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Utility of A Single Widal Test in The Diagnosis of Typhoid Fever
ABM SHAHIDUL ALAM1, FAHIM AHMED RUPAM2, FARHANA CHAITI3

Abstract:

Background & objectives: The clinical diagnosis of typhoid fever is difficult, as the

presenting symptoms are often diverse and similar to those observed with other

febrile illnesses. The definitive diagnosis of typhoid fever requires the isolation of

Salmonella typhi or paratyphi  from the patient concerned. Since patients often receive

antibiotics prior to a confirmatory diagnosis, there is uncertainty that bacteria can be

isolated from the blood cultures. Besides this, the facilities for blood culture are not

always available or feasible. All these limitations have made Widal test the most

utilized diagnostic test for typhoid fever. Many studies have produced data which had

cast serious doubts on the value of the Widal Test and thus reappraisal of the role of

a single Widal test is needed.

Methods & materials: This study was carried out to determine the changes in clinical

pattern of enteric fever. A total of 153 children, aged 0 to 14 years, diagnosed as

typhoid fever (either positive blood culture for Salmonella typhi or paratyphi) were induced

in the study. Of them, 86 children were with a definitive diagnosis of typhoid or paratyphoid

fever as indicated by the isolation of S. typhi or S. paratyphi from the blood and 17 had

negative blood culture but were clinically suspected of having typhoid fever. The control

group was comprised of 50 children with non-typhoidal fevers The Widal test was carried

out using rapid slide agglutination method and its accuracy was assessed by comparing

the findings with that obtained through blood culture.

Result: The mean age of the patients was 5.2 ± 2.8 years and the youngest and

oldest patients were 0.7 and 14 years respectively and male to female ratio was

roughly 1:1. Nearly one-quarter (24.6%) of the patients had been suffering from the

disease for >10 days and the mean duration of illness was 8.2 ± 3.3 days. Widal Test

result showed that an ‘O’ agglutinin titer of cut-off value e”1:40 gave a sensitivity of

87.2%, a specificity of 47.1%, a positive predictive value (PPV) of 89.2% and a

negative predictive value (NPV) of 42.1%. The sensitivity and NPV decreased with

the increase in titer levels and were 56.9% and 31.5% at cut-off value of e” 1:320,

while the specificity and PPV increased with the increase in titer levels from 47.1%

and 89.2% respectively at a titer of e”1:40 to 100% at a titer of e” 1:320. The ‘titer

behaved in the same way as did the ‘O’ agglutinin titer. Similarly when H’ agglutinin

was used the sensitivity and NPV decreased from 65% and 31.7% at a titer of e”1:40

to only 25% and 20% respectively at a titer of > 1:320, while specificity and PPV

increased from 76.4% and 81.1% at >1:40 to 94.1% and 95.6% respectively at e”

1:320. When either ‘O’ or ‘H’ antibody titer of e”1:160 was used, a good sensitivity

(71%), specificity (70.6%) and PPV (92.4%) resulted, though NPV decreased to

32.4%.

Conclusion: The Widal test can be of diagnostic value when blood cultures are not

available nor practically feasible.
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Introduction:

Typhoid fever occurs in all parts of the world where

there is substandard water supply and sanitation. It

has almost been eliminated from developed countries
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because of sewage and water treatment facilities but

remains a common disease and a major cause of

morbidity and mortality in the third world countries.

Exposure of the individual to contaminated food or

water closely correlate with the risk for enteric fever1,2.

Typhoid fever is a febrile illness of prolonged duration

marked by step-ladder fever, dffuse abdominal pain,

frontal headache, delirium, splenomegaly,

hepatomegaly and many other systemic

manifestations due to bacteremia and septicemia.

However, with indiscriminate use of antibiotics multi-

drug resistant strains of Salmonella typhi are emerging

with changing clinical pattern posing problem in

diagnosis3.

The definitive diagnosis of typhoid fever requires the

isolation of Salmonella typhi or paratyphi from the

blood, feces, urine or other body fluids. In developing

countries, facilities for isolation and culture are often

not available especially in smaller hospitals, and

diagnosis relies upon the clinical features of the

disease and the detection of agglutinating antibodies

to S. typhi and S. paratyphi by the Widal test. Many

studies4-8, however, have produced data which have

casted serious doubts on the value of the Widal Test.

Classically, a four fold rise of antibody in paired sera

is considered diagnostic of typhoid fever9. However,

paired sera are often difficult to obtain and specific

chemotherapy has to be instituted on the basis of a

single Widal test. In view of the doubts casted on the

value of the Widal test, the present study was intended

to reassess the utility of a single Widal test in the

diagnosis of typhoid fever.

Methods

This cross-sectional study was carried out at Central

Hospital Ltd., Dhaka over a period of 16 months from

September 2008 to December 2009 on 153 children

from 0 to 14 years of age after obtaining Ethical

Clearance from the Central Hospital Ethical

Committee. The study children were selected

consecutively in the study. Of them, 86 children were

with a definitive diagnosis of typhoid or paratyphoid

fever as indicated by the isolation of S. typhi or S.

paratyphi from the blood and 17 had negative blood

culture but were clinically suspected of having typhoid

fever, because of a two-fold rise of ‘O’ agglutinin titer

and/or symptoms and signs mimiced with a classic

pattern of typhoid fever. The control group was formed

of cases of non-typhoidal febrile illness having negative

blood culture for salmonella typhi or paratyphi.  Fifty

(50) children with non-typhoidal fever included patients

of meningitis (n = 8), pneumonic consolidation (n =

15), pulmonary tuberculosis (n = 3), pleural effusion

(n = 4), pharyngitis (n = 9), urinary tract infection (n =

11). The Widal test was carried out using rapid slide

agglutination method. Data were analysed using SPSS

(Statistical Package for Social Sciences) version 12.

To assess the accuracy of the Widal test in detecting

the presence or absence of typhoid fever sensitivity,

specificity, positive and negative predictive values and

diagnostic accuracy were calculated at each titer level.

Result

The mean age of 153 patients (86 with definitive typhoid

fever, 17 with suspected typhoid fever and  50 with

non-typhoidal febrile illness), was 5.2 ± 2.8 years and

the youngest and oldest patients were 0.7 and 14

years respectively. Over half (54%) of patients was

male with male to female ratio being roughly 1:1. About

17% of patients had a history of suffering between 1 –

5 days, 24.6% between 11 – 15 days and 58.5%

between 6 – 10 days. The mean duration of illness

was 8.2 ± 3.3 days and the minimum and maximum

durations were 1 and 15 days respectively (Fig. 1). It

is seen (from table I) that more than 97% of the

definitive typhoid fever and 82.3% of the suspected

typhoid fever cases had an ‘O’ agglutinin titer of 1:160

or > 1:160 as compared to only 2% cases of non-

typhoid febrile illness (p <0.001). Similarly, 20.9% of

culture-positive and 29.3% of suspected typhoid fever

cases had an ‘H’ agglutinin titer of equal to or more

than 1:160 as opposed to only 4% of the non-typhoid

febrile illness cases (p = 0.003) (Table II).

Fig.-1: Distribution of patients by duration of illness
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Table II illustrates the accuracy of different Widal Test

components in diagnosing typhoid fever. An ‘O’
agglutinin titer of cut-off value >1:40 gave a sensitivity
of 87.2%, a specificity of 47.1%, a positive predictive
value (PPV) of 89.2% and a negative predictive value
(NPV) of 42.1%. The sensitivity decreases with the
increase in titer levels and was 56.9% at cut-off value
of e” 1:320. Similarly NPV decreased from 42.1% at
a titer of > 1:40 to 31.5% at a titer of > 1:320.  The
specificity increased with the increase in titer levels
from 47.1% at a titer of >1:40 to 100% at a titer of >
1:320. PPV was also observed to increase with the

increase in titer levels from 89.2% at a titer of >1:40
to 100% at a titer of > 1:320. ‘O’ agglutinin titer gives
a diagnostic accuracy of 80.1% at >1:40 and 64% at
>1:320 (table III).  The ‘H’ agglutinin titer behaved in
the same way as did the ‘O’ agglutinin titer. The
sensitivity and NPV decreased from 65% and 31.7%
to only 25% and 20% respectively, while specificity
and PPV increased from 76.4% and 81.1% to 94.1%
and 95.6% respectively at titers of e”1:40 and e” 1:320
respectively (table IV). Using either ‘O’ or ‘H’ antibody
titer of 160 or more, we find a sensitivity of 61/86 =
71%, a specificity of 12/17 = 70.6% a PPV of 61/66 =

92.4% and an NPV of 12/37 = 32.4% (table V).

Table-I

Distribution of ‘O’ antibody titer among three groups of children:

‘O’ antibody Group p- value

titers Definitive Suspected on-typhoid
typhoid fever typhoid fever febrile illness

(n = 86) (n = 17) (n = 50)

< 1:40 0(0.0) 0(0.0) 28(56.0)

> 1:40 0(0.0) 1(5.8) 18(36.0)

> 1:80 (2-fold) 2(2.3) 2(11.9) 3(6.0) < 0.001

>1:160 (4-fold) 48(55.8) 9(52.9) 1(2.0)

> 1:320 (8-fold) 36(41.9) 5(29.4) 0(0.0)

Table-II

Distribution of ‘H’ antibody titer among three groups of children

‘H’ antibody titers Group p-value

Definitive Suspected Non-typhoid

typhoid fever typhoid fever febrile illness

(n = 86) (n = 17) (n = 50)

< 1:40 7(8.1) 6(35.5) 32(64.0)

> 1:40 30(34.9) 1(5.8) 13(26.0)

> 1:80 (2-fold) 31(36.1) 5(29.4) 3(6.0) 0.003

> 1:160 (4-fold) 13(15.1) 3(17.6) 2(4.0)

> 1:320 (8-fold) 5(5.8) 2(11.7) 0(0.0)

Table-III

Components of accuracy for ‘O’ antibody at different titer levels:

‘O’ antibody at  Components of accuracy

different titers Sensitivity Specificity PPV NPV Diagnostic
(%) (%) (%) (%) Accuracy(%)

> 1:40 87.2 47.1 89.2 42.1 80.1

> 1:80 (2-fold) 79.1 64.7 91.9 37.9 76.7

> 1:160 (4-fold) 67.4 88.2 96.6 34.9 70.8

> 1:320 (8-fold) 56.9 100.0 100.0 31.5 64.0

Utility of A Single Widal Test in The Diagnosis of Typhoid Fever BANGLADESH J CHILD HEALTH 2011; VOL 35 (2) : 55



29

Discussion

The present study was done to assess the role of a

single Widal test in the diagnosis of typhoid fever.

Our study demonstrated that an ‘O’ agglutinin titer of

1:160 had a sensitivity of 67.4%, a specificity of 88.2%,

a positive predictive value of 96.6%, a negative

predictive value of 34.9% and the overall accuracy of

more than 70%. This titer had a higher specificity and

PPV but lower sensitivity and nearly comparable NPV

as compared with a titer of 1:80. An ‘H’ agglutinin titer

of 1:160 had a sensitivity of 32.5%, a specificity of

88.2%, a positive predictive value of 93.3%, a negative

predictive value of 20.5% and an accuracy of 50%.

This titer had an almost similar PPV and NPV when

compared with a titer of 1:80, but it had a higher
specificity (88.2%) than that with titer of 1:80 (82.3%).
These findings thus suggest that, although an ‘O’ and
an ‘H’ agglutinin titer of 1:80 are indicative of typhoid

fever, a titer of 1:160 should be considered of greater

significance, because of its greater ability to rule out

those who do not have the disease (specificity) and

higher yield of true positive cases (PPV). Kulkarni

and Rego10 held an almost similar view for ‘H’

agglutinin. They reported that an ‘H’ agglutinin of 1:160

titer had a negligibly lower specificity when compared

with a titer of 1:80 (97% vs. 98%) but it had a higher

positive predictive value than the latter one (90% vs.

84%) which led them to hold the opinion that although

an ‘H’ agglutinin titer of 1:80 was suggestive, a titer of

1:160 was of greater significance.

Therefore, the Widal test can be helpful in the

laboratory diagnosis of typhoid fever if interpreted with

care. In order to use the Widal test effectively, each

country should find the appropriate titer with which to

diagnose typhoid fever. There have been numerous

reports on the single Widal test but no consensus as

to its diagnostic value in regions in which typhoid is

endemic11-18. In our study, using either ‘O’ or ‘H’

antibody titer of 1:160, a modest sensitivity (71%),

specificity (70.6%) and PPV (92.4%) resulted,

although the NPV (32.4%) was much lower. Based

on the above analysis, ‘O’ or ‘H’ titers when considered

together of greater than or equal to 1:160 could be

indicative of typhoid fever.

In endemic areas a substantial proportion of healthy

population exhibit seropositivity against ‘O’ and ‘H’
antigen for Salmonella typhi or paratyphi. In a
seroprevalence study for ‘O’ and H antibodies against

Salmonella typhi or paratyphi (by slide agglutination

test) conducted by Turkish Ministry of Health,

demonstrated that 25% of healthy adults were

seropositive for ‘O’ and H antibodies.19 In a study

from Malaysia, 61% of healthy adults were seropositive

against the H antigen and 6% were seropositive against

O antigen20. On the other hand, in a retrospective

study from Holland, the rate of seropositivity obtained

when using the Widal test was found to be 1%21. In a

recent study from Vietnam, the O-agglutinin titer of

>100 was found in 83% of the blood culture-positive

typhoid fever cases, and the H-agglutinin titer of e”100

in 67% cases. With a cutoff titer of e”200 for O

agglutinin or e” 100 for H agglutinin, the Widal test

would diagnose correctly 74% of the culture-positive

cases of typhoid fever. However, the test yielded 14%

Table-IV

Components of accuracy of ‘H’ antibody at cut-off

‘H’ antibody at Components of accuracy

different titers Sensitivity Specificity PPV NPV Diagnostic

(%) (%) (%) (%) Accuracy(%)

> 1:40 65.1 76.4 81.1 31.7 80.2

> 1:80 (2-fold) 41.8 82.3 92.3 21.8 58.1

> 1:160 (4-fold) 32.5 88.2 93.3 20.5 50.0

> 1:320 (8-fold) 25.6 94.1 95.6 20.0 44.1

Table-V

Components of accuracy of either ‘O’ ‘H’ antibody at

cut-off

Either ‘O’ or ‘H’              Blood culture Total

antibody titer Positive Negative

> 1:160 61 5 66

< 1:160 25 12 37

Total 86 17 103
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false-positive and 10% false-negative results22. One

of the reasons for these high rates of seropositivity

against serotype typhi is the widespread presence of

salmonella infections in the community. The other

factors for the seroepidemiologic data are the cross-

reactivity of serotype typhi antigens with other

salmonella infections and the longevity of these

antibodies in the serum19.

The diagnosis of typhoid fever on clinical grounds is

difficult, as the presenting symptoms are diverse and

similar to those observed with other febrile illnesses.

The definitive diagnosis of typhoid fever requires the

isolation of Salmonella typhi or paratyphi from the

patient. Bacteria can be isolated from blood in 73 to

97% of cases before antibiotic use23. However, since

patients often receive antibiotics prior to a medical

diagnosis, bacteria can be isolated from the blood

cultures in only 40 to 60% of the cases24-26. Besides

this, the unavailability of microbiologic facilities and

the long waiting time for culture results (7 to 10 days)

have been identified as reasons for the preference for

the Widal test.

From the present study, it has also been evident that

over 95% of the culture-positive cases exhibits an ‘O’

agglutinin titer of 1:160 or more on Widal Test. However,

a substantial proportion of clinically suspected culture-

negative cases (over 80%) also demonstrates a 4 or

> 4-fold rise of ‘O’ agglutinin titer. The reason of such

phenomenon is that many cases of typhoid fever before

being conclusively diagnosed are treated with

antibiotics (either adequately or inadequately) which

cause disappearance of bacteria from the peripheral

blood and hence a negative blood culture result. But if

a case of febrile illness is a case of typhoid fever and

passes at least 7 days, the chance of a four-fold rise

of ‘O’ agglutinin on Widal test is quite high. So any

case of febrile illness, on clinical ground, if suspected

of having typhoid fever and Widal test demonstrates a

four-fold rise of ‘O’ agglutinin, he/she should be treated

with an appropriate antibiotic for adequate duration,

particularly where blood-culture facility is not

accessible or available.

In conclusion, the Widal test is an easy, inexpensive,

and relatively noninvasive test that can be of diagnostic

value in situations where blood cultures are not

available or feasible. But the results must be

interpreted cautiously, as negative results do not

exclude typhoid fever and positive results do not

always go in favour. It is also to be considered whether

the test was performed during acute-phase or during

convalescent, as the test gives most-reliable results

with high specificity, sensitivity, PPV, and NPV if

conducted during convalescence. If ‘O’ or ‘H’ titer has

to be used in isolation (singly) for interpretation of

result, ‘O’ should be preferred to ‘H’ for its higher

sensitivity and NPV at titer of 1:160. However, ‘O’ or

‘H’ titers of 1:160 if considered together, it could be

indicative of typhoid fever but its low specificity may

include some other febrile cases as typhoid fever.
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