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Abstract 

Introduction: The interpretation of Widal test depends upon the baseline titre which is prevalent amongst healthy individuals 
in a particular geographical area. Aim and Objective: The aim of this study was to determine the baseline Widal titre of the 
apparently healthy population of a tertiary care centre of Uttarakhand. Material and Methods: Blood samples were collected 
from healthy blood donors (n=500) of the age group of 18-60 years, of both the sexes, who attended our blood bank from 
September 2013 to November 2013 and were analyzed for the presence of Salmonella antibodies by carrying out the Widal 
tube agglutination test. Results: Of the 500 serum samples which were tested, 255 (51%) serum samples were positive for 
agglutinins (≥ 1:20) and 245 were negative. The most frequently recorded titre of the reactive sera was 1:40 for the anti-O 
antibodies and 1:80 for the anti-H antibodies for Salmonella enterica serotype typhi and this was the baseline titre. While the 
baseline titre of the ‘H’ agglutinins of Salmonella enterica serotype paratyphi A was 1:20 and of paratyphi B was also1:20. 
Conclusions: Based on the results of our study, it has been recommended that the significant titre of 1:80 for the anti-O 
antibodies and of 1:160 for the anti-H antibodies may be considered as diagnostic for enteric fever in the region of 
Uttarakhand, India. 
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Introduction 

Widal test has been used very extensively in the sero-
diagnosis of typhoid fever and in developing 
countries, remains the only practical test available. 
Enteric fever is endemic in India and it continues to 
be one of the major health problems here. [1] The 
Widal agglutination test, developed by F Widal in 
1896 has been in use for more than a century as an 
aid in the diagnosis of typhoid fever. [2] It utilizes a 
suspension of killed Salmonella typhi as antigen, to 
detect typhoid fever in serum from suspected S 
typhi-infected patients who present with febrile 
illness. 
It is a tube dilution test which measures agglutinating 
antibodies against the lipopolysaccharide O and 
protein flagellar H antigens of S. typhi, S. paratyphi A 

and B. The interpretation of the Widal test depends 
upon the baseline titre which is prevalent amongst 
the healthy individuals in a particular geographical 
area. The Widal titres among the healthy populations 
of different areas differ substantially and this 
depends upon the endemicity of typhoid in each 
area, which has been changing over time. Updating 
the baseline Widal titre is a must for the proper 
interpretation of the Widal test. [3,4] 

Aims & Objectives 

To determine the baseline Widal titre (titre of the 
antibodies to the O and H antigens of S. typhi and to 
the H antigens of S. paratyphi A and B) amongst 
healthy blood donors of Uttarakhand.  It was also 
aimed to define the significant titre for the Widal 
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agglutination test for the diagnosis of enteric fever in 
an endemic area in a single serum test. 
 

Material and Methods 

This cross sectional study was conducted in the 
Department of Microbiology and Blood bank 
(Pathology), Himalayan Institute of Medical Sciences, 
Uttarakhand India. After obtaining the informed 
consent, blood samples were collected in plain 
vacutainer from healthy blood donors (n=500) of the 
age group of 18-60 years, of both the sexes, who 
attended our blood bank from September 2013 to 
November 2013. The health screening was done 
using a semi structured survey questionnaire (blood 
donor questionnaire as per Drugs and Cosmetics 
act). Those who were vaccinated for enteric fever in 
the preceding three years and those with a recent 
history of fever of unknown origin were excluded 
from the study.  
Commercially available antigens which contained the 
Salmonella enterica serovar typhi O and H antigens, 
the Salmonella enterica serovar paratyphi AH 
antigen and the paratyphi BH antigen were used 
(Span diagnostics Ltd). The tube agglutination test 
was carried out using 0.5 ml of two fold serially 
diluted donor’s sera (dilutions from 1:20 to 1:320) in 
0.9% normal saline and was tested by adding an 
equal amount of antigen. A negative control was 
included in each batch of the tests. The results were 
interpreted after overnight incubation of the 
samples at 37oC in water bath. The results were 
analyzed. The baseline titre for the O, H, AH and the 
BH agglutinins was the highest titre showing 
agglutination by any of the study samples. 

Results 

A total of 500 healthy blood donors were screened 
for the agglutinins against the Salmonella enterica 
subspecies enterica serotypes, Typhi, Paratyphi A 
and Paratyphi B by the Widal tube agglutination test. 
Out of 500, 468 (93.6%) were males and 32 (6.4%) 
were females. Maximum patients were in age group 
of 18-27 years (53.4%). 
255 (51%) samples were positive for the agglutinins 
(≥1in 20) whereas 245 (49%) samples did not show 
agglutinins (< 1in 20) [Table 1]. 
The distribution of the samples with an antibody titre 
of ≥ 1: 20 against different serotypes of Salmonella 
enterica subsp. enterica.  Antibodies to the anti-O 
antigen was seen in 147 samples (29.4%), antibodies 
to the anti-H antigen in 255 samples (51%), to the 

anti-AH antigen in 21 samples (4.2%) and to the anti-
BH antigen in 12 samples (2.4%) [Table 2]. 
The distribution of 147 samples with the anti-O titre 
of ≥1:20 to the Salmonella enterica serotype typhi 
showed that 34 samples (6.8%) had a titre of 1:20, 96 
samples (19.2%) had a titre of 1:40 and 14 samples 
(2.8%) had a titre of 1:80, while only 3 samples (0.6%) 
had the highest titre of 1:160. Similarly, among the 
255 samples which showed the anti-H titre of ≥1:20 
to the Salmonella enterica serotype typhi, 54 
samples (10.8%) had a titre of 1:20, 50 samples (10%) 
had a titre of 1:40, 131 samples (26.2%) had a titre of 
1:80 and 19 samples (3.8%) had a titre of 1:160 .The 
highest titre of 1:320 was found in 1 sample (0.2%) 
[Table 3]. 
21 samples (4.2%) showed an agglutination titre of ≥ 
1: 20 against the H antigen of the Salmonella enterica 
serotype paratyphi A, among which 14 samples 
(2.8%) had a titre of 1:20 and 7 samples (1.4%) had a 
titre of 1:40. Only 12 samples (2.4%) had an anti-H 
titre of ≥1:20 for the Salmonella enterica serotype 
paratyphi B. 

Discussion 

The specific purpose of this study was to develop a 
local recommendation for the interpretation of the 
Widal test results. Although the Widal test is widely 
used in our region for the diagnosis of typhoid fever, 
no previous attempts were made to know the 
baseline Widal titre amongst the local population, as 
per our knowledge. Among the 500 blood samples of 
healthy blood donors who were tested, 255 (51%) 
were positive for agglutinins for the Salmonella 
serotypes. The agglutinins to S. typhi were the most 
prevalent among the sera which were tested at 
various dilutions. The most frequently recorded titre 
for O agglutinin (19.2%) was found to be 1:40 and 
this was considered as the cut off titre. For the H 
agglutinins, we observed that a majority of the study 
population (26.2%) had a titre of 1:80 and this was 
taken as the cut off titre. This study concludes that 
the current baseline titre for the diagnosis of typhoid 
fever in this region is 1:40 for the anti-O agglutinins 
(TO) and that it is 1:80 for the anti-H agglutinins (TH). 
The baseline anti-H agglutinin titre of the 
paratyphoid A(AH) and B(BH) groups was found to be 
1:20, which suggested that the paratyphoid groups 
were less prevalent in this area as compared to S. 
typhi. 
It has been evident from the various studies which 
have been conducted across our country [Table 4] 
that the baseline titre is subject to variations, 
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depending on the geographical area and the sanitary 
conditions of the region. Our results were in 
concordance with the study which was reported by 
Garhwal region of Uttarakhand, India. [9] However 
another study from Dehradun city showed slightly 
variable results. Hence, the baseline titre of a 
particular area should be known. 

Conclusion 

More than 100 years after the introduction of the 
Widal test for diagnosis of typhoid fever, the 
controversy that surrounded the test has not been 
abated. As bacterial culture is time consuming and 
not readily accessible especially in developing 
countries like ours, Widal test can be used as an 
alternative laboratory procedure for the diagnosis of 
enteric fever, provided a baseline antibody titre of 
healthy individual in the population is known.  
It is concluded, that even today, the Widal test 
remains one of the best, easily accessible, cheap and 
simple method for the diagnosis of typhoid fever. 
Based on the above results of our study, it is 
recommended that the cut-off titre of 1:80 for the 
anti-O antibodies and of 1:160 for the anti-H 
antibodies may be considered as diagnostic for 
enteric fever in this region of Uttarakhand, India. 
Further scope of this study is to include a wider 
population with multi-centre involvement of various 
medical colleges of Uttarakhand to reach to a 
consensus regarding baseline Widal titres. 
Public Health Importance: Proper interpretation  of 
a single Widal test depends on the pre-existing levels 
of antibodies detectable in the normal individuals of 
different areas since it  varies considerably by time 
and place depending on the endemicity of the 
disease. 
Besides sensitivity and specificity, positive predictive 
value (PPV) is the most important measure of a 
clinical diagnostic method since it represents the 
proportion of patients with positive test results that 
are correctly diagnosed and PPV is not intrinsic to a 
test; it is affected by prevalence of the disease. 
Hence establishing base line titer of antibodies is of 
value in correctly diagnosing the disease early and 
thus help in reducing morbidity and mortality.  
Furthermore studying trends in the antibody titers 
over a period of time indicates the changing trends 
of the endemicity/prevalence of the disease in the 
community which indirectly reflects the changing 
conditions of public sanitation & personal hygiene 

along with impact of public health management 
systems in the community. 

Authors Contribution 

GM, PG & RK: Conception and design, Analysis and 

interpretation of data, Drafting the article or revising it 
critically for intellectual content, final approval of the 
version. MT, GN & SG: Drafting the article or revising it 
critically for intellectual content, final approval of the 
version. SG also helped in Analysis and interpretation of 
data. 

Acknowledgement 
We would like to acknowledge HIMS for giving financial support 
to our research project and also our technical staff for helping us 
putting tube Widal agglutination test. 

References 
1. Punia JN, Joshi RM, Gupta V, Arora RK. Determination of 

baseline Widal titres from Chandigarh. Indian J Med 
Microbiol. 2003 Apr-Jun;21(2):144. PubMed PMID: 
17643006. [PubMed] 

2. Widal FM. Serodiagnostic de la fiévre typhoide a-propos 
d’uve modification par MMC Nicolle et al. Halipie. Bull Soc 
Med Hop Paris 1896;13:561–6 

3. Parry CM, Hoa NT, Diep TS, Wain J, Chinh NT, Vinh H, Hien 
TT, White NJ, Farrar JJ. Value of a single-tube widal test in 
diagnosis of typhoid fever in Vietnam. J Clin Microbiol. 1999 
Sep;37(9):2882-6. PubMed PMID: 10449469; PubMed 
Central PMCID: PMC85403.. [PubMed] 

4. Clegg A, Passey M, Omena M, Karigifa K, Suve N. Re-
evaluation of the Widal agglutination test in response to the 
changing pattern of typhoid fever in the highlands of Papua 
New Guinea. Acta Trop. 1994 Sep;57(4):255-63. PubMed 
PMID: 7810382. [PubMed] 

5. Shukla S, Patel B, Chitnis DS. 100 years of Widal test &amp; 
its reappraisal in an endemic area. Indian J Med Res. 1997 
Feb;105:53-7. PubMed PMID: 9055495. [PubMed] 

6. Patil AM, Kulkarni ML, Kulkarni AM. Baseline Widal titres in 
healthy children. Indian J Pediatr. 2007 Dec;74(12):1081-3. 
PubMed PMID: 18174641. [PubMed] 

7. Sneha AJ. Study of the baseline Widal titres among healthy 
individuals in Puducherry. 2011 [cited 2012, March 26]. 
Available from: 
http://smvmch.ac.in/sites/default/files/Study of the 
baseline Widal titres among healthy.pdf. 

8. Peshattiwar P. Study of the baseline Widal titre amongst 
healthy individuals in Amlapuram, India. Journal of clinical 
and diagnostic research. 2012;6(3):416-7. 

9. Pal S, Prakash R, Juyal D, Sharma N, Rana A, Negi S. The 
baseline widal titre among the healthy individuals of the 
hilly areas in the garhwal region of uttarakhand, India. J Clin 
Diagn Res. 2013 Mar;7(3):437-40. doi: 
10.7860/JCDR/2013/4889.2793. Epub 2012 Oct 14. 
PubMed PMID: 23634391; PubMed Central PMCID: 
PMC3616551. [PubMed] 

10. Kataria VK, Bhai N, Mahawal BS, Roy RC.  Determination of 
baseline Widal titre among apparently healthy population 
in Dehradun city. Journal of pharmacy and biological 
sciences. 2013;7(2):53-55.

 
---------------------------x-------------------------- 

http://www.ncbi.nlm.nih.gov/pubmed/17643006
http://www.ncbi.nlm.nih.gov/pubmed/10449469
http://www.ncbi.nlm.nih.gov/pubmed/7810382
http://www.ncbi.nlm.nih.gov/pubmed/9055495
http://www.ncbi.nlm.nih.gov/pubmed/18174641
http://smvmch.ac.in/sites/default/files/Study%20of%20the%20baseline%20Widal%20titres%20among%20healthy.pdf
http://smvmch.ac.in/sites/default/files/Study%20of%20the%20baseline%20Widal%20titres%20among%20healthy.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23634391


INDIAN JOURNAL OF COMMUNITY HEALTH / VOL 26 / ISSUE NO 03 / JUL – SEP 2014        Evaluation of… | Garima Mittal et al 

267 

 
 

TABLES 
 

TABLE 1 RESULTS OF WIDAL TEST 

Widal status Frequency Percentage 

Total participants 500 100 

Positive for agglutinins (≥ 1:20) 255 51 

Negative  for agglutinins(< 1:20) 245 49 

 

TABLE 2 DISTRIBUTION OF SAMPLES WITH ANTIBODY TITRE ≥ 1:20 AGAINST D IFFERENT SEROTYPES OF 
SALMONELLA ENTERIC SUBSPECIES ENTERIC. (TOTAL NO. OF SAMPLES N=500) 

Serotype Antibody type Frequency Percentage 

S. typhi Anti O antigen 147 29.4 

S. typhi Anti H antigen 255 51 

S. paratyphi A Anti H antigen 21 4.2 

S. paratyphi B Anti H antigen 12 2.4 

 

TABLE 3 NUMBER AND PERCENTAGE OF SERA WITH END TITRES IN HEALTHY VOLUNTEERS. 

Antigen No. of positive 
samples (%) 

Dilution 
(1:20) 

No. (%) 

Dilution 
(1:40) 

No. (%) 

Dilution 
(1:80) 

No. (%) 

Dilution 
(1:160) 

No. (%) 

Dilution 
(1:320) 

No. (%) 

S. typhi O 147(29.4) 34(6.8) 96(19.2) 14(2.8) 3(0.6) 0 

S. typhi H 255(51) 54(10.8) 50(10) 131(26.2) 19(3.8) 1(0.2) 

S. paratyphi AH 21(4.2) 14(2.8) 7(1.4) 0 0 0 

S. paratyphi BH 12(2.4) 10(2.0) 2(0.4) 0 0 0 

 

TABLE 4 COMPARATIVE ANALYSIS OF BASELINE TITRE OF O AND H AGGLUTININS IN DIFFERENT REGIONS 
OF INDIA 

Author Place Year Baseline titre 

TO TH AH BH 

Shukla S et al [5] Central India 1997 1:80 1:80 0 0 

Punia JM et al [1] Chandigarh 2003 1:80 1:160 1:20 1:20 

Patil Anand M et al [6] Karnataka 2007 1:80 1:80 1:40 1:40 

A J Sneha [7] Pondicherry 2011 1:80 1:80 1:40 1:40 

Peshattiwar P [8] Andhra Pradesh 2011 1:80 1:80 1:40 1:20 

Pal S et al [9] Srinagar Garhwal 2011 1:40 1:80 1:20 1:20 

Kataria VK et al [10] Dehradun city 2012 1:80 1:80 1:40 1:40 

Present study Uttarakhand 2013 1:40 1:80 1:20 1:20 

 


