183) 

1 Spot = morning 101 (55.2%) 

2 Spot < morning  39 (21.3%) 

3 Spot > morning  23 (12.6%) 

4 Spot + morning - 9 (4.92%) 

5 Spot – morning + 11 (6.01%) 

6 Total  183 (100%) 

Table 2: Grading of sputum smear positivity among 

spot and morning sample by gender. 

S. 

no 

Category of 

grading  
Male (%) Female (%) 

1 Spot = morning 65 (58.6) 36 (50) 

2 Spot < morning  22 (19.82) 17 (23.61) 

3 Spot > morning  12 (10.81) 11 (15.3) 

4 Spot + Morning - 7 (6.31) 2 (2.77) 

5 Spot – Morning + 5 (4.5) 6 (8.33) 

6 Total  111 72 

There were small difference in discordance between spot 

and morning samples among gender but not statistically 

significance (p>0.05) as shown in Table 2. 

 

Figure 1: Bar diagram showing age and gender 

distribution of study participants. 

The measurement of agreement between spot and 

morning sample using kappa statistic have shown 

excellent result of 94% with observed agreement of 99% 

and expected agreement of 84.47%. 

DISCUSSION 

The revised National TB control programme (RNTCP), 

based on the Internationally recommended directly 

observed treatment short-course (DOTS) strategy, was 

launched in 1997 and expanded across the country in a 

phased manner with support from World Bank and other 

development partners. RNTCP has been recognized as 
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the largest and the fastest expanding TB control 

programme in the world.  

To achieve universal access to early accurate diagnosis of 

TB and enhancing case finding efficiency, identification 

of presumptive TB cases at the point of care and linking 

them to the best available diagnostic tests is of paramount 

importance.  

The cornerstone strategy in case detection of TB is 

quality assured diagnosis. Diagnosis of tuberculosis is 

done primarily using smear microscopy for 

microbiological diagnosis of TB. RNTCP recommends 

two sputum examinations, one and one early morning or 

spot and spot. If the first smear is positive and patient is 

not at risk for drug resistant (DR TB), he/she will be 

categorized as microbiologically confirmed TB.
25

 

A total of 183 (8.64%) out of 2117 patients sent for 

sputum examination were (at least one sputum sample) 

were diagnosed in our study. Among the positive sample 

concordance for both spot and morning samples were 

89% (163/183) and discordance where spot sample 

positive and morning sample negative was 4.92% (9/183) 

and where spot sample was negative and morning sample 

positive was 6.01% (11/183). The sensitivity of spot 

samples alone compare with spot and morning samples is 

94% (172/183) and morning samples in comparison with 

both is 95% (174/1830 which were of good and in 

comparable with one study conducted from similar 

setting in Gujarat 92.67% and 97.88% respectively.
24

 

Overall discordance between spot and morning samples 

were only 0.94% (20/2117). The measure of agreement of 

observation of sputum results on two occasions for spot 

and morning sample was excellent at 94%.
26

  

Most of the patients could be diagnosed through the 

examination of one sample and this is encouraging in 

developing countries where trained manpower is still 

lacking. By decreasing the workload it will enhance 

better chance of detecting positive samples. This is the 

first study to explore the sensitivity of singly spot 

samples in the North Eastern Region and only few studies 

have done this in other part of the world. 

CONCLUSION  

The revised national TB control programme (RNTCP), 

based on the internationally recommended directly 

observed treatment short-course (DOTS) strategy, was 

launched in 1997 and expanded across the country in a 

phased manner with support from World Bank and other 

development partners. RNTCP has been recognized as 

the largest and the fastest expanding TB control 

programme in the world.  

To achieve universal access to early accurate diagnosis of 

TB and enhancing case finding efficiency, identification  

of presumptive TB cases at the point of care and linking 

them to the best available diagnostic tests is of paramount 

importance.  

The cornerstone strategy in case detection of TB is 

quality assured diagnosis. Diagnosis of tuberculosis is 

done primarily using smear microscopy for 

microbiological diagnosis of TB. RNTCP recommends 

two sputum examinations, one and one early morning or 

spot and spot. If the first smear is positive and patient is 

not at risk for Drug Resistant (DR TB), he/she will be 

categorized as microbiologically confirmed TB.
25

 

A total of 183 (8.64%) out of 2117 patients sent for 

sputum examination were (at least one sputum sample) 

were diagnosed in our study. Among the positive sample 

concordance for both spot and morning samples were 

89% (163/183) and discordance where spot sample 

positive and morning sample negative was 4.92% (9/183) 

and where spot sample was negative and morning sample 

positive was 6.01% (11/183). The sensitivity of spot 

samples alone compare with spot and morning samples is 

94% (172/183) and morning samples in comparison with 

both is 95% (174/1830 which were of good and in 

comparable with one study conducted from similar 

setting in Gujarat 92.67% and 97.88% respectively.
24

 

Overall discordance between spot and morning samples 

were only 0.94% (20/2117). The measure of agreement of 

observation of sputum results on two occasions for spot 

and morning sample was excellent at 94%.
26

  

Most of the patients could be diagnosed through the 

examination of one sample and this is encouraging in 

developing countries where trained manpower is still 

lacking. By decreasing the workload it will enhance 

better chance of detecting positive samples. This is the 

first study to explore the sensitivity of singly spot 

samples in the North Eastern Region and only few studies 

have done this in other part of the world. 
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