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ABSTRACT: AIM AND OBJECTIVE: The interpretation of the Widal test depends upon the 

baseline titre among healthy individuals in a particular geographical area. This study was 

undertaken to determine the baseline Widal titre in apparently healthy individuals in, Hadoti 

region, Rajasthan. MATERIALS AND METHODS: Blood samples were collected from healthy 

blood donors (n= 200) who attended blood bank of this institution from May 2012 to August 

2012. The Widal tube agglutination test was carried out. 0.5 ml of two fold serially diluted 

patients’ sera (dilutions from 1:20 to 1:160) in 0.9% normal saline was tested by adding an 

equal amount of antigen. RESULTS: Of the 200 serum samples which were tested, 108 serum 

samples were positive for agglutinins against Salmonella serotypes (≥ 1:20) and 92 serum 

samples were negative for agglutinins. Among 54 samples with an anti-O titer (≥ 1:20) , 39 

samples had titres of 1:40. Among the 63 samples demonstrating anti-H titres of ≥ 1:20 to 

salmonella serotype, 48 had a titer of 1:40. For salmonella Paratyphi A and B, anti-H titres of 

1:20 were found in 3% and 1.5%, respectively, of all samples tested. CONCLUSION: We 

recommended that the significant titre of the ‘H’ agglutinin and the ‘O’ agglutinin of Salmonella 

Typhi is ≥ 1: 80. While the significant titre of the ‘H’ agglutinins of Salmonella Paratyphi A and 

Salmonella Paratyphi B is ≥ 1: 40. 
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INTRODUCTION: Enteric fever is an acute, life-threatening febrile illness caused by the 

bacterium Salmonella serotype Typhi. Paratyphoid fever is a similar illness caused by 

Salmonella serotype Paratyphi A, B, or C.(1,2) Enteric fever (typhoid and paratyphoid) is a 

major public health problem in most developing countries.(3) Definitive diagnosis of enteric 

fever depends on isolation of Salmonella from blood, stool, urine, bone marrow, bile or other 

body fluids.(4) However, in developing countries, culture facilities are not available everywhere. 

For these reasons, laboratory diagnosis of enteric fever relies heavily on serological tests such 

as the Widal test. Widal agglutination test is a widely used serological test for diagnosis of 

enteric fever in developing countries. Widal test utilizes a suspension of killed Salmonella 

serotypes as antigen to detect antibodies in serum of patients with suspected enteric fever.(5) 

The test is based on demonstration of the presence of agglutinin (antibody) in the serum of an 

infected patient, against the H (flagellar) and O (somatic) antigens of Salmonella serotype Typhi, 

Paratyphi A and Paratyphi B during the acute and convalescent period of infection.(6) Usually 

up to 70% of adults show an early rise of antibody titre in the first week of infection.(3) 

Antibody titre may be high in healthy individuals in the presence of cross reacting antigens, 
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such as malaria, brucellosis, dengue fever, healthy carrier state, chronic liver disease, 

endocarditis or other Enterobacteriaceae infections, vaccination with typhoid vaccine.(7) So 

Serological diagnosis relies classically on the demonstration of a rising titre of antibodies in 

paired samples 10 to 14 days apart. In typhoid fever, however, such a rise is not always 

demonstrable, even in blood culture-confirmed cases.(8) This situation may occur because the 

acute-phase sample was obtained late in the natural history of the disease, because of high 

levels of background antibodies in a region of endemicity, or because in some individuals the 

antibody response is blunted by the early administration of an antibiotic.(3) Furthermore, 

patient management cannot wait for results obtained with a convalescent-phase sample. For 

practical purposes, a treatment decision must be made on the basis of the results obtained with 

a single acute-phase sample.(9) Thus the interpretation of the Widal test depends upon the 

baseline titre among healthy individuals in a particular geographical area.(10) In a given 

population, interpretation of a single Widal test result needs to be based on average baseline 

titre among the healthy individuals. Antibody titres beyond a cut off value should be regarded as 

significantly elevated titres which may be used for diagnosis in an appropriate clinical setting.  

 

MATERIAL AND METHOD: After taking ethical clearance from institute committee this study 

was conducted in the Department of Microbiology at Central Laboratory of MBS Hospital 

attached to Government Medical College, Kota (Rajasthan). After informed consent blood 

samples were collected from healthy blood donors (n= 200) who attended blood bank of this 

institution from May 2012 to August 2012.  

 

Selection of samples: The blood donors were screened using survey questionnaire. Blood 

samples were collected from apparently healthy donors, who had neither been vaccinated with 

TAB vaccine within last year nor had suffered from any type of fever in last 6 months. 

Individuals with any active or recent infections including hepatitis B, hepatitis C, enteric fever, 

malaria or HIV/AIDS were also excluded from the study. 

 

Collection and preservation of blood samples: 5 ml of venous blood was collected in a plain 

vial with help of syringe. It was allowed to clot at room temperature for about 30-60 minutes. 

Then the samples were centrifuged at a high speed for 5 minutes in order to separate the serum 

from the blood. Serum was transferred in clean, dry, sterile vials. 

 

Reagents: Stained salmonella antigens test kit for tube test (SPAN Diagnostic private limited, 

INDIA), containing smooth suspension of Salmonella serotype Typhi “H”, Salmonella serotype 

Typhi “O”, Salmonella serotype Paratyphi “AH” and Salmonella serotype Paratyphi “BH” 

antigens were used. 

 

PROCEDURE: Widal titre was estimated by confirmatory quantitative tube agglutination test 

using standard agglutination test procedure.(5) Briefly, 0.5 ml of the 2 fold serially diluted sera 

(dilutions from 1:20 to 1:160) in 0.9% normal saline were tested by adding an equal amount of 

antigen and the tubes were than incubated overnight at 37°C in a water bath. A negative control 

was included in each batch of the tests. The tubes were mixed well and incubated in serological 

water bath maintained at 37 º C for 16 - 20 hours and observed for agglutination. O Antigen 

showed granular agglutination and H Antigen showed fluffy agglutination. The last tube 
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showing visible agglutination with naked eye was taken as endpoint of the test. The titre was 

reported out as the reciprocal of the end point. 

 

RESULTS: Out of 200 serum samples, 108 (54%) serum samples were positive for one or more 

type of agglutinins (≥ 1:20) and 92 (46%) serum samples were negative for agglutinins (< 1:20) 

[Table 1]. The distribution of the samples with an antibody titre of ≥ 1: 20 against different 

serotypes of Salmonella showed an antibody to the anti O antigen in 54 (27%) samples, anti H 

antigen in 63 (31.5%) samples, anti AH antigen in 07 (3.5%) samples and anti BH antigen in 03 

(1.5%) samples [Table 2]. Among the 54 samples showing reactivity to O antigen, 39 samples 

(19.5 %) showed a titre of 1:40 [Table 3]. Among the 63 positive samples with anti H titre 

against Salmonella serotype Typhi, a titre of 1:40 was seen in 48 samples (24%) [Table 4]. The 

agglutinating titre of 1:40 for the AH titre against Salmonella serotype Paratyphi A was seen 

only in one sample (0.5%), while none of the sample against Salmonella serotype Paratyphi B 

showed reactivity to a titre of 1: 40 [Table 5]. 

 

DISCUSSION: Although the Widal test is widely used in Hadoti region of Rajasthan for the 

diagnosis of enteric fever, yet no previous attempts were made to find out the baseline Widal 

titre amongst the local population as per our knowledge. So the purpose of this study was to 

determine the average baseline antibody titre for the interpretation of the Widal test results. 

Definitive laboratory diagnosis of enteric fever depends upon isolation of causal organism by 

culture, but culture facilities are not available everywhere. Also, the lack of proper specimen 

management decreases the positivity of culture. So the Widal agglutination test is used as an 

alternative laboratory procedure for diagnosis of enteric fever. The results of this study showed 

that the sera of a significant proportion of healthy individuals in this area contained antibodies 

which were capable of reacting to the variable titres in the Widal test. Among the 200 blood 

samples of healthy blood donors who were tested, 108 (54%) were positive for agglutinins for 

the Salmonella serotypes. In acute typhoid fever, a rise in the anti O antibody titre followed by a 

gradual elevation of anti H antibody titre occurs. The anti H antibody response persists longer 

than the anti O antibody. We found that 27% of samples were reactive for anti O titre and 31.5% 

for anti H titre of Salmonella serotype Typhi. The highest level of the Widal titre was found to be 

1:160 for the O and H antigen of Salmonella serotype Typhi. However, highest percentage of 

samples (19.5% for the O antigen and 24% for the H antigen of Salmonella serotype Typhi) 

showed a titre of 1:40. Thus the baseline titre for the O and H antibodies of S. typhi was assumed 

to be 1:40. Similarly the baseline titre for the H antigen of Salmonella serotype Paratyphi A and 

Salmonella Paratyphi B was found to be 1:20. Our findings were in accordance to the reports of 

previous study done by Punia JN in Chandigarh [Table 6].(10) A single Widal test in an endemic 

area is of no diagnostic value unless carefully interpreted based on the local baseline titre, as the 

level of titres detectable in normal population of different areas vary considerably.(9) So, each 

region should have a baseline titre of their healthy population, which should be updated with 

time.(11) 

 

CONCLUSION: Widal test results in acute phase serum sample should be interpreted based on 

prevalent baseline titre in that particular geographic area. In this study 19.5% samples for the O 

antigen and 24% samples for the H antigen of Salmonella serotype Typhi showed a titre of 1:40. 

Thus the baseline titre for the O and H antibodies of Salmonella serotype Typhi was assumed to 

be 1:40. Similarly the baseline titre for the H antigen of Salmonella serotype Paratyphi A and 
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Salmonella Paratyphi B was found to be 1:20. Based on the results of this study we 

recommended that the significant titre of the O agglutinin and the H agglutinin of Salmonella 

Typhi is ≥ 1: 80. While the significant titre of the H agglutinin of Salmonella Paratyphi A and 

Salmonella Paratyphi B is ≥ 1: 40 in Hadoti region of Rajasthan. 

 

Table 1- Results of Widal test 

Widal status Frequency Percentage 

Total sample 200 100 

Positive for agglutinin (≥ 

1:20) 

108 54 

Negative for agglutinin (< 

1:20) 

92 46 

 

Table 2- Distribution of the positive samples (n=108) with antibody titre ≥ 1: 20 against 

different serotypes of Salmonella. 

Serotype Antibody type Frequency 

S. Typhi Anti-O antigen 54 (27 %) 

S. Typhi Anti-H antigen 63 (31.5 %) 

S. Paratyphi A Anti-AH antigen 07 (3.5 %) 

S. Paratyphi B Anti-BH antigen 03 (1.5 %) 

 

Table 3- Distribution of 54 samples with anti O titre ≥1:20 against Salmonella serotype Typhi. 

Agglutinating titre Frequency Percentage 

TO – 1:20 12 6 

TO – 1:40 39 19.5 

TO – 1:80 2 1 

TO – 1:160 1 0.5 

 

Table 4- Distribution of 63 samples with anti H titre ≥1:20 against Salmonella serotype Typhi 

Agglutinating titre Frequenc

y 

Percentage 

TH -1:20 07 3.5 

TH -1:40 48 24 

TH -1:80 05 2.5 

TH -1:160 03 1.5 

 

Table 5-Distribution of 07 samples with anti AH titre ≥ 1: 20 and 03 samples with anti BH titre 

≥ 1: 20 against Salmonella serotype Paratyphi A and B. 

Agglutinating 

titre 

Frequency Percentage 

AH -1:20 06 3 

AH -1:40 01 0.5 

BH -1:20 03 1.5 

BH -1:40 0 0 
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Table 6- Comparative analysis of Baseline titre of O and H agglutinins in different regions of 

India 

Shukla S et al.(12)  Central India 1997 1:80 1:80 0 0 

Punia JM et al.(10) Chandigarh 2003 1:80 1:160 1:20 1:20 

Patil Anand M et al.(13)  Karnataka (In 

children) 

2007 1:80 1:80 1:40 1:40 

Present study  Hadoti region (Raj.) 2012 1:40 1:40 1:20 1:20 
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