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ABSTRACT
Introduction: Typhoid fever is a disease caused by the bacterium Salmonella typhi. Until now, disease fever
typhoid still is problem for health in tropical countries including Indonesia. Knowing risk factor incident fever
Typhoid at the Lau Public Health Center, Lau district, Maros regency in 2021.
Method: Research type analytic observational with case control design. The data analysis technique uses the chi-square
statistical test.
Result: Typhoid Fever mostly found in the age 11-19 years as many as 21 people ( P-value 0.049), gender
obtained that the most in men as many as 22 people ( P-value 0.014), level primary school education is obtained
as many as 14 people ( P-value 0.07), habit washes hand before eat less good obtained as many as 17 people ( P-
value 0.044), habit washes hand after a less CHAPTER good obtained as many as 19 people ( P-value 0.013),
habit eat / snack outside house obtained as many as 23 people ( P-value 0.026), habit wash ingredients food less
raw good obtained as many as 18 people ( P-value 0.046) and sanitation, less environment, good obtained as
many as 25 people P-value 0.041) .
Conclusion: Based on results, study concluded that on the variable age, gender, education, habits wash hand
before eats, habit washes hand after defecation, habit eats / snack outside home, custom wash ingredients food
raw and sanitary environment own connection with factor risk incident fever typhoid in the health center Lau
districts Maros in 2021.
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Introduction

Typhoid fever is a disease caused by Salmonella bacteria typhi or Salmonella typhosa of the genus
Salmonella. Fever Typhoid very tight relation with hygiene or cleanliness. Bacteria Salmonella typhi like
life in dirty food or land, so that if someone eats dirty food and during power stand her body low, so
Salmonella bacteria typhi will attack the person's intestines

According to WHO (World Health Organization), estimates the worldwide incidence rate is between
1.6 and 33 million, with 500.000 — 600.000 deaths each year. Based on the report received from the South
Sulawesi Province Disease Control and Environmental Health Office in 2016, it was obtained incident
typhoid fever as many as 5,404 case. There are many possible factors causing incident fever typhoid as
factor age, gender, sanitation environment, work, education, personal hygiene as well the place stay sufferer.
Based on results research conducted by Abrian et al (2021), shows there is a connection between personal
hygiene and sanitation environment with incident of fever typhoid

Then based on results research conducted Maghfiroh (2016) and Batubuaya (2017) mention that that
be factor risk fever typhoid among them practice wash hand before eat, practice wash hand after defecation,
condition the place disposal waste, processing food , habits eat out home , job respondents, and level income

head family .

Method

This research used study quantitative observational with approach cross sectional because study this
conducted by method collect dependent and independent data in one same time knowing the risk factors of
fever disease of typhoid in patients Lau Health Center in 2021.
Result

Univariate analysis

Age
Table. 1 Typhoid Fever Analysis Based on Age
Age Frequency (n) (%)
Teenagers 11-19 years 41 62,1%
Adults 20-60 years 25 37,9%
Total 66 100%

Based on table 4.1 , the frequency of Typhoid Fever patients based on age, were 41 adolescent patients
11-19 years more ( 62.1 %) and adult patients 20-60 years, 25 patients ( 37.9 %) .
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Gender
Table. 2 Analysis of Typhoid Fever Based on Gender
Gender Frequency (n) (%)
Male 34 51,5%
Female 32 48,5%
Total 66 100%

Based on table 4.2 , the results of patient frequency based on gender were obtained, where there were 34
male patients ( 51.5 %) and 32 female patients ( 48.5 %) .
Education Level

Table. 3 Analysis of Typhoid Fever Based on Education Level

Education Level Frequency (n) (%)
Elementary school 26 39,4%
Junior high school 20 30,3%
Senior high school 10 15,2%
college 10 15,2%
Total 66 100%

Based on table 4.3 , the respondents were obtained based on Education level, where there were 26

elementary school patients ( 39.4% ), 20 junior high school patients ( 30.3% ), 10 high school patients
(15.2%), and 10 college patients ( 15.2 %).

The habit of washing hands before eating

Table. 4 Analysis of Typhoid Fever Based on the Habit of Washing Hands before Eating
Hand washing before eating Frequency (n) (%)

Less good 26 39,4%

Good 40 60,6%

Total 66 100%
Based on table 4.4, the patient frequency results were obtained based on the habit of washing hands

before eating, where patients were not good at washing hands as many as 26 patients ( 39.4 %) and patients
were good at washing hands as many as 40 patients ( 60.6 %).
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Habit of washing hands after defecating

Table. 5 Analysis of Typhoid Fever Based on Washing Habits
Hands after defecate

Hand washing Frequency (n) (%)
After defecate

Less good 28 42,4%
Good 38 57,6%
Total 66 100%

Based on table 4.5, the results of patient frequency based on the Habit of Washing Hands after

defecating, where 28 patients ( 42.4 %) were not good at washing hands and 38 patients ( 57.6 %) were good
at washing hands.

Habits Eating/Snacking

Table.6 Analysis of Typhoid Fever Based on the Habits of Eating / Snacking Outside the Home

Habits of snacking outside  Frequency (n) (%)

Often 37 56,1%

Rarely 29 43,9%
Total 66 100%

Based on table 4.6 , the patient frequency results were obtained based on the habit of snacking outside,

where patients who often snacked were 37 patients (56.1%) and did not snack frequently as many as 29
patients (43.9%)

Washing Habits Food raw

Table. 7 Analysis of Typhoid Fever Based on Material Washing Habits

Food Raw
Habits of washing food material  Frequency (n) (%)
often 28 42,4%
rarely 38 57,6%
Total 66 100%

Based ontable 4.7 , the results of the frequency of Typhoid Fever patients based on the Habit of Washing

Foodstuffs where patients who often wash food are 28 patients (4-2.4%) and do not wash frequently as many
as 38 patients (5-7.6%)
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Environmental Sanitation

Table. 8 Analysis of Typhoid Fever Based on Environmental Sanitation

Variable Frequency (n) (%)
Low 42 63,6%
High 24 36,4%
Total 66 100%

Based ontable 4.8 , the patient frequency results are obtained based on Environmental Sanitation. Where
based on clean water sanitation that is good as many as 24 patients (36.4%) and not good as many as 42
patients (63.6%).

Analysis Bivariate
Age
Table. 9 Relationship Age to Typhoid Fever Incidence

Age (Years) Ye;l’yphmd FeverNOt Total P- Value Ongesltio
21 20 41
11-19 31.8% 30.3% 62.1 %
12 13 25
20 - 60 18.2 % 19.7 % 37.9% 0.049 2,692
Total 33 33 66
50% 50% 100%

Based on Table. 9 is obtained data result that is the connection age between fever typhoid. Patient with
aged 11-19 years who experienced fever typhoid as many as 21 people (31.8%) and those who don't
experience fever typhoid as many as 20 people (30.3%). Whereas for patient with aged 20-60 years who
experience fever typhoid as many as 12 people (19.7%) and those who do not experience fever typhoid as
many as 13 people (18.2%). Based on the statistical test Chi-Square with SPSS is obtained score P-values of
0.049 (P-value <0.05). Then got concluded that there is significant relationship among age to fever typhoid.

Based on table above is also obtained score Odds Ratio of 2.692. This signify ages 11-19 years
potentially causing somebody experience fever typhoid of 2.692 times compared with those aged 20-60
years.

Gender
Table. 10 Gender Relations to Typhoid Fever Incidence
Typhoid Fever

Odds

Gender Yes Not Total P- Value Ratio
Man 22 12 34
33.3% 18.2% 51.5%
11 21 32
Woman 16.7% 31.8% 48.5% 0.014 3,500
Total 33 33 66
50% 50% 100%

Based on table 4.10 obtained the result of the data, the connection gender between fever typhoid . Patient
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experienced man fever typhoid as many as 22 people (33.3%) and those who do not experience fever typhoid
as many as 12 people (18.2%). Whereas for patient experienced women fever typhoid as many as 11 people
(16.7%) and those who did not experience fever typhoid as many as 21 people (31.8%). Based on the
statistical test Chi-Square with SPSS is obtained score P-values of 0.014 (P-value <0.05). Then got
concluded that there is significant relationship among type sex to fever typhoid.

Based on table above is also obtained score Odds Ratio of 3,500. This signify man potentially causing

somebody experience fever typhoid by 3.5 times compared with girl.

Level of education

Table. 11 Relationship between Education Level and Typhoid Fever Incidence

Education Typhoid Fever Total P- Value
Yes Not
Elementary 14 12 26 0.007
school 21.2% 4.5% 39.4 %
Junior high 10 10 20
school 15.2% 15.2% 30.3%
Senior high 7 3 10
school 10.6 % 4.5 % 15.2 %
College 2 8 10
3.0% 12.1% 15.2%
Total 33 33 66
50% 50% 100%

Based on table. 11 the result of the data found the connection between education and fever typhoid.
Patient with experienced primary school education fever typhoid as many as 14 people (21.2%) and those
who don't experience fever typhoid as many as 12 people (18.2%). For patient with experienced junior high
school education fever typhoid as many as 10 people (15.2%) and those who don't experience fever typhoid
as many as 10 people (15.2%). For patient with experienced high school education fever typhoid as many as
7 people (10.6%) and those who do not experience fever typhoid as many as 3 people (4.5%). Whereas for
patient with education experienced universities fever typhoid as many as 2 people (3.0%) and those who do
not experience fever typhoid as many as 8 people (12.1%). Based on the statistical test Chi-Square with SPSS

is obtained score P-values of 0.07 (P-value <0.05). Then got concluded that there is significant relationship

among education to fever typhoid.

Washing Hands before Eating

Table. 12 Habit Relationship Wash Hands before Eating to Typhoid Fever Incidence

Wash Hands Typhoid Fever Odds
Before Total P- Value .
. Yes Not Ratio
Eating
17 9 26
Not good 25 8% 13.6% 39 4% 0.044 2,883

Publisher: Faculty of Medicine Universitas Muslim Indonesia 30



Green Medical Journal Vol.5 Issue: 1 (April, 2023) Green Medical Journal

e-1SSN: 2686-6668 Volume 5 Issue 1
16 24 40
well 24.2% 36.4% 60.6%
ot 33 33 66
50% 50% 100%

Based on table 4.12 the result of the data found the connection between wash hand before eat and fever
typhoid. The patient that has the less habit for washing hand has fever typhoid 17 people (25.8%) and those
who do not experience fever typhoid as many as 9 people (13.6%). Whereas for the patient that good habits
in wash hand before eating has fever typhoid 16 people (24.2%) and those who do not experience fever
typhoid as many as 24 people (36.4%). Based on the statistical test Chi-Square with SPSS is obtained score
P-values of 0.044 (P-value <0.05). Then got concluded that there is significant relationship among wash
hand before eat to fever typhoid.

Based on table above is also obtained score Odds Ratio of 2.883. This signifies wash hands before eat
less good potentially causing somebody experience fever typhoid of 2.883 times compared with washing
hand before eating.

Habit Washing Hands after Defecation

Table. 13 Relationship of Washing Habits Hands after defecate to Incident Typhoid Fever

Wash Hands Typhoid Fever Odds
After Total P- Value .
. Yes Not Ratio
defecating
Not good 19 9 28
g 28.8% 13.6% 42.4%
14 24 38
Well 21.2% 36.4% 57.6% 0.013 3,619
Total 33 33 66
50% 50% 100%

Based on table 13, there is a connection between wash hand after defecating against fever typhoid. Less
patient, good in wash hand after defecate experienced fever typhoid as many as 19 people (28.8%) and those
who do not experience fever typhoid as many as 9 people (13.6%). Whereas for good patient wash hand after
defecate experienced fever typhoid as many as 14 people (21.2%) and those who don't experience fever
typhoid as many as 24 people (36.4%). Based on the statistical test Chi-Square with SPSS is obtained score
P-values of 0.013 (P-value <0.05). Then got concluded that there is significant relationship among wash
hand after defecate against fever typhoid.

Based on table above is also obtained score Odds Ratio of 3.619. This signify wash hand after less
defecate goods potentially causing somebody experience fever typhoid of 3.619 times compared with

washing hand after defecate.
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Habits of Snacking outside the House

Table. 14 Relationship between eating/ snacking habits outside the House against Incident Typhoid Fever

Eating or Typhoid Fever Odds
Snacking Yes Not Total P- Value Ratio
Habits
23 14 37
Not good 34.8% 21.2% 56.1%
10 19 29
well 15.2% 28.8% 43.9% 0.026 3121
Total 33 33 66
50% 50% 100%

Based on table. 14, the result of the data found the connection between habits of eating or snacking
outside house to fever typhoid less patient good in habit eat or experienced snacks fever typhoid as many as
23 people (34.8%) and those who do not experience fever typhoid as many as 14 people (21.2%). Whereas
for good patient habit eat or experienced snacks fever typhoid as many as 10 people (15.2%) and those who
don't experience fever typhoid as many as 19 people (28.8%). Based on the statistical test Chi-Square with
SPSS is obtained score P-values of 0.026 (P-value <0.05). Then got concluded that there is significant
relationship among habit eat or snacking to fever typhoid.

Based on table above is also obtained score Odds Ratio of 3.121. This signify habit eat or less snacks
good potentially causing somebody experience fever typhoid of 3.121 times compared with habit eat or
snacking.

Washing Foodstuffs Raw
Table. 15 Relationship of Washing Food stuffs Raw to Incident Typhoid Fever

Washing Raw Typhoid Fever Odds
Food Yes Not Total P-Value Ratio
Not good 18 10 28
27.3% 15.2% 42.4%
15 23 38
Well 22.7% 34.8% 57.6% 0.046 2,760
Total 33 33 66
50% 50% 100%

Based on table. 15 the result of the data found the connection between wash food raw to fever typhoid.
less patient good in wash food experienced raw fever typhoid as many as 18 people (27.3%) and those who
do not experience fever typhoid as many as 10 people (15.2%). Whereas for good patient wash food
experienced raw fever typhoid as many as 15 people (22.7%) and those who don't experience fever typhoid
as many as 23 people (34.8%). Based on the statistical test Chi-Square with SPSS is obtained score P-values
of 0.046 (P-value <0.05). Then got concluded that there is significant relationship among wash food raw to
fever typhoid.

Based on table above is also obtained score Odds Ratio of 2,760. This signify wash food less raw good

potentially causing somebody experience fever typhoid by 2,760 times compared with wash food raw.
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Sanitation Environment
Table. 16 Sanitation Relations Environment to Typhoid Fever Incidence

Environment Typhoid Fever Odds
sanitation Yes Not ol £ el Ratio
Low 25 17 42
37.9% 25.8% 63.6%
. 8 16 24
High 12.1% 24.2% 36,4% 0.041 2,941
Total 33 33 66
50% 50% 100%

Based on table.16 the result of the data found the connection between sanitation environment to fever
typhoid less patient good in sanitation experiencing environment fever typhoid as many as 25 people (37.9%)
and those who do not experience fever typhoid as many as 17 people (25.8%). Whereas for good patient
sanitation experiencing environment fever typhoid as many as 8 people (12.1%) and those who do not
experience fever typhoid as many as 16 people (24.2%). Based on the statistical test Chi-Square with SPSS
is obtained score P-values of 0.041 (P-value <0.05). Then got concluded that there is significant relationship
among sanitation environment to fever typhoid.

Based on table above is also obtained score Odds Ratio of 2.941. This signify sanitation low
environment potentially causing somebody experience fever typhoid of 2.941 times compared with sanitation

high environment.

Discussion
This research was conducted during the period October - December 2022 at the Lau Public Health

Center, Lau District, Maros Regency. And get a sample of 66 samples. From the sample, the following

discussion was obtained:

Age Relations to Typhoid Fever Incidence.

The data obtained were Typhoid Fever patients based on age, where there were 21 adolescent patients
11-19 years old ( 31.8 %) and 12 adult patients 20-60 years old ( 18.2 %). Based on the Statistical Square
Chi-Test with SPSS, p = 0.049 ( P-value <0.05) . So it can be concluded that there is a relationship between
age and the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros Regency. This research
conducted on fever patients typhoid children and youth who treated in Home Sick Pertamina Star Amen city
Lampung Year 2018 based on age highest exist at age teenager ©8 .

Typhoid fever could happens to all age , At Age children 5-11 years is age school where in the group
age the often do outside activity _house , so that risky infected Salomonella typhi like snacking at school or
outside house which not enough guaranteed cleanliness ( consume food and drink which contaminated ).

There are factors hygiene, power stand body and milk contamination or product milk by carrier could causing
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children more many contaminatedSalmonella typhi ©¢®

Gender Relations against Typhoid Fever Incidence

The results obtained were 22 male patients (33.3 %) and 11 female patients (16.7 %). Based on the
Statistical Square Chi-Test with SPSS, the value of p = 0.0 14 (P - value < 0.05). So, it can be concluded
that there is a relationship between gender and the incidence of Typhoid Fever at the Lau Health Center,
Lau District, Maros Regency.

This research conducted by Maria in 2012, namely that men have more activities outside the home
than women. More men consume ready-to-eat food or food stalls which usually contain a lot of flavoring
and hygiene that is not guaranteed, compared to women who prefer to cook their own food so they pay more
attention to the composition and cleanliness of the food. This habit makes men more susceptible to food-
borne diseases such as typhoid if the food purchased is not hygienic. Based on this discussion, from a dietary

perspective, men are more susceptible to disease than women. 0

Educational Level Relationship to Typhoid Fever Incidence

The data obtained were typhoid fever patients based on education level, where elementary school
patients were 14 patients (21.2 %), Junior high school patients were 10 patients (15.2%), high school
patients were 7 patients (10.6 %), and D3 /Higher Education in 2 patients (3.0%). Based on the Square
Statistical Chi-Test with SPSS, p value = 0.07 (P - value < 0.05). So, it can be concluded that there is a
relationship between the level of education and the incidence of Typhoid Fever at the Lau Health Center,
Lau District, Maros Regency.

This is in line with firmawati's research (2021) that Education level matters to incident fever typhoid
where Education level SD, SMP categorized low “Y. Low level of knowledge could cause somebody no

understand how guard hygiene and storage food so that could increase risk happening disease typhoid fever.
21

The Relationship between the Habits of Washing Hands before Eating To Incident Typhoid Fever.

The results obtained were 17 patients (25.8%) who did not wash their hands well and 16 patients
(24.2%) were good at washing their hands . Based on the Square Statistical Chi-Test with SPSS, p =0. 0 44
(P-value < 0.05) . So it can be concluded that there is a relationship between the habit of washing hands
before eating with the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros Regency.

This research conducted by Malau in 2015, tittle the relationship between the habit of washing hands
before eating and the incidence of typhoid fever in the working area of the Bandarharjo Health Center in
Semarang City, the results obtained were p = 0.042 with OR = 2.870 and Cl = 1.135-7.252. The results of
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another similar study by Pramitasari (2013) regarding the risk factors for typhoid fever at Ungaran Hospital
concluded that the habit of not washing hands before eating and washing hands without using soap is a risk
factor for typhoid fever G,

Also supported by research conducted by Prasad (2018) also states that dirty hands can transfer
pathogenic bacteria from hands to food, so that the bacteria that enter can infect a person's body, so washing
hands frequently after defecating and before eating using soap can reduce risk of typhoid fever . The results
of this study can illustrate that the circumstances of cases and controls have quite clear differences, where in
the group of cases who have a bad habit of washing their hands before eating more than those who have good
habits . This shows that the habit of washing hands before eating has a significant effect on the incidence of
typhoid fever , so self-awareness is needed to get used to washing hands with running water soap to prevent
transmission of Salmonella . typhi onto food from dirty hands ©®

The Relationship between Hand Washing Habits After defecate to Incident Typhoid Fever

The results of the data were that 19 patients (28.8%) patients did not wash their hands well and 14
patients (21.2 %) were good at washing hands. Based on the Square Statistical Chi-Test with SPSS, p=0.0
13 (P-value < 0.05) . So it can be concluded that there is a relationship between the habit of washing hands
after defecating with the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros Regency

Research this aligned with study Maghfiroh, Arum Siwiendrayanti (2016) obtained results there is
connection among habit wash hand after defecate with incidence of Typhoid Fever. Dirty hands or
contaminated could move bacteria or viral pathogens from body, faces or other sources to food. Therefore,
cleanliness hand with wash hand need get priority high, though Thing the often underestimated washing with
soap as cleaning, scrubbing and rinsing with running water will wash away particle lots of dirt contain micro

organization. 8

The Relationship of Eating / Snacking Out to Typhoid Fever Incidence
The results of the data are that the patient often eats outside 23 patients (34.8%) and 10 patients

(15.2%) infrequent snacks. < 0.05). So, it can be concluded that there is a relationship between snacking
outside and the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros Regency.

This is in line with the research conducted by Nada Khairunnisa in 2020, namely the relationship
between snacking habits with incident fever typhoid in children age school is taken care of stay HOSPITAL
petala earth Riau province in 2020, the results obtained were p = 0.0 26 with OR = 5.571 ®9  The results
of other studies are similar namely by Volard (2013) that the habit of snacking or eating outside the
provision of the home is a risk factor for the incidence of typhoid fever in inpatients at Ungaran Hospital.

The behavior of food handlers influences food contamination. A food handler is encouraged to adopt healthy
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behaviors related to food handling, including washing hands before handling or processing food. food
obtained from roadside food vendors is significantly associated with the transmission of typhoid fever
(OR=3.34) and also in another study found that street food or beverage vendors or itinerants more often did
not wash their hands before preparing food, had direct contact with food and less educated than restaurants
and stalls “?

Relationship of Washing Raw Foods to Incident Typhoid Fever

The results of the data obtained were that there were 15 patients (22.7 %) who often washed food and
did not wash frequently food as many as 18 patients (27.3 %)). Based on the Statistical Square Chi-Test with
SPSS, p value = 0.04 6 ( P-value <0.05). So it can be concluded that there is a relationship between
Handwashing Habits and the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros
Regency.

Syapila's research in 2018 that found Salmonella contamination sp in vegetables can come from
irrigation water contaminated with sewage, soil, or animal manure used as fertilizer. In addition, vegetables
that grow around wastewater disposal can also be contaminated with Salmonella bacteria sp. In this study
most of the respondents had washed the vegetables to be consumed using running water. Consuming raw
vegetables will not be a problem if consumed in the right way, namely by washing thoroughly before
consumption to remove dirt, chemicals such as pesticides, and Salmonella bacteria. typy. So that it can reduce

the transmission of typhoid fever through raw food G%,

Environmental Sanitation Relations to Incident Typhoid Fever

The obtained data result based on clean water sanitation that is good as many as 8 patients (12.1 %)
and not good as many as 25 patients (37.9%). Based on the Statistical Square Chi-Test with SPSS, p value =
0.04 1 (P-value <0.05) . So it can be concluded that there is a relationship between Environmental Sanitation
and the incidence of Typhoid Fever at the Lau Health Center, Lau District, Maros Regency.

This is in line with opinion Widoyono in 2011 that clean water facilities is one _ means sanitation that
is not lost importance related with incident fever typhoid . Principle transmission fever typhoid is through
faecal -oral, germs originate from feces or urine sufferer or even carrier (carrier disease that is not sick) who
entered to in body through water and food. Use of polluted drinking water germs in a manner bulk often
responsible answer to happening Extraordinary Events (KLB) “3),

research conducted by Namrata Prasad in 2018 own facility sanitation that is not repaired or damaged
(OR =4.30; 95% CI 1.14-16.21) in a manner significant associated with fever typhoid as well as in line with
research by Nurvina Wahyu Artanti (2012), which shows that clean water facilities with incident fever

typhoid obtained from p value = 0.004 (<0.05) and OR of 2.215 which means that respondents who have
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clean water facilities no fulfil condition have risk for affected by Typhoid Fever 2.215 times more big from
the respondent have clean water facilities fulfil terms ¢4,
Conclusion

Based on results, study concluded that on the variable age, gender, education, habits wash hand
before eats, habit washes hand after defecation, habit eats / snack outside home, custom wash ingredients
food raw and sanitary environment own connection with factor risk incident fever typhoid in the health center
Lau districts Maros in 2021.
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