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Abstract
Enteric fever is a systemic infectious illness that poses public health challenge in developed and developing countries like Nigeria. This research work is aimed at 
determining the prevalence of typhoid fever infection among patients attending ABUTH Zaria-Kaduna State, Nigeria. Patients’ biodata was obtained through 
structured questionnaire and diagnosis was done using venous blood sample collected from the study subjects. 216 blood samples were collected into blood culture 
bottles and Ethylene Diamine Tetra-acetic Acid (ETDA) bottles from the respondents and was analysed using cultural and Widal test techniques. 72 (33.3%) had 
typhoid fever using Widal test and none (0.0%) was positive for typhoid fever using blood culture. Bacterial isolates of medical significance, Staphylococcus aureus was 
detected in 10(4.6%) patients. The prevalence of typhoid fever was highest among the Huasa-Fulani ethnic group (35%), those in the age group ˃ 60 years (66.7%), 
those in tertiary education (42%), the employed (64%), those in the weight group 41-50 (49%) and those who are married (44%). The much talk on the prevalence 
of enteric fever in Zaria and other parts of Nigeria is due to the cheap and quick Widal test which is not reliable unlike the blood culture techniques. Diagnostic 
investigations of enteric fever required blood culture as confirmatory test and not the use of Widal test alone in other to avoid the intake of antibiotic by patients that 
do not need it. 
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Introduction 
Enteric fever is an acute life threatening febrile illness caused 

by Salmonella Typhi and Paratyphi A, B, and C with high burden 
and deadly consequence [1]. Typhoid is an infectious disease 
characterized by clinical manifestations such as fever, abdominal 
pain, headache, enlargement of the spleen, malaise, transient rash, 
and with complications like intestinal perforation, hemorrhage, and 
perinephric abscess [2,3]. The disease causes devastating burden in 
many underdeveloped and developing countries, with recent estimates 
of global prevalence ranging between 11.9 to 26.9 million cases every 
year [4,5], and mortality estimates ranging between 129,000 and 
161,000 yearly [4].

Enteric fever infection is acquired by fecal-oral routes and 
humans are the only true reservoir of Salmonella Typhi as chronic 
and carriers always serve as the ultimate source of infection [6-8]. The 
incubation period of S. Typhi is between 3 to 60 days, but symptoms 
are typically presented within 1 to 2 weeks of infection [9]. Typhoid 
fever is associated with high rate of morbidity and mortality especially 
in developing countries like Southeast Asia and Africa [10,11]. 5,700 
cases of typhoid fever occur each year in the US, and 75% are acquired 
through international travel to these regions [12]. In the year 1900s, Mary 
Mallon was the first “healthy carrier” of typhoid fever in the United States 
[13], with an estimate of 47 infected people and three deaths.

Typhoid fever diagnosis requires laboratory confirmation because 
other common febrile diseases may present with similar signs and 
symptoms. Classical Widal agglutination test and blood culture may 

be used for the confirmation of enteric fever, but these methods have 
several limitations [14-17]. Among the limitations that could affect 
result of this technique are lack of reliable diagnostic test, volume of 
blood culture, time of collection, intake of antibiotics before laboratory 
test and insufficient culture media [10,18-20]. Bone marrow aspirate 
culture is the gold standard for the diagnosis of typhoid fever [21-23]. 
The use of duodenal aspirate culture has shown satisfactory result [24] 
but has not found widespread acceptance because of poor tolerance of 
duodenal aspiration especially in children [25]. 

Higher Widal agglutination could occur as a result of latent and 
post-infectious diseases like pneumonia, tuberculosis, amoebiasis, 
rickettsial, rheumatoid arthritis and chronic active hepatitis. Widal 
test has high sensitivity for diagnosis of typhoid fever without good 
specificity and should be replaced with more accurate diagnosis [26]. 
Therefore, this study was undertaken to evaluate the prevalence and the 
extent to which blood culture techniques is accurate against the quick 
diagnosing Widal test among febrile patients attending Ahmadu Bello 
University Teaching Hospital Zaria, Kaduna State-Nigeria.
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Materials and methods
Study area

The study was carried out in Ahmadu Bello University Teaching 
Hospital, Zaria of Kaduna State, North West Nigeria. The coordinates 
are along lat.10o.20’N and long.7o.45’E. Kaduna State is located at the 
centre of Northern Nigeria. The study was approved by the Health 
Research Ethics Committee of Ahmedu Bello University Teaching 
Hospital (ABUTH) Shika-Zaria, Kaduna State, and assigned number 
ABUTHZ/HREC/U10/2016 and the date of clearance was 20th June 
2016. The study was carried out from July to November 2016.

Study design

The study was a cross-sectional hospital-based study used to 
determine the prevalence of typhoid fever in Ahmadu Bello University 
Teaching Hospital, Zaria, Kaduna State.

Target population

All patients attending General Out Patients Department of ABUTH 
with febrile illness were recruited for the study.

Inclusion criteria

Patients of both sexes and all age groups with febrile illness 
attending Ahmadu Bello University Teaching Hospital, Shika, Zaria, 
were enrolled in the study.

Exclusion criteria

Patients with catheterization done within 3 days before the study 
were excluded

Data collection
Structured questionnaire were given to patients/guardians who 

gave their consent in order to get information concerning their socio-
demographic details and symptoms of the disease.

Sampling techniques

A purposive sampling technique was used.

Sample collection and handling

Blood sample was collected at General Out Patients Department 
(GOPD) of ABUTH Shika, Kaduna State, Nigeria. Each participant’s 
upper arm was fastened with a tourniquet; the site for blood collection 
was wiped with cotton wool soaked in methylated spirit to clean and 
sterilized the area. 5ml syringe with a 21g needle was used to withdraw 
4mls of blood from each patient. 

Dry cotton wool was placed at the point of venepuncture while the 
needle was gently removed and sharps were safely disposed in the sharp 
box. 2ml of the blood was aseptically introduced into a culture bottle 
containing Brain Heart Infusion broth, the remaining 2mls of the 
blood into an Ethylene Diamine Tetra-acetic Acid (EDTA) and then 
centrifuged to obtained serum for Widal test.

Diagnosis of typhoid fever
Blood culture

2ml of the blood samples that were directly inoculated into a 
culture bottle containing Brain Heart Infusion broth was incubated at 
37ºC for 7 days. This was sub-cultured on day 3 and 7 on MacConkey 

agar and Blood agar base [27,28]. Inoculated blood culture media was 
discarded as negative after 10 days if there is no growth.

Widal test 

Widal agglutination tests was done on all blood samples by 
rapid slide titration technique using commercially prepared antigen 
suspension (Omega diagnostic kit) for somatic (O) and flagella (H) 
antigens [29]. On a white rectangular tile, a drop of each reactant in 
the following order, paratyphi A, B, C and typhi D of O antigen and 
paratyphi A, B, C and typhi D of H antigen were placed in the first and 
second row. Using Pasteur’s pipette, a drop of serum from each blood 
sample was added to each reactant and mixed with a stirrer, and the 
stirrer was dried with cotton wool after each stir. The tile was gently 
rocked with hands for one minute and each spot was observed for 
agglutination. Significant titres were considered positive for any serum 
sample with antibody titre greater than or equal to 1 in 160 for somatic 
(O) and flagella (H) antibodies.

Statistical analysis 
Data were analyzed using statistical package for social science 

(SPSS), version 23. The data obtained was subjected to Chi-square 
test to determine the significant association between the patterns of 
distributions.

Results 
The prevalence rate of enteric fever using Widal test at significant 

antibody titre ≥ 1in 160 for Salmonella typhi and Salmonella paratyphi 
A, B, C was 33.3% and none (0.0%) using blood culture (Table 1). 
Among participants with respect to age, education and marital status 
(Table 2), those in the age group greater than 60 years had the highest 
prevalent rate of typhoid fever 4 (66.7%) while 51-60 years age group 
had the least incidence rate of 1(11.1%). More females 48 (34.0%) than the 
males 24 (32.0%) were positive for typhoid fever among the age groups.

On the educational status, the tertiary had the highest incidence of 
typhoid fever 30(42.0%), of which the female had 19(39.0%) and males 
11(50.0%) while the primary had the least 11(25.0%). In the marital 
status, the married had 48(44.0%) prevalence of typhoid fever while the 
single had 24(23.0%) (Table 2) 

However, in the weight group, the highest prevalence of typhoid 
fever 17 (49.0%) was recorded among 41-50 group while the age group 
11-20 had no typhoid fever. Also, the Hausa-fulani had the highest 
prevalence of typhoid fever 48 (35.0%) than other tribes. The gainfully 
employed had 48(64.0%) prevalence of typhoid fever while the 
unemployed had 24(17.0%) among the occupational groups (Table 3). 

On the clinical presentation among patients with febrile illness 
in the study area (Figure 1), 60% of the study subjects had headache, 
followed by 59.7% having fever while diarrhoea had the least rate of 2.3%.

Discussion 
Infection caused by S. Typhi remains an important public health 

problem, particularly in developing countries. Morbidity and mortality 
attributable to typhoid fever are once again increasing with the 
emergence and worldwide spread of S. Typhi strains that are resistant 
to most previously useful antibiotics.

In the study area and Nigeria at large, there have been reports of 
sporadic outbreaks of enteric fever which has not been always confirm 
resulting to scantiness in quality data on the incidence of typhoid 
in many parts of Nigeria reporting outbreaks [30]. The isolation of 
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Illness No. Examined No. Positive (Widal) % No. Positive (Blood Culture) %
Enteric Fever 216 72(33.3) 0.0(0.0)

Table 1. Overall prevalence of enteric fever infection using widal and blood culture techniques.

Age group (years) No. Examined No. Positive (%) Male Examined Male Positive (%) Female Examined Female Positive (%)
1-10 38 6(16) 11 3(27.3) 27 3(11.1)
11-20 52 14(30) 26 6(23) 26 8(30.8)
21-30 55 24(44) 15 5(33.3) 40 19(48)
31-40 38 16(42) 10 7(70) 28 9(32.1)
41-50 18 7(38.9) 6 1(16.7) 12 6(50)
51-60 9 1(11.1) 3 0(0.0) 6 1(16.7)
˃60 6 4(66.7) 4 2(50) 2 2(100)
Total 216 72(33) 75 24(32) 141 48(34)

Education X2= 6.05 df = 3 p ˃ 0.05
Non-formal 36 13(36) 10 1(10) 26 12(46)

Primary 44 11(25) 16 6(38) 28 5(17.9)
Secondary 65 18(28) 27 6(22.2) 38 12(32)

Tertiary 71 30(42) 22 11(50) 49 19(39)
Total 216 72(33) 75 24(32) 141 48(34)

Marital Status X2= 1.13 df =1 p ˃ 0.05
Married 110 48(44) 29 14(48.3) 81 34(42)
Single 106 24(23) 46 10(21.7) 60 14(23)
Total 216 72(33) 75 24(32) 141 48(34)

Table 2. Prevalence of typhoid fever among participants in relation to age, education and marital status.

S. Typhi from blood culture techniques of patients’ blood has been 
regarded as definitive diagnosis of typhoid fever [22] but many clinical 
laboratories in developing countries lack adequate infrastructure to 
perform blood culture and so depend on the cheaper serological tests 
for diagnosis of typhoid fever.

The prevalence of enteric fever 33.3% using Widal test was higher 
than the results of the findings of Alhassan et al. [31] who reported 26% 
of the 300 patients in Sokoto Nigeria, Shukla et al. [32] who reported 
28% of the 200 respondents in Barabanki District of U.P. India, but 
however in contrast with the work of Nwuzo et al. [33] who reported 
21.2% of the 250 participants in Abakaliki, Ebonyi State, Samatha 
et al. [34] who reported 22.6% of the 589 patients in Guntur, Mbuh 

et al. [35] who reported 10.1% of the 218 patients in Zaria, Kaduna 
State. The result of Widal agglutination test in this study recorded high 
prevalence of Salmonella typhi and could be attributed to haemolytic 
anemia and malaria parasites specific factors which increases the 
patients vulnerability to Non-typhoidal Salmonella serotypes (NTS) as 
reported by Mbuh et al. [35].

Higher proportions of Salmonella paratyphi and less Salmonella 
typhi were encountered. This suggests that greater proportion of the 
population were exposed to Salmonella paratyphi than Salmonella 
typhi. However, this result is in contrast with the findings of 
Mohammed et al. [36]; Olubuyide, [7] and Osime and Eghafona, [37], 
who reported that Nigeria is endemic for typhoid and that paratyphoid 
are less commonly encountered. 

Weights No.
Examined

No. Positive
(%) Male Examined Male Positive

(%) Female Examined Female Positive
(%)

11-20 10 0(0.0) 3 0(0.0) 7 0(0.0)
21-30 36 7(19.4) 14 4(28.6) 22 3(13.6)
31-40 25 9(36) 12 4(33.3) 13 5(38.4)
41-50 35 17(49) 9 3(33.3) 26 14(54)
51-60 42 17(40) 19 7(36.8) 23 10(42)
60-70 28 10(36) 10 4(40) 18 6(33.3)
70-80 22 8(36.4) 3 1(33.3) 19 7(36.8)
81-90 14 3(21.4) 4 1(25) 10 2(20)

91-100 4 1(25) 1 0(0.0) 3 1(33.3)
Ethnicity X2=1.79 df = 3 p ˃ 0.05

HausaFulani 136 48(35) 53 16(30) 83 32(39)
Yoruba 24 7(29.2) 6 2(33.3) 18 5(27.8)

Igbo 7 2(28.6) 1 0(0.0) 6 2(33.3)
Others 49 15(31) 15 6(40) 34 9(26.5)
Total 216 72(33) 75 24(32) 141 48(34)

Occupation X2 =4.5 df = 1 p ˃ 0.05
Employed 75 48(64) 31 12(38.7) 44 36(82)

Unemployed 141 24(17) 44 12(27.3) 97 12(12)
Total 216 72(33) 75 24(32) 141 48(34)

Table 3. Distribution of typhoid fever among participants with respect to weights, ethnicity and occupation.

X2= 8.81, df =8, p ˃ 0.05 for Weight group
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The high prevalence of typhoid fever could be as a result of cross 
reaction between typhoid fever and malaria during Widal test and this 
may lead to high level of agglutination which might in turn lead to 
unnecessary exposure of the patient to antibiotics [38].

Conclusion
Patients with typhoid fever cases should be carefully examined 

and samples collected for bacteriology and serology be appropriately 
diagnose to avoid false diagnosis of typhoid fever. Diagnostic 
investigations of enteric fever required blood culture as confirmatory 
test and not to use the Widal test alone in other to avoid the intake of 
antibiotic by patients that do not need it.
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