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ABSTRACT

Background: Typhoid fever is a serious infectious disease. In Iraq, the disease has a public health
burden because it’s endemicity and there is an overestimation of the cases because the diagnosis
almost depends on the Widal test.
Objectives: The study aimed to determine the occurrence of typhoid fever in four sentinel sites
in Iraq and to assess Widal test sensitivity and specificity.
Materials and methods: This cross-sectional observational study conducted in four districts
in Iraq which has a population ranging from 170 000 to 431 000. A consecutive sample of
(757) patients attended the outpatient or admitted to hospitals with any Widal positive case,
probable typhoid case and suspected typhoid case were included in the study. A questionnaire
including demographic, clinical, laboratory and exposure data was filled for each suspected case.
Confirmation of the diagnosis of typhoid fever was done by serological examination and culture
(blood, urine or feces) for each patient included in the study.
Results: The occurrence of typhoid fever (per 100 000 population) was 34, 9.4, 3.5, 0 in
Al-Haweeja, Al-Hay, Al-Majar, and North Najaf districts respectively and this occurrence was
lower in three study districts when compared with the same period of 2010 and 2011. The mean of
the age of cases was 25.8 years ± 16.03 and the male to female ratio of confirmed cases was 0.7:1.
Also, this study showed that the sensitivity of the Widal test was 16.7% and the specificity was
36.2% when compared with culture results.
Conclusion: The incidence rate of typhoid fever was low in the four selected sites except for the
Al-Haweeja district. The sensitivity and specificity of the Widal test were low.
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INTRODUCTION

T
yphoid fever is an acute, life-threatening febrile
illness caused by bacterium Salmonella Enterica
serotype Typhi [1]. The global burden as estimated
by WHO in 2004 was 21,000,000 cases and 216−600

thousand deaths/year [2]. The highest incidence of the dis-
ease in the world is in the Asia (274 cases/100 000 popula-
tion/year), and with a mortality rate of 1-4% [2]. Early di-
agnosis is an essential step in this disease and serves 2 aims,
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diagnoses of the causative agent, and to identify the carriers
who are responsible for the outbreak of the typhoid fever.

The principle of the Widal test is to detect the antibodies
(agglutinins) in the serum of the infected individual, against
both antigens, H (flagellar) and O (somatic) of the microor-
ganism S. typhi [3]. However, this test is out of date in the
diagnosis of the typhoid fever in developed countries owing to
the following reasons, low rate of occurrence of the disease,
drinking safe water, availability of modern techniques in the
identification of the organism, in addition to low validity of
the Widal test (low sensitivity and specificity) [4]. Anyhow,
the test is still in use in developing countries, including Iraq,
as a diagnostic tool in typhoid disease.

Raeeda Mahmoud [5] revealed in her study that there is a
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variation in the distribution of typhoid fever in different years
(2001-2004) and this variation might be due to lack of diagnos-
tic facilities in medical laboratories in different years. There
is a relatively common occurrence of typhoid and paratyphoid
diseases in certain natives, e.g. South Asia, Southeast Asia,
and sub-Saharan Africa, because of poor water supply and
sanitation. Moreover, these diseases are considered a major
reason for mortality and morbidity, especially among the pe-
diatric population [6–9].

We aimed to determine the occurrence of typhoid fever in
four sentinel sites in Iraq and compare it with the previous
years and to assess Widal test validity (sensitivity and speci-
ficity).

MATERIALS AND METHODS

The present study is a cross-sectional observational study
and conducted in four districts which has a population rang-
ing from 170 000 to 431 000 and these districts are Al-Majar
district in Misan, The North Najaf district in Al-Najaf, Al-
Hay district in Wasit, and, Al-Haweeja district in Kirkuk
province. These sites were non-randomly selected by the Min-
istry of Health to represent different Iraqi provinces. The
study period was from January 1 to June 30 /2012 and the
population size of the study districts was taken from direc-
torates of health in the provinces as denominators for calcu-
lation of rates (198 462, 431 852, 170 131, 312 988). Data from
Acute Enteric Diseases Control Section and Surveillance Sec-
tion in the Communicable Diseases Control Center / Baghdad
was used for comparison with previous years.

A consecutive sample of (757) patients attended the out-
patient or admitted in the following district General Hospi-
tals: Al-Haweeja General Hospital (156) patients, Al-Hakeem
General Hospital (100) patients, Al-Shaheed Fayrooz General
Hospital (485) patients, and Al-Mijar General Hospital (16)
patients, were included in this study according to the inclu-
sion criteria.

After an initial history and physical examination were com-
pleted by General Practitioner in the primary health care cen-
ter, every patient suspected to have typhoid fever was referred
to the General Hospital of the district. According to the reg-
ulation of Ministry of Health, serological test (Widal test)
was done for every suspected case and culture (blood, urine
or fecal) also done for every suspected case in the district
hospital regardless the result of Widal test, then, a case in-
vestigation form was filled by the district hospital staff for
every suspected case regardless the results of Widal test and
the culture and this case investigation form includes informa-
tion which was taken directly from the patient and includes
four categories: demographic, clinical, laboratory, and epi-
demiological data. Finally, the patient classified into one of
the following categories: laboratory-confirmed, clinically di-
agnosed or discarded. The inclusion criteria were any patient
who met the standard case definition of the suspected case
and the following standard case definitions were used in this
study [7].

1. Suspected typhoid case was any patient from the four sen-
tinel sites with insidious onset of sustained fever (more
or equal to 3 days) with one or more of the following:
marked headache, malaise, anorexia, relative bradycardia
and splenomegaly.

2. A probable typhoid case was any suspected case with a
positive Widal test (Widal positive case was any case with
O and/or H antibody titer ≥ 1/160).

3. Laboratory confirmed typhoid case: any suspected typhoid
case with positive culture (blood, feces, urine or bone mar-
row).

4. Clinically diagnosed typhoid case: any suspected typhoid
case that the physician decides that it is a typhoid case.

The recommended way for the Widal test is a tube agglu-
tination procedure, where serial 2-fold dilutions of the indi-
vidual serum from 1:20 to 1:1280 are examined [10].

The data were entered, stored and analyzed using Epi Info
software version 3.3.2 (US Centers for Diseases Control and
Prevention, Atlanta, GA) and presented in simple measures
of frequency and percentage of the occurrence.

RESULTS

Out of 757 suspected cases of typhoid fever, 130 (17%) were
confirmed cases. Study hospitals reported no eligible patients
refused to participate. Four hundred and eighty-five patients
were from Al-Hay district, 156 from Al-Haweeja district, 100
from North Najaf district and 16 from Al-Majar.

The age of the studied cases ranged from 6-90 years with
a mean of 25.8 years ±16.03, while, the median was 25, and
mode 30. Typhoid cases were mostly affected by the young
age groups 10-39 years (496, 71%) Table 1.

The symptoms were distributed among patients as follows:
fever in (627) patients, anorexia in (459) patients, the malaise
in (546) patients, constipation in (114) patients, diarrhea in
(119) patients, cough in (143) patients, and abdominal pain
in (3) patients. While the fever was seen in all patients with
typhoid fever Table 2.

A 323 (41.5%) from suspected cases were males, and 434
(57.5%) females with male to female ratio was 1/1.34 Table
3. While 54 (41.5%) from confirmed cases were males and 76
(58.5%) females Table 4.

Table 1. Frequency of suspected typhoid cases in regards
with the age groups.

Age groups (years) Number (%)

0-9 65 (9.3%)
10-19 153(22%)
20-29 217 (31%)
30-39 126 (18%)
40-49 82 (11.8%)
50-59 33 (4.7%)
60-69 12 (1.7%)
70-79 3 (0.4%)
≥ 80 3 (0.4%)
Total 694 (100%)

Table 2. Distribution of symptoms reported by patients with
typhoid fever (N=130).

Symptom Frequency Percentage

Fever 130 100%
Anorexia 27 20.7%
Malaise 27 20.7%
Constipation 15 11.5%
Diarrhea 7 5.4%
Cough 3 2.3%
Abdominal pain 1 0.8%
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Table 3. Distribution of final classification of suspected ty-
phoid cases by gender.

Classification Frequency Percentage

Blood Male 5 0.6%
culture-confirmed Female 1 0.1%
Clinically Male 88 11.6%
diagnosed Female 36 4.9%
Not Male 230 30.3%
confirmed Female 397 52.5%

Total
Male 323 42.5%

Female 434 57.5%

Table 4. Distribution of confirmed typhoid cases by gender.

Gender Frequency Percentage

Male 54 41.5%
Female 76 58.5%

In April, the suspected and confirmed cases of typhoid fever
were the highest number recorded. Figures 1 and 2. Most of
the typhoid cases 82.3%(107) were admitted to the hospital
and 17.7% (23) of the cases weren’t hospitalized. Most of the
107 cases detected from Al-Haweeja district Table 5.

These results reveal that the incidence of the disease de-
clined through the study period when compared with data of
2010 and 2011. This decline was in 3 districts (North Na-
jaf, Al-Majar, and Al-Hay districts) and there was a slight
increase in Al-Haweeja district Table 6

A comparison of the results of the Widal test with the
results of blood culture revealed the following findings of the
validity of the test Table 7.

Figure 1. Distribution of suspected typhoid cases by months,
January-June 2012.

Figure 2. Monthly distribution of typhoid cases.

Table 5. Distribution of 130 confirmed typhoid cases accord-
ing to the four sentinel regions.

Site No. of
confirmed

cases

Population
size

incidence of
the disease
during the

study period
(per 100000)

Al-Haweeja district 107 312988 34.2
North Najaf district 0 431852 0
Al-Majar district 7 198462 3.5
Al-Hay district 16 170131 9.4

Table 6. incidence (per 100000) of typhoid fever through the
study period compared with data of 2010 and 2011.

Districts 2010 2011 2012

Al-Haweeja 37.7 30.6 34
Al-Hay 11.9 30.3 9.4
Al-Majar 50.8 65.9 3.5
North Najaf 28.3 9.31 0

Table 7. Comparison of Widal test with blood culture re-
sults∗

Culture positive Culture negative Total

Widal positive 1 455 456
Widal negative 5 258 263
Total 6 713 719

∗ Sensitivity = 16.7%, Specificity = 36.2%, Positive Predictive
Value = 0.22%, Negative Predictive Value = 2%.

DISCUSSION

Despite the control and preventive measures implemented
routinely targeting typhoid fever, the annual number of the
cases recorded in the different Iraqi provinces is about 50 000
with a mean incidence of the last ten years of 151 per 100 000
population [11] that’s because the diagnosis of typhoid fever
in Iraq depends mainly on the Widal test.

The Mandatory Notification System in Greek [12] revealed
that the mean monthly notification rate of typhoid fever in-
creased during Summer. Comparing this result with that re-
ported in Iraq, before the Gulf war in 1988-1989 it is shown
that the rate of typhoid fever was much lower than that re-
ported in the present study [6]. It was shown the rate of
disease ranging from 11.3-11.6/100.000. That reflects that
the people in Iraq during those years were enjoying a fairly
good standard of living [6]. The same reports showed that
the incidence of disease increased during economic sanction
against the country it was found the rate of infection from
1991-1994 were 112.8, 119.9, 112.5, and 142.1/100.000 popu-
lation respectively [6].

The lower occurrence of typhoid fever in three selected sites
(North Najaf, Al-Majar and Al-Hay districts) during the 1st
six months of 2012 compared with the same period of 2010
and 2011 may be because the surveillance in these sites de-
pended during 2010 and 2011 only on Widal test and clinical
diagnosis by general practitioner in a primary health care cen-
ter while in 2012, this surveillance became culture and case-
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based surveillance using case investigation form and depended
on clinical information taken by the specialist physicians in
the hospitals.

The same incidence of fluctuation was illustrated in a study
implemented in Korea [13]. This study showed that the an-
nual incidence rate of typhoid fever from eleven provinces in
that country shows certain fluctuation some provinces show
an increased incidence rate by more than two folds when com-
pared with an overall incidence rate of the previous nine years.
Sunmi Yoo et al suggest the occurrence of an unnoticed out-
break.

Regarding the age and gender distribution, the results of
this study were consistent with other studies; the highest inci-
dence (44.6%) of typhoid fever in Greek [12] during the period
from 2001-2004 was among the young age group (25-44) and
the incidence was higher among women in different Korea
provinces during the period 1992-2000 (women: 40/100 000
persons, men: 0.34/100 000 persons) [13].

The low result of the Widal test sensitivity and specificity
of the current study was consistent with prior studies regard-
ing the validity of the test [14–16]. In the endemic area where
the population exposed to Salmonella organisms, elevated an-
tibody titers may be present in a significant proportion of
the normal population. This situation clarified by a study
done by the college of medicine in Diyala university[17] re-
vealed that the Widal test gave false-positive results for H
antigen in 50% and O antigen in 55% of normal healthy peo-
ple. Also, it showed that Widal test gave false-positive results
for H antigen in 46% and O antigen in 40% of non-typhoid
febrile patients and also it revealed that the prevalence of
false-positive Widal test may imply subclinical infection with
Salmonella typhi, also Salmonella typhi shares the same O

and H antigens with many other Salmonellae. Another ex-
planation of the false-positive Widal test is that the reading
of rapid slide agglutination test after two minutes can give a
false result or the specimen is not at room temperature [18].

In Iraq, many studies were done and various cut off titers
was stated. Al-Rawi [19] considered an initial titer of 1/320
is the most reliable one in the consideration if Typhoid fever.
Al-Abbasi [20] also considered an initial titer of 1/320 as a
diagnostic value. Hameed [21] also considered the titer of
1/320 for both O and H antigens as a diagnostic value. Salah
[22] mentioned that a titer of 1/160 is highly specific but less
sensitive in the community of Basra. Al-Khushali [23] also
considered an initial titer of 1/160 as a diagnostic value.

The limitation of our study was the Widal test validity
according to titers were not assessed because of some missed
data. Therefore, further investigation is needed to assess the
validity of the test according to titers.

CONCLUSION

The occurrence of typhoid fever in the four selected sites
except the Al-Haweeja district was low during the first six
months of 2012 in comparison with the same period of 2010
and 2011. High prevalence of false-positive Widal test was
found in our study. The sensitivity and specificity of the
Widal test were low. The present situation underlines the
importance of case-based surveillance and laboratory confir-
mation of typhoid fever.
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