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Abstract
Purpose – This study aimed to describe the typhoid fever profiles based on the examination of IgM anti
Salmonella in Cut Meutia Hospital, North Aceh, Indonesia, in 2016–2017.
Design/Methodology/Approach – IgM anti-Salmonella is a serological test which more quickly and
accurately diagnoses typhoid fever. This is a cross-sectional study that used secondary data from medical
records of a pediatric unit of patients diagnosed with typhoid fever from September 2016 to September 2017.
This research identified 469 children based on age, sex, length of stay (LOS), and IgM anti-Salmonella test by
univariate analysis.
Findings – The results showed that 56 children (12%) aged 1–5 years old, 164 children (34.9%) aged 6–11
years old, and 246 children (53.1%) > 12 years old, and among them, 46.8% were male. There were 53.7%
who hadþ� 6 of IgM anti-Salmonella test and 46.3% hadþ4 toþ5. We found that LOS less than 7 days was
81.4% and LOS more than 7 days was 18.6%. Typhoid fever profiles in Cut Meutia Hospital were common in
children aged >12 years old, females, hadþ� 6 of IgM anti-Salmonella test, and LOS less than 7 days.
Research Limitations/Implications – Typhoid fever is an acute systemic infection caused by
Salmonella enteric, a serotype typhi. Typhoid fever commonly attacks children and the symptoms
experienced were lighter than adults.
Practical Implications – LOS in children with typhoid fever in this research concluded that there were
more children with LOS< 7 days compared with those with a duration of � 7 days, that is 382 children
(81.4%) and 87 children (18.6%), respectively.
Originality value – From this research, it is concluded that there were 217 children (46.3%) diagnosed
with typhoid fever with IgM anti-Salmonella test ranging from þ4 up to þ5 and 252 children (53.7%) with
IgM anti-Salmonella test� 6.
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1. Introduction
Typhoid fever is transmitted through foods and drinks that are already contaminated by
Salmonella typhi (S. typhi) which affect the reticuloendothelial system, intestinal lymph
nodes, and gallbladder (Karande and Zaki, 2011). Typhoid fever tends to happen in children
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and the symptoms will be usually milder compared with adults (Inawati, 2013). The disease
is common quite among children; the cause of the disease may be probably because of
sanitation and immunity system that is not completely developed in children (Putu, 2013).

The incidence of typhoid fever around the world is quite large. World Health Organization
(WHO) predicts that there are about 16 up to 33 millions cases of typhoid fever worldwide
with 600 thousands of death each year (Masriadi and Susniati, 2013). The incidence of
typhoid fever in the South East Asia is still high enough. The average morbidity rate of
typhoid fever in five countries of Asia (India, China, Indonesia, Pakistan, and Vietnam) is
about 180 up to 494 cases in 100,000 population for 5–15 years old children and about 149 up
to 573 cases in 100,000 population for 2–4 years old children (Hedimo, 2013).

The incidence of typhoid fever in Indonesia is estimated to be about 800 cases in 100,000
population each year, with the mortality rate of 2% (Widoyono, 2011). The cases spread
prevalent in all provinces of Indonesia with the incidence of 358 cases in 100,000 population
in the rural area and 760 cases in 100,000 population in the urban area or about 1.5 millions
cases each year. The incidence among the range of age 5–15 years old reported to be 180.3
cases in 100,000 population (Sidabutar and Satari, 2010).

The result of Riset Kesehatan Dasar (Riskesdas) in 2007 found that the prevalence of
typhoid in Indonesia is 1.6%, and among all the provinces, Nanggroe Aceh Darussalam
(NAD) had the highest prevalence with 2.96%. After further research, it was found that most
of the cases occurred in North Aceh district. According to the data from Cut Meutia Hospital,
North Aceh, Indonesia in 2013, there were 233 cases of typhoid fever (Dinkes, 2013).

2. Research methods
This is a cross-sectional study that used secondary data from medical records of a pediatric
unit of patients diagnosed typhoid fever from September 2016 to September 2017 in Cut
Meutia Hospital, North Aceh, Indonesia. The population of this research were all children
who suffered from typhoid fever and were treated in Cut Meutia Hospital and their ages
were 1–18 years, unmarried, had þ� 4 of IgM anti-Salmonella test. We excluded children
who diagnosed typhoid fever withWidal test result, and they went home with no permission
from the doctor (went home with own request) with uncompleted data. This research used
total sampling technique.

3. Results and discussion
The data were obtained from the medical records of the pediatric unit of Cut Meutia
Hospital, North Aceh, Indonesia, from the period September 2016 up to September 2017 on
469 patients who become the sample of this research according to the inclusion and
exclusion criteria. The children with typhoid fever were diagnosed using IgM anti-
Salmonella test and 252 children (53.7%) had �+6 of IgM anti-Salmonella test compared
with 217 children (46.3%) who hadþ4 toþ5. The result can be seen in Figure 1.

The age of children with typhoid fever was mostly in the range of 12–18 years old as
much as 249 children (53.1%) and the lowest in the range of 0–5 years old with 56 children
(12%), meanwhile there were 164 children (34.9%) in the range of age 6–11 years old. The
result can be seen in Figure 2.

According to the sex, from 469 children with typhoid fever there were more female
patients compared with the male with 241 children (51.4%) and 228 children (46.8%),
respectively. The result can be seen in Figure 3.

According to the duration of treatment, there were more children with a duration of
treatment< 7 days compared with those with a duration of � 7 days that is 382 children
(81.4%) and 87 children (18.6%), respectively. The result can be seen in Figure 4.
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The infection of Salmonella is the cause of gastroenteritis disorder and bacteremia in the
world. The consumption of food and drink that are already contaminated with those
bacteria is the high-risk factor to get infected from Salmonella. S. typhi and Salmonella
paratyphi are the cause of morbidity and mortality in the developing countries (Christenson,
2013). This research used secondary data obtained from medical records of pediatric unit of
Cut Meutia Hospital, North Aceh, by took the data 1 year before this research started from
the September 2016 up to September 2017.

From this research, the results show that there were 217 children (46.3%) diagnosed
typhoid fever with IgM anti-Salmonella test range from þ4 up to þ5 and 252 children

Figure 2.
The Comparison of
Age of the Children
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Hospital
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(53.7%) with IgM anti-Salmonella test � 6. Within the range of score þ4 up to þ5, the
youngest age of the children that got infected found at the age of 6-month old and the oldest
at 17 years old with the IgM anti-Salmonella test of both are þ4. With the score of � 6, the
youngest found at the age of 3-month old with the IgM anti-Salmonella test þ8 and the
oldest at 17 years old with the IgM anti-Salmonella test wasþ10. This IgM anti-Salmonella
test is only able to detect IgM without IgG. The antibody response of S. typhi that can be
detected by the IgM anti-Salmonella test is the IgM that appear in the acute infection, so that
the positive result will be achieved if the blood sample from the patients consists of S. typhi
IgM. (LaboratoriumNikki Medika, 2008).

The age of children with typhoid fever in this research is from the highest to the lowest
were in the range of 12–18 years old with 249 children (53.1%), in the range of 6–11 years old
with 164 children (34.9%) and the lowest from in the range of 0–5 years old with 56 children
(12%). The research that was conducted in Kibera from 2007 to 2009 by the Kenya
Medical Research Institute-Centers for Disease Control and Prevention Collaboration
(KEMRI-CDC), found that the most common range of age was 10–17 years old (12.7%) got

Figure 3.
The Comparison of
Sex of the Children
with Typhoid Fever
in Cut Meutia
Hospital
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infected by the S. typhi from the blood culture then followed by the range of 5–9 years old
(10.6%) (Breiman et al., 2012). The research with case–control design was conducted by
the Foodborne Diseases Active Surveillance Network (FoodNet) for 24 months from 2002
to 2004 in 8 cities of the USA (Connecticut, Minnesota, Oregon, California, Colorado,
Georgia, New York, and Tennessee), and it found that about 442 children< 1 years old
suffered from salmonellosis that caused by the exposure to several risk factors such as
travelling outside the city, the foods and drinks that were contaminated by the reptile,
contamination of children who suffered of diarrhea in the daycare, the children that were
put in the shopping cart that contaminated with meat and poultry, consume of half-boiled
egg, and others (Jones et al., 2006) Other research that was conducted in Tanzania in
2008–2009, in the range of age 2 months old up to 14 years old, found that 9% of the
children got infected by S. typhi that from the blood culture (Mtove et al., 2010) There is a
literature stating that the prevalence of typhoid fever about 91% occurred in the range of
3–19 years old, the incidence increase after 5 years old (Pudjiadi et al., 2009) This finding
is suitable with the data from this research.

In this research, the female children tend to suffer from typhoid fever compared with the
male children with 241 children (51.4%) and 228 children (46.8%), respectively. This
research is suitable with other research that were conducted in three provinces of Indonesia
(South Sulawesi, Jayapura, and East Kalimantan) in 2010–2011, and it was that the female
children tend to suffer from typhoid fever compared with the male children with 52.8% and
47.2%, respectively (Alba et al., 2016). Other research conducted by Kasturba Medical
College Hospital, Attavar, in 1999–2001, also found that the female tend to suffer from
typhoid fever compared with the male with 52.3% and 47.7%, respectively (Chowta et al.,
2005). Length of stay (LOS) in the children with typhoid fever in this research achieved that
there were more children with LOS< 7 days compared with those with a duration of � 7
days that is 382 children (81.4%) and 87 children (18.6%), respectively. This research is not
in accordance with the research that were conducted to the children with typhoid fever in
Royal Alexandra Hospital in 1981–1995 andWestmade Hospital in 1990–1995, where it was
found that the average amount of treatment duration was 10 days with the range up to 19
days (Michael et al., 1997). The cross-sectional research that was conducted at the
Department of Pediatric at Fatmawati Hospital, Jakarta in January 2001–December 2002
found that the duration of treatment of the children with typhoid fever that given the
therapy of chloramphenicol and ceftriaxone was 6.5 days and 4.4 days, respectively
(Musnelina et al., 2004). The research conducted by Sidabutar and Satari (2010) at the
Department of Pediatric at Cipto Mangunkusumo Hospital, Jakarta, in 2010 found that the
children with typhoid fever that given the therapy of ceftriaxone had shorter duration of
treatment compared with them that given chloramphenicol (Sidabutar and Satari, 2010).

4. Conclusion
The data from medical records of a pediatric unit of Cut Meutia Hospital, North Aceh,
Indonesia, from the period September 2016 up to September 2017 were obtained for 469
patients who become the sample of this research according to the inclusion and exclusion
criteria. The children with typhoid fever were diagnosed using IgM anti-Salmonella test and
252 children (53.7%) had �+6 of IgM anti-Salmonella test compared with 217 children
(46.3%) who had þ4 to þ5. There were more female patients compared with the male with
241 children (51.4%) and 228 children (46.8%). More children with the duration of
treatment< 7 days compared with those with the duration of � 7 days that is 382 children
(81.4%) and 87 children (18.6%).
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