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Abstract: 
Background: Enteric fever otherwise called Typhoid fever is a systemic disease caused by Salmonella typhi and 
Salmonella paratyphi, having reservoir in contaminated water and food. It affects considerable number of populations 
of the world but regions of South Asia are most commonly affected. 
Aims and Objective: The objective of this study to find the prevalence of Typhoid fever with respect to age, gender, 
marital status, occupation, seasonal variation, treatment of drinking domestic water source, and clinical features. 
Methodology: This is a cross- sectional observational study conducted at Bangladesh Medical College Hospital 
(BMCH), Dhanmondi, Dhaka from January to December 2019. Those presenting both outpatient departments or 
admitted to the inpatient units with complains of fever and abdominal pain underwent blood culture for the diagnosis 
of Typhoid fever. Patients with informed consent and positive blood culture report (including both Salmonella typhi and 
Salmonella paratyphi) were included in the study.
Results: Total 1375 tests were performed, out of which 407 came out to be positive blood culture report (including both 
Salmonella typhi and Salmonella paratyphi). Out of these tests 31.65% were males and 27.35% were females. Highest 
occurrence of typhoid fever was observed among males of age group 18 – 45 years and least with patients between age 
group above 75 years. As for the influence of occupation, male civil servants recorded the highest occurrence in the 
hospitals while artisans recorded the least. The influence of marital status revealed the highest occurrence in the single 
males with the married females had the least. In relation to months the prevalence was the highest in the month of July 
- September (11.42%). Water quality, vaccination and season have great impact on the burden of typhoid fever in 
population. Fever, diarrhea and abdominal pain are the major symptoms associated with typhoid fever.
Conclusion: Socio-demographic factors such as age, gender, marital status, and seasonal variation, treatment of 
drinking water supply, occupation and presenting complaints influenced the distribution pattern of typhoid fever 
among the population in BMCH, Dhanmondi, Dhaka. 
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INTRODUCTION:

Typhoid fever is caused by the bacteria Salmonella typhi (S. 
typhi) and Salmonella paratyphi.(1-4) This bacterium invades 
many organs and gives rise to symptoms on entering the blood 
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stream. It reaches the intestinal tract and is excreted in the 
feces of infected person and thus, stool cultures are used for its 
diagnoses. It takes one to two weeks for symptoms to develop 
and remains threatening for four to six weeks with headache, 
fever, splenomegaly, abdominal pain, relative bradycardia, 
and leucopenia. Patient can also experience generalized body 
aches, constipation, diarrhea, poor appetite and if left 
untreated, can cause intestinal perforation or bleeding. The 
reasons for these differences in disease severity are not known 
but may be related to differences in health care facilities, host 
immune responses; genetic factors in the strains of Salmonella 
species.

Blood culture is still used as a gold standard test for typhoid 
fever.5 Previously, Widal test was the sole determinant but due 
to its non – specificity, time consumption, and inaccuracy it is 
not used anymore.6 The sensitivity of blood culture is highest 
in the first week of the illness and reduces with advancing 
illnesses. The organisms may be recovered from bloodstream 
at any stage of the illness, but are most commonly found 
during the first 7 to 10 days and during relapses. Blood culture 
is the method of choice and has the great advantage over 
culture from the faeces, urine or bile. It is showing not only 
that patient is infected with the bacillus but that the infection 
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is active. Though it is gold standard, the yield of blood culture 
is quite variable. In the untreated patient, blood culture is 
usually positive in about 80.0% during first week and 
declining 20 to 30.0% later in the course of the disease.5 
Sensitivity of cultures can be affected by antibiotic treatment 
of the patient, inadequate sampling, type of culture medium, 
lengths of incubation, and variations of bacteremia in the 
patients. In addition, Salmonella cultures take 4 to 7 days for 
isolation and identification of the organisms. Adequate 
volumes of medium should be used in blood culture system to 
avoid negative results. A study finding suggested that 50 ml of 
medium was adequate for 8 ml of blood, presumably because 
of very low degrees of bacteremia in some patients.

If whole blood is to be cultured, it is essential to prevent 
bactericidal effects of serum either by adequate dilution of the 
sample in an adequate medium volume or by inhibition of 
serum bactericidal factors. Sodium polyanethol sulfonate 
(SPS) and bile salt inhibit this bactericidal effect .7 The SPS in 
concentration of 0.025% to 0.03% is the best anticoagulant for 
blood. It is also anticomplementary and antiphagocytic, and 
interferes with the activity of some anti-microbial agents, 
notably amino glycosides. Taking samples of blood on several 
occasions may improve the results of culture. Three types of 
blood cultures have been in use such as traditional or 
conventional blood culture, lysis centrifugation and 
automated blood culture. (5-7)

The existing estimate of the global burden of typhoid fever is 
16 million illnesses and 600,000 deaths annually.7 Typhoid 
fever poses a considerable burden to the 5.5 billion people 
living in low and middle income countries.8 In 2000, it was 
estimated that over 2.6 million episodes of typhoid fever 
occurred worldwide resulting in 216,000 deaths and among 
them Asians were the major sufferers, with 90% of morbidity 
and mortality. (1, 2, 9)

Typhoid fever is endemic in the subcontinent, Southeast Asia, 
Middle East and South and Central America, with 
hyperendemicity reported in Pakistan.10 The accurate 
incidence and prevalence of typhoid fever is not available but 
it ranks second in the prevalence of South Asia. The main 
threat in Bangladesh especially Dhaka is poor hygienic 
values, unclean water supply, and underlying socioeconomic 
conditions.1-4 Contaminated water and food are the main 
reservoirs for S. typhi and patients get infected by typhoid 
fever via ingestion. 11, 12

The aim of the current research is to find the relation between 
typhoid fever and other factors such as time (month of year), 
age, gender, occupation, marital status and other 
socioeconomic variations.

Materials and Methods

This is a cross – sectional observational study conducted at 
Bangladesh Medical College Hospital, Dhanmondi, Dhaka 
.The study was conducted for a limited period of 12 months in 
which 1375 patients were selected both outpatient 

departments or admitted to the inpatient units with complaints 
of fever, headache and abdominal pain.

Inclusion Criteria are a) Patients with positive blood culture 
report (including both Salmonella typhi and Salmonella 
paratyphi), b) Patients aged 18 years and above,c)patients  
who gave informed consent. Patients already on antibiotics 
and patients and patients who gave repeated samples of blood 
culture were excluded from the study.

Patients visiting outpatient departments or admitted to the 
inpatient units with the complaints of fever, headache and 
abdominal pain were registered for the study. 1375 study 
subjects were registered. A short questionnaire was developed 
and was tested by conducting a pilot study. Variables like age, 
gender, marital status, occupation, seasonal variation, 
treatment of drinking water and clinical features were 
included in the questionnaire and participants’ blood samples 
were taken to conduct blood cultures. 10 ml of blood were 
collected and was transferred to the site laboratory facility 
within 4 h of sample collection at ambient temperature. An 
isolation rate of 92% of blood culture with the Bactec 460 
Radiometric system using a blood: broth ratio of 1:6 was 
found. Where blood cultures do not provide a definite 
diagnosis and fever persists for 7 or more days, additional 
serology based tests may be performed as clinically indicated 
but these will not contribute to the estimates of typhoid 
incidence. S. Typhi isolated from blood culture contributes to 
confirmed typhoid fever estimates. All typhoid isolates will 
undergo antimicrobial susceptibility testing and will be 
archived for future genomic characterization. All other 
significant culture isolates including S. Paratyphi were 
documented.

This research work was approved by the ethical review 
committee of BMCH Laboratory (IERB No: 2018/Dec/01) 
with permission of the head of institution. Participants were 
described briefly for the study objectives and procedure. 
Informed consent was taken and interviews were conducted in 
privacy. Counseling was done after interview; participants 
were given no additional benefits and were free to withdraw 
from the survey at any point.

Data was entered in Excel 2010 then analyzed in software of 
IBM Statistical Package for the Social Sciences (SPSS) 
Statistics for Windows, Version 21.0. (IBM Corp, Armonk, 
NY). Frequency and percentages were reported for the 
variables and Chi square analyses were conducted to 
determine association of blood culture positivity with all the 
variables. P-Value < 0.05 was considered statistically 
significant.

RESULT:

During the period of 12 months, total 1375 blood culture tests 
were performed out of which 407 (29.6%) tests were blood 
culture positive for enteric fever.As shown in Table 1, 
prevalence of typhoid fever was found more in males than in 
females with significant difference (p = 0.04)  (Table 1).
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Table 1

Gender Total number Blood  P - value
 of tests Culture
 performed Positive tests

  Frequency Percentage 

Male 717 227 31.65% 

Female 658 180 27.35%  0.04 

Total 1375 407 29.6%    

In this study, participants were grouped into different groups 
according to age. Typhoid was mostly detected in participants 
of age group of 18-45years (p = 0.03) (Table 2)

Table 2

Age Total number Blood
(years) of tests Culture   P - value
 performed Positive tests

  Frequency Percentage 

18 - 45 710 265 19.27 

46 – 75 480 97 7.05% 0.03

> 75 185 45 3.27% 

Total 1375 407 29.6%

Fig 1 shows influence of Seasonal variation on Typhoid Fever 
Prevalence

 

Fig 1

Table 3 shows Influence of Marital Status on Typhoid Fever 
Prevalence in the Study Population 

Table 3 

Status Male Female Blood culture P - value
   Positive tests
  Frequency Percentage

Married 242 292 142 26.59%

 (33.75%) (44.37%)

Single  475 366 265  31.59%  0.04

 (66.24%) (5.62%) 

Total 717 658 407   29.6%

Majority of the population (45%) did not take any measure to 
treat water before drinking; only 31% of them used boiling as 
a method of water treatment and 24% population used 
chlorination followed by boiling (Fig 2)

 

Figure 2  

Table 4 shows Influence of Occupation on Typhoid Fever 
Prevalence in the Study population.

Table 4

Occupation Number Blood Culture Positive tests

  Frequency Percentage

Civil Servants 465 210 51.59%

Farmers 75 10 2.45%

Artisans 97 35 8.59%

Traders 171 41 10.07%

Students 257 44 10.81%

House wives 310 67 16.46%

Total 1375 407 29.6%
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Fig 3 shows distribution of Study Population according to 
presenting complaints.

Fig 3 

DISCUSSION:

Gender wise, males were found to be more prominently 
affected than females which might be due to the fact that 
males are the earning members of the family spending most of 
the time out of home, and so making him liable to eat outside 
home. In a study conducted in Karachi, it was reported that 
about 9.1% of food handlers were positive for Salmonella.13

Month of July, August and September are season changing 
months in Dhaka during which typhoid organism grows with 
boost, because these conditions are favorable for organism 
growth. This might be the reason why blood culture positive 
results were more during this month in this study. However; 
further studies need to be conducted to check the prevalence 
throughout the year.

Table 2 shows the age distribution pattern of typhoid fever. 
The age of 16 to 45 years (38.09%) showed the highest 
positive result while the least positive result was found in the 
age group of 75 and above (17.65%). This finding can be 
presumed to be so due to the carefree, sanitary and feeding 
attitudes of young adults of this age group. This concurs with 
findings of Esohe et al14 who reported 66 patients out of 173 
patients who tested typhoid fever positive to be within the 
range of 26 to 35 years. Older adults are presumably more 
respondent to sanitary feeding conditions and relatively 
resistant due to frequent boosting of immunity 15.

Table 3 shows the influence of marital status on the 
prevalence of typhoid fever. The highest typhoid positive 
result is shown in single patients (31.59%). The reason why 
single patients are more affected by typhoid fever than 
married patients is not known as marriage demands makes it 
mandatory for a sizeable number of them to cook in their 
homes paying close attention to basic hygienic practices.16

Knowledge about modes of transmission and prevention of 
enteric fever among people were very poor. A low 
socioeconomic status is reflective of poor standards of living, 
ignorance, illiteracy and poor personal hygiene, increasing the 
susceptibility to infections like enteric fever Although, a direct 

link between domestic water treatment and typhoid fever 
infection may be difficult to establish, possible fecal 
contamination of most water sources could be a major 
contributory factor to the high infection frequency. However 
most individuals strongly believe that stream is safe for 
drinking even when untreated but when underground 
contamination from burst sewer pipes gets high, chances of 
water contamination and infection eventually rise.16 Majority 
of the population (45%) did not take any measure to treat 
water before drinking; only 31% of them used boiling as a 
method of water treatment and 24% population used 
chlorination followed by boiling. This view has been 
supported by different other studies conducted previously in 
Dhaka, Jakarta and Darjeeling.17-19

Table 4 shows the influence of occupation on the prevalence 
of typhoid fever. The highest blood culture positive result is 
shown in civil servants (51.59%). The high occurrence rate of 
typhoid fever observed among civil servants could be traced 
to their living habits. It is noticeable that most civil servants 
patronize nearby eateries for their lunch while some buy 
hawked foods, most of which are not hygienically prepared. 
Though individuals with other occupations indulge in same 
act, the rate seems higher in students as well. A similar study 
reported that Civil Servants were the occupation with the 
second highest blood culture positive results which was also 
traced to their living habits as reported by Ajayi et al 16.He also 
found civil servants to be the most susceptible occupation 
(41.2% occurrence).

Clinical presentations of enteric fever is nonspecific classical 
step ladder pattern of fever is not commonly found in all 
patient group. In our study the different clinical 
manifestations among the patients who were positive in the 
Blood culture was seen (Fig 3). Fever was the most constant 
symptom representing 407 (100%), Headache was present in 
287 (70%), abdominal pain in 196 (48.15%), coated tongue in 
113 (27.76%), vomiting in 84 (20.63%), diarrhoea in 263 
(64.62% not shown in the figure) and constipation was seen in 
248(60.93%) cases. Our findings were similar according to 
Bienvenido et al. in which Fever was the most constant 
symptom in their study, Headaches and chills were present in 
63%, abdominal pain 48%, anorexia in 44%, malaise in 33%, 
vomiting in 31% and diarrhoea in 49%. Constipation and 
nausea were seen in 12% and disorientation in 3% of 
patients.20

This study generated the data on prevalence of typhoid fever 
among patients having fever, headache and abdominal pain. 
This study focused on different factors including gender, age, 
occupation, marital status and seasonal variation. By this 
study, population at risk and month of maximum cases were 
identified. The number of typhoid fever cases can be reduced 
by targeting affected population during the most vulnerable 
time of the year.

CONCLUSION:

From the result of this study, it can be concluded that 
socio-demographic factors studied influenced the distribution 
pattern of typhoid fever among the populace in Dhanmondi, 
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Dhaka. Enlightenment programs on basic rules of hygiene 
should be encouraged among the people while public health 
agencies should base plans for control of the disease on the 
predisposing factors revealed by this study such as quality of 
drinking water. These findings have a huge implication on the 
implementation of typhoid control measures and highlight the 
need of intensive educational campaigns to ensure adherence 
to the practice of personal hygiene in general. As a public 
health preventive measure, intensive community health 
education needs to be integrated into the typhoid fever control 
measures in Dhaka, Bangladesh.
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