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Abstract---One thousand nine hundred and twenty individuals 

admitted to the general teaching hospital in Balad City, suffer from 

abdominal pain, fever, a headache and nausea. Acute and chronic 
Typhoid-patients caused by S.typhi were diagnosed according to 

positive blood and stool culture respectively, and using serological test 

IgG/ IgM. Out of total 1920 individuals, we documented 312 typhoid-

patients caused by S.typhi; 209(67%) in urban and 103(33%) in rural 
region and there were 263(84%) acute cases and 49(16%) chronic. The 

results recorded 180(57.7%) male and 132(42.3%) female and the age 

group 31-40 was the most infected with 130 cases (41.7%). There was 
high incidence of typhoid fever in quarter three and two which 

recorded 96 (30.8%) and 95 (30.5%) cases respectively. In 
conclusion: There was high prevalence of typhoid fever in urban than 

rural in Balad City and acute infections were dominant. The most 
cases were in middle age groups in hot seasons. 

 

Keywords---Prevalence, Typhoid fever, Salmonella Typhi, Balad City, 
Iraq. 

 

 
Introduction  

 

Typhoid fever also called enteric fever is the most endemic disease in most 
countries mostly caused by S.typhi and the second causative agent is Salmonella 
enterica serovars Paratyphi (S. Paratyphi) and the man is the only reservoir for 

this bacteria (Aljanaby and Medhat, 2017 ; Teferi et al., 2021). Still millions of 

people were infected with typhoid fever each year, and it is still a major public 
health issue in low-income nations such as east and west Asian countries 

(Galgallo et al., 2018). Salmonella typhi is gram negative bacterium, motile with 

peritrichous flagella, H2S positive and produces black colonies on to SS-agar plate 
(Masuet-Aumatell and Atouguia, 2021). The contaminated food and water with 

https://doi.org/10.53730/ijhs.v6nS1.4834
mailto:Ahmedaj.aljanabi@uokufa.edu.iq


         1050 

S.typhi are the main sources of infection (Brockett et al., 2020). The number of 

infective dose and virulence of the organism are the main factors that determinate 
of severity of infection in population (Milligan et al., 2018; Im et al., 2020). Each 

year, about 200,000 deaths result from over 25 million cases of typhoid fever 

worldwide especially in developing countries (Shahid et al., 2021; Awol et al., 

2021). The spread of any disease in any population depend on many factors such 
as health awareness, customs and traditions, population density, virulence of 

pathogen and use of suitable treatment (Crump, 2019). The incidence of typhoid 

fever remains high in Africa and Asia, but still the highest incidence in Indian 
subcontinent (Manesh et al., 2021). Most typhoid-patients are characterized by 

many symptoms such as; fever, a headache, nausea, abdominal pain and low 

WBC count (Moser-van der Geest et al., 2019). Positive blood and stool culture are 
gold standard for diagnosis of S.typhi that cause typhoid fever (Kumar and 

Kumar, 2017). Balad is a religious tourism city in Saladin Governorate it is 

located 80 kilometers north Baghdad capital of Iraq. Balad is crowded City as 
compared with other cities because of highly percentage of visitors came to it from 

most Governorates over the year. Therefore, the aim of this first study in Iraq was 

to detect the numbers and percentages of typhoid-patients to find out the extent 

of the spread of this disease and the extent of the potential infection risk of both 
residents and visitors.    

 

Materials and Methods 
 

Study design and patients  

 
The statistical epidemiological study was carried out in Balad City, Iraq  from the 

first January to the end of December 2021 in the central medical laboratory in 

general teaching hospital in Balad City, two groups of patients infected with 
typhoid fever caused by S.typhi has been studied; acute and chronic infection in 

two regions; urban and rural. According to seasonal infection, the study was 

divided to four quarters; January, February and March quarter one. April, May 

and June as quarter two. July, August and September as quarter three. October, 
November and December as quarter four (Aljanaby et al., 2022a). 

 

Area study 
 

Balad is a religious tourism city in Saladin Governorate receive thousands of 

visitors from most Governorates over the year located between the towns of AL-
Ishaqi, Al-Dhuluiya and Yathrib, it is located 80 kilometers north Baghdad capital 

of Iraq. Include two regions: urban and rural its estimated population about 

80,000 people in urban and about 20,000 in rural working in trade, farming and 
poultry farming (Fig.1).  
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Figure 1. Balad City Map, urban and rural regions. (Google earth). 

  

Ethical considerations 
 

All ethic approvals has been obtained from all typhoid-patients include samples 

collection such as blood, stool and all personal information.  
  

Blood and stool collection and culture  

 
During 2021, 1920 individuals admitted to the general teaching hospital in Balad 

City, suffer from abdominal pain, fever, a headache and nausea. Ten ml of blood 

has been collected from all individuals by sterile syringe distributed as follow; 5ml 

were collected in sterile tube and left at room temperature to clotted and 
centrifuged at 3000rpm for 5min and 5ml of blood has been mixed with brain 

heart infusion broth and incubated for 7 days at 37oC (Aljanaby and Alhasnawi, 

2017; Adam et al; 2019). Ten gram of stool has been collected from the same 
individuals in sterile container and mixed with 10ml sterile distilled water and 

incubated aerobically with brain heart infusion broth at 37oC for 24h. After end 

incubation period, blood and stool has been cultured by sterile swab on to blood 
agar and SS-agar plates and incubated aerobically at 37oC for 24h (Aljanaby, 

2018; Tack et al., 2019).  

 
Diagnosis of S.typhi  

S.typhi isolates has been diagnosis according to colony morphology, all standard 

microbiological tests (Karkey et al., 2018) and Vitek2® system test. 

 
Diagnosis of acute and chronic infection  

 

IgG/IgM combo rapid test has been used to diagnosis of acute and chronic 
infection according to the manufacturing company (CTK Biotech, USA). All 

typhoid-patients with positive blood culture and IgM positive has been considered 

as acute infection and those with positive stool culture and IgG positive has been 
considered as chronic infection (Tarupiwa  et al., 2015; Mohammed and  

Aljanaby, 2020).   
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Statically analysis  

 
Numbers and percentages has been used in statically analysis to compare 

between urban and rural, acute and chronic, male and female, age groups and 

quarters by using  Graphpad-prism V.12 computer software (Hasan et al., 2021; 
Aljanaby et al., 2022b). 

 

Results 

Total patients  
 

Out of 1920 patients, we recorded 312 typhoid-patients in Balad City; 209 (67%) 

in urban and 103 (33%) in rural. Out of 312, there were 263 (84%) acute typhoid-
patients (positive blood culture/positive IgM) distributed as follow; 173 in urban 

and 90 in rural. Also, we diagnosed 49 chronic typhoid-patients (positive stool 

culture/positive IgG) distributed as follow; 36 in urban and 13 in rural (Table 1). 
Table 2 recorded 180 male (57.7%) and 132 female (42.3%). In urban; 125 male 

and 84 female. While, there were 55 male and 84 female in rural.    

 
Table 1 

Numbers and percentages of typhoid-patients in Balad City from the first January 

to the end of December 2021 

 

Type  of  infection Urban (100 %) Rural (100 %) Total (100 %) 

Acute  173 90 263 (84) 

Chronic 36 13 49 (16) 

Total (100 %) 209(67) 103 (33) 312 (100) 

   

Table 2 
Numbers and percentages of typhoid-patients according to sex in Balad City from 

the first January to the end of December 2021 

 

Sex Urban (100 %) Rural (100 %) Total 

(100 %) 

 

Male 

Acute 100  

125(59.8) 

Acute 48  

55(53.4) 

 

180(57.7) Chronic 25 Chronic 7 

 

Female 

Acute 73  

84(40.2) 

Acute 42  

48(46.6) 

 

132(42.3) Chronic 11 Chronic 6 

Total (100 %) 209(100) 103(100)  
312(100) Total (100 %) 209 (67) 103 (33)  

 

Age groups 
 

The age group 31-40 was the most infected with typhoid fever 130(41.7%); 89 in 

urban and 41 in rural. The age group 21-30 took the second place with 72 cases 
23% distributed as follow; 54 and 22 in urban and rural respectively. On the 

other hand, the age group 1-10 recorded the lowest number with 8 cases 2.6%; 6 

in urban and 2 in rural (Table 3). 
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Table 3 

Numbers and percentages of typhoid-patients according to age groups in Balad 

City from the first January to the end of December 2021 

 

Age group 
(year) 

Urban (100 %) Rural (100 %) Total (100 
%) 

 
1-10 

Acute 5 
6 (2.9) 

Acute 2 
2 (1.9) 8 (2.6) 

Chronic 1 Chronic 0 

 

11-20 

Acute 22 
27 (13) 

Acute 19 22 

(21.3) 
49 (15.7) 

Chronic 5 Chronic 3 

 

21-30 

Acute 46 54 
(25.8) 

Acute 16 18 
(17.5) 

72 (23) 
Chronic 8 Chronic 2 

 
31-40 

Acute 72 89 

(42.6) 

Acute 33 41 

(39.8) 
130 (41.7) 

Chronic 17 Chronic 8 

41-50 
Acute 28 33 

(15.7) 

Acute 20 20 

(19.5) 
53 (17) 

Chronic 5 Chronic 0 

Total (100 %) 209 (100) 103(100)  
312(100) Total (100 %) 209 (67) 103 (33) 

 

Seasonal infections 
 

The numbers and percentages of typhoid-patients according to the quarters in 

2021 were summarized in table 4. There was high incidence of typhoid fever in 
quarter three and two which recorded 96 (30.8%) and 95 (30.5%) cases 

respectively. While, quarter four recorded 79 cases (25.3%) and quarter one 42 

(13.4%). The results of the present study showed that there were 30 typhoid-
patients in urban and 12 in rural in quarter one (Table 5). In quarter two, we 

recorded 67 and 28 cases in urban and rural respectively (Table 6). Table 7 shows 

there were 55 cases in urban and 41 in rural. While, the prevalence of typhoid-

patients in quarte four were 57 in urban and 22 in rural.  
 

Table 4 

Numbers and percentages of typhoid-patients in Balad City according to quarters 
in 2021 

 

Quarters Urban Total Rural Total Total 

(100%) 

Quarter one Acute 26 30 Acute 11 12 42 (13.4) 

Chronic 4 Chronic 1 

Quarter two Acute 58 67 Acute 24 28 95 (30.5) 

Chronic 9 Chronic 4 

Quarter three Acute 44 55 Acute 34 41 96 (30.8) 

Chronic 11 Chronic 7 

Quarter four Acute 45 57 Acute 21 22 79 (25.3) 

Chronic 12 Chronic 1 

Total (100%) 209 (67) 103 (33) 312(100) 
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Table 5 

Numbers and percentages of typhoid-patients in Balad City in quarter one 2021 
N=42 

 

Urban 

Age groups 

(years) 
Sex 

Type of infection 
Total Total (100 %) 

Acute Chronic  

1-10 Male 1 0 1 1 (3.3) 

Female 0 0 0 

11-20 Male 2 0 2 3 (10) 

Female 1 0 1 

21-30 Male 5 1 6 8 (26.7) 

Female 2 0 2 

31-40 Male 8 1 9 14 (46.7) 

Female 5 0 5 

41-50 Male 2 1 3 4 (13.3) 

Female 0 1 1 

Total (100 %) 26 (86.7) 4 (13.3) 30  30 (100) 

Rural 

Age groups 

(years) 
Sex 

Type of infection  

Total 
Total (100%) 

Acute Chronic  

1-10 Male 0 0 0 0 (0) 

Female 0 0 0 

11-20 Male 0 0 0 1 (8.3) 

Female 1 0 1 

21-30 Male 1 0 1 3 (25) 

Female 2 0 2 

31-40 Male 4 1 5 7 (58.4) 

Female 2 0 2 

41-50 Male 1 0 1 1 (8.3) 

Female 0 0 0 

Total (100%)  11 (91.7) 1 (8.3) 12  12 (100) 

 
Table 6 

Numbers and percentages of typhoid-patients in Balad City in quarter two 2021 

N=95 
 

Urban 

Age groups 
(years) 

Sex 
Type of infection  

Total 
Total (100%) 

Acute Chronic  

1-10 Male 1 0 1 1 (1.5) 

Female 0 0 0 

11-20 Male 3 1 4 6 (9) 

Female 2 0 2 

21-30 Male 8 1 9 17 (25.4) 

Female 7 1 8 

31-40 Male 17 4 21 34 (50.7) 

Female 12 1 13 
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41-50 Male 5 1 6 9 (13.4) 

Female 3 0 3 

Total (100%) 58 

(86.6) 

9 (13.4) 67 67 (100) 

Rural 

Age groups 
(years) 

Sex 
Type of infection  

Total   
Total (100) 

Acute Chronic  

1-10 Male 0 0 0 1 (3.6) 

Female 1 0 1 

11-20 Male 2 0 2 2 (7.1) 

Female 0 0 0 

21-30 Male 4 0 4 6 (21.4) 

Female 2 0 2 

31-40 Male 7 3 10 16 (57.1) 

Female 5 1 6 

41-50 Male 3 0 3 3 (10.7) 

Female 0 0 0 

Total (100 %)  24 (85.7) 4 (14.3) 28 28 (100) 

 

 
Table 7 

Numbers and percentages of typhoid-patients in Balad City in quarter three 2021 

N=96 
 

Urban 

Age groups 
(years) 

Sex 
Type of infection 

Total Total (100%) 
Acute Chronic  

1-10 Male 2 1 3 4 (7.3) 

Female 1 0 1 

11-20 Male 3 2 5 7 (12.7) 

Female 2 0 2 

21-30 Male 3 1 4 9 (16.3) 

Female 4 1 5 

31-40 Male 14 3 17 28 (50.9) 

Female 9 2 11 

41-50 Male 2 1 3 7 (12.7) 

Female 4 0 4 

Total (100%)  44 (80) 11(20) 55  55 (100) 

Rural 

Age groups 

(years) 
Sex 

Type of infection 
Total Total (100%) 

Acute Chronic  

1-10 Male 0 0 0 1(2.4%) 

Female 1 0 1 

11-20 Male 3 1 4 10(24.4) 

Female 4 2 6 

21-30 Male 1 0 1 5(12.2) 

Female 3 1 4 

31-40 Male 8 2 10 16(39) 
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Female 5 1 6 

41-50 Male 5 0 5 9(21.9) 

Female 4 0 4 

Total (100%) 34 

(80.5.) 

7 (19.5) 41  41(100) 

 

Table 8 
Numbers and percentages of typhoid-patients in Balad City in quarter four 2021 

N=79 

 

Age groups 

(years) 
Sex 

Type of infection 
Total Total (100%) 

Acute Chronic  

1-10 Male 0 0 0 0(0%) 

Female 0 0 0 

11-20 Male 6 2 8 11 (19.3%) 

Female 3 0 3 

21-30 Male 7 1 8 20 (35.1%) 

Female 10 2 12 

31-40 Male 4 4 8 13 (22.8%) 

Female 3 2 5 

41-50 Male 7 0 7 13 (22.8%) 

Female 5 1 6 

Total (100%) 45 

(78.9%) 

12(21.1%) 57 57 (100%) 

Age groups 

(years) 
Sex 

Type of infection 
Total Total (100%) 

Acute Chronic  

1-10 Male 0 0 0 0 (0) 

Female 0 0 0 

11-20 Male 3 0 3 9 (40.9) 

Female 6 0 6 

21-30 Male 1 0 1 4 (18.2) 

Female 2 1 3 

31-40 Male 2 0 2 2 (9.1) 

Female 0 0 0 

41-50 Male 3 0 3 7 (31.8) 

Female 4 0 4 

Total (100%) 21 (91.3) 1 (8.7) 22  22 (100) 

 
 

Discussion 

 
In this epidemiological study, the prevalence of typhoid fever was spatially  

heterogeneous across a small geographic area, our results proved that there was 

high incidence of acute typhoid fever in urban than rural (Table 1). These findings 
were not agreement with many studies those that demonstrated rural were the 

highest infected with typhoid fever than urban (Breiman et al., 2012; Ho et al., 

2016). This may due to the high numbers of population in urban area than rural 
lead to positive relationship between numbers of population and numbers of 

infections, the second reason is may be due to high visitors to Balad City over 
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year those transmitted the infection from different cities (Basnyat  et al., 2005; 

Akullian et al., 2015).  Typhoid fever is spread mostly by direct contact with an 

infected person's faeces, and the danger is greatest in densely populated regions 

with poor sanitation and access to safe drinking water (Hosoglu et al., 2006; 
Fusheini and Gyawu, 2020).  In small crowded cities, household hygiene and 

food-water safety and handling habits, as well as close contact with an infected 

individual, are linked to direct typhoid transmission (Appiah et al., 2020; Ousenu 
et al., 2021). Because S.typhi is entirely human-host-adapted, infection reservoirs 

exist only among groups of infected individuals (Dougan and Baker, 2014; Gibani 

et al., 2019) about of which less than 7% develop a chronic carrier condition, 
allowing the illness to persist throughout inter-epidemic periods (Monack, 2012; 

Devaraj et al., 2021). In our study, we documented in table 2 that there were 180 

male (57.7%) infected with typhoid fever while female were 132 (42.3%). In 2012, 

a research published in Clinical Infectious Diseases Journal proved the 
prevalence of typhoid fever was highest among males 59.0% than females 41.0% 

(Neil et al., 2012). In Iraq Kurdistan, Dworkin et al. (2014) proved that there was 

53% of male infected with typhoid fever, while in another study in Uganda the 
ratio of male-female was 1.68 (Mirembe et al., 2019). The high prevalence among 

males maybe due to increase daily engage in work more than females,  therefore,  

they are the most contacting with others whether visitors or locals (Sattar et al., 
2016; Muhammad et al., 2020). Some of researchers proved that typhoid fever 

were common in children 1-15 years old (Malik and Malik, 2001; Tran et al., 

2005; Rasul et al., 2017) and some recorded that the age group 5-19 was the 
most infected (Neil et al., 2012). While, other proved the age group 26-35 was the 

most predominant (Chijioke-Osuji and Duru, 2014). Karthik et al. (2014) recorded 

that the age groups 18-34 and the 5-9 were the highest infected respectively. Our 

findings in table 3 has been shown the age group 31-40 was the highest infected 
(130 cases 41.7%) this might be due to their unhygienic lifestyle and worked in 

crowded shops, therefore, they are more susceptible to infection than others 

because of their increased mixing with society and visitors that may be as a good 
vectors of typhoid fever (Yang et al., 2018; Brainard et al., 2018; Fusheini and 

Gyawu, 2020). Our findings in table 4 proved there was high incidence of typhoid 

fever in quarter three and two which recorded 96 (30.8%) and 95 (30.5%) cases 
respectively, followed by the number of cases recorded in the fourth quarter and 

lowest during the first quarter over 2021, the prevalence of numbers and 

percentages of patients infected with typhoid fever in four quarters has been 
summarized in tables 5-8. Our results consistent with previous studies (Labi et 

al., 2014; Saad et al., 2018; Fusheini et al., 2020). Enteric fever seems to follow a 

seasonal pattern in numerous Asian and African nations, with peak occurrence 

around the same time each year and most researchers recorded there was high 
incidence of typhoid fever in hot and warm seasons over year (Karkey et al., 2010; 

Das et al., 2014; Pitzer et al., 2015; Duy et al., 2016). The high prevalence of 

typhoid fever in Balad population in hot seasons may be due to drinking a lot of 
water and iced juices and eating icy food such as ice cream, which may be 

contaminated with S.typhi (Brockett et al., 2020; Essayagh et al., 2020). The 

causes of enteric fever's seasonal prevalence are not fully understood, 
temperature and rainfall may play an influence according to some published data 

(Wang et al., 2013; Sikorski et al., 2020). In summary, there was high outbreak of 

typhoid fever in Balad City in 2021 according to small population especially in hot 
seasons. Therefore, we recommend health awareness should be prioritized, and 

https://pubmed.ncbi.nlm.nih.gov/?term=Muhammad+EN&cauthor_id=33198646


         1058 

people must be educated about the danger of typhoid fever and visitors being 

examined on a regular basis to prevent transmitted infection from and to City.  
 

Conclusions 

 
According to the small population, there was high prevalence of typhoid fever in 

urban than rural in Balad City and acute infections were dominant. The most 

cases were in middle age groups in hot seasons.  
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