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ABSTRACT

Surgical Site Infection (SSI) rates that are still high are an important issue because from this
SSI the patient's condition can deteriorate. WHO reports that SSI in the world ranges from 5%
-15%, SSI in Indonesia was 55.1% and Cesarean Section (CS) SSI in Harapan Jayakarta
Hospital in 2018 was 8%. Objective: To determine the factors related to the incidence CS SSI
in Harapan Jayakarta Hospital in 2019. Methodology: The research design is cross sectional
approach. The population was 229 people with a sample of 146 people. The sampling technique
uses simple random sampling technique. Data were analyzed using chi square t-test to
determine the relationship between variables. Results: Chi square test results showed that there
was a relationship between age and the incidence of CS SSI (p=0.011), there was no
relationship between parity and the incidence of CS SSI (p=0.237), there was a relationship
between education and the incidence of CS SSI (p=0,000), there was a relationship between
BMI with the incidence of CS SSI (p=0.006), there was a relationship between DM and the
incidence of CS SSI (p=0,000), there was a relationship between anemia with the incidence of
CS SSI (p=0,000), and there was a relationship between prophylaxis antibiotic and the
incidence CS SSI (p=0.01). Conclusions and Recommendations: There was a relationship
between age, education, BMI, DM, anemia and prophylactic antibiotics with the incidence of
CS SSI. There was no relationship between parity and CS SSI. It is expected that health workers
can pay attention to risk factors that can cause surgical site infections and take proper care of
wound care.
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BACKGROUND

The incidence of infection is a serious problem in postoperative patients. This is because
it can increase the length of treatment, maintenance costs can even cause death. According to
WHO, there were 25 million deaths worldwide in 2011, one third of which were caused by
infectious diseases (WHO, 2011). Surgical Wound Infection or Surgical Site Infection (SSI) is
an infection of an surgical wound or organ / space that occurs within 30 days after surgery or
within 1 year if an implant is present. Sources of bacteria in surgical wound infections can
come from patients, doctors and teams, the environment, and including instrumentation
(Hidayat, 2010). The World Health Organization (WHO) survey reports that the incidence of
surgical wound infections in the world ranges from 5% to 15% (WHO, 2015). WHO data shows
that about 5% -34% of total nosocomial infections are surgical wound infections (Haryanti et
al., 2013). The National Nosocomial Infection Surveillance (NNIS, 2010) United States
America indicates that surgical wound infection is the third most common infection that occurs
in hospitals, about 14-16% of total patients in hospital experience surgical wound infections.
For obstetric surgery cases Studies that have been carried out in several developing countries
found the incidence of surgical wound infection with SC as follows: 12.5% ILO SC in Nigeria,
29.38% ILO SC in Oman and 9.6% ILO SC in Thailand (Novelia, Sia & Songwathana, 2017).

According to the Indonesian Ministry of Health in 2011, the incidence of surgical wound
infection in government hospitals in Indonesia was 55.1% (Asyifa, Suarniant & Mato, 2012).
The results of Yuwono's (2013) study proved that the incidence of surgical wound infections
in Dr. Mohammad Hoesin (RSMH) Palembang was 56.67% consisting of 70.6% superficial
incision surgical wound infection, 23.5% deep incision surgical wound infection and 5.9%
organ surgery wound infection. Surgical wound infection was found the fastest on the third day
and the most were found on the fifth day and the longest was the seventh day. Service quality
indicator data obtained from RSUD Dr. Djasamen Saragih Pematangsiantar in 2011 (April to
September period) there was a number of incidence of surgical wound infection in a room,
room C1 which had the highest infection rate, the surgical wounds reaching 8.00% in May and
6.25% in June (Sinaga & Tarigan, 2012 ).

The incidence of surgical wound infection in the Government General Hospital (RSUP)
Dr. Sardjito is in the second place, with 17% data obtained after urinary tract infections
(Dahesihdewi, 2015). The results of Rusmawati's research (2013) at Panembahan Senopati
Bantul Hospital showed that there was 87% of patients who received surgery were exposed to
superficial infections and 13% were affected by deep incision infections due to respondent
characteristic factors including age, gender, body weight (BB), length of time. surgery, type of
surgery and factors of the operation including medical history, drug use, use of drains, implants,
dressings and wound care.

There was an increase in the post-CS SSI incidence in the Department of Obstetrics and
Gynecology (Obsgin) in September 2014 more than double compared to the incidence in the
previous month, from the range 0.16% - 0.33% to 2.32%, whereas in RSCM it should not be
more than 2%. Thus, this was already included in the criteria for an extraordinary event (Hakim,
2017). The IPCN-Link RSCM report mentions 10 cases of infection in the Operational Area in
the Midwifery and Gynecology Ward in August 2011, 7 cases in September 2011 and 8 cases
in October 2011 (Wardoyo, ef al., 2011).

Infection in obstetrics is the second cause of maternal death after bleeding in the mother
after delivery. Among obstetric surgery patients, surgical wound infection is the most common
nosocomial infection that occurs in hospitals (Amenu, 2011). The condition of the incidence
of surgical wound infection in several countries is very worrying. In the past 20 years, many
developments have been made to find the main problems and causes of surgical wound
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infection, because this condition prolongs patient care time and the use of services outside the
hospital (Elvizar, 2009).

There are two factors that play an important role in influencing the incidence of surgical
wound infection, 1) Endogenous factors are factors that exist in sufferers such as age, gender,
disease predisposing to surgical wound infection, and previous operations. 2) Exogenous
factors are factors outside the patient, such as the length of time the patient is hospitalized, the
level of wound hygiene, regular use of antibiotics, duration of antibiotics after cesarean section,
length of operation, and the number of personnel in the operating room (Puspitasari, 2011).

One way to reduce the incidence of surgical wound infection is to reduce the factors that
can increase the risk of surgical wound infection (Anton, 2006). Factors related to the incidence
of labor by cesarean section based on indications of maternal pregnancy were 38 (41.77%)
incidents of prolonged labor. Another factor causing the incidence of delivery with cesarean
section is an indication that the failure of family planning was 3 (60%) incidents (Dewi, 2012).
Based on patient characteristics, the risk of surgical wound infection can be reduced, especially
in planned operations by paying attention to age characteristics, diabetes, smoking habits,
obsession, infection in other parts of the body, bacterial colonization, decreased endurance, and
length of surgical procedures. Hidayat, 2010). From the results of a preliminary study
conducted in October, data from the medical records of Harapan Jayakarta Hospital in 2018
showed an incidence of surgical wound infection was 8%. This study aims to determine the
factors associated with the incidence of SC wound infection at the Jakarta Hospital in 2019.

METHODS

The research design used was a survey method with a cross sectional approach. The
population in this study were all postoperative cesarean section patients in January-December
2019 at Harapan Jayakarta Hospital which consisted of 229 people. The sample used was some
postoperative cesarean section patients at Harapan Jayakarta Hospital in 2019 which consisted
of 146 respondents. The sampling technique used was simple random sampling. The study was
conducted in January 2019. The research instrument used in this study was a checklist sheet
and patient medical records obtained from the hospital where the study was conducted.
Variables are age, parity, education, BMI, history of diabetes, anemia and prophylactic
antibiotics, and caesarean section surgical site infection.

RESULTS
Table 1. Frequency of respondents based on variables
Variabel f (%)
CS SSI
Infected 16 11
Not infected 130 89,0
Age
At risk 66 45,2
Not at risk 80 54,8
Parity
At risk 62 42.5
Not at risk 84 57,5
Education
Low 31 21,2
High 115 78,8
BMI
Normal 65 445
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Not Normal 81 55,5
History of Diabetes
Yes 19 13
No 127 87,0
Anemia
Anemic 47 32,2
Not anemic 99 67,8
Prophylaxys antibiotics
Given 62 42,5
Not given 84 57,5

Table 1 shows that out of 146 patients, 16 (11%) had CS SSI, 130 people (89.0%)
did not experience CS SSI. Based on the age of the 146 respondents, 66 people (45.2%)
were included at the risk age, while 80 people (54.8%) were included in the non-risk age.
Based on the parity out of 146 respondents, 62 (42.5%) were included in risk parity and
84 people (57.5%) were included in the risk parity. Based on the education, out of 146
respondents, 31 people (21.2%) were included in the Low education while 115 people
(78.8%) belong to higher education. Based on the BMI, out of 146 respondents, 65 people
(44.5%) belong to normal BMI while 81 people (55.5%) belong to abnormal BMI. Based
on the history of DM out of 146 respondents, 19 people (13%) included patients who had
a history of DM while 127 people (87.0%) included patients who did not have a history of
DM. Based on anemia, out of 146 respondents, 47 people (32,2%) included patients who
were anemic while 99 people (67.8%) were included in patients who were not anemic.
Based on prophylactic antibiotics, out of 146 respondents, 62 people were included in the
patient who was given while 84 people (57.5%) were included in patients who are not
given antibiotics prophylactic.

Tabel 2. Relationship between age, parity, education, BMI, history of DM, anemia and
prophylactic antibiotics with the incidence of CS SSI

CS SSI Total
Variabel Infected . Not pValue  OR
infected
f % f % f %
Age
At risk 12 182 54 81,8 66 100 0,011 4,2
Not at risk 4 5,0 76 95,0 80 100
Parity
At risk 9 145 53 855 62 100 0,237 1,9
Not at risk 7 8,3 77 91,7 84 100
Education
Low 9 290 22 71,0 31 100 0,000 0,158
High 7 6,1 108 939 11 100
5
BMI 0,006 6,5
Normal 2 3,1 63 96,9 65 100
Not Normal 14 17,3 67 82,7 81 100
History of Diabetes 0,000 15.43
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Yes 9 474 10 52,6 19 100
No 7 55 120 94,5 12 100
7

Anemia
Anemic 15 31,9 32 68,1 47 100 0,000 45,94
Not anemic 1 1,0 98 99,0 99 100

Prophylaxys

antibiotics
Given 2 3,2 60 96,8 62 100 0,01 6,0
Not given 14 16,7 70 83,3 &4 100

Based on table 2 shows that out of 80 respondents who have no risk age, most of the
respondents (95.0%) did not experience CS SSI. The statistical test results obtained p value
0.011 (P <a), which means that there was a relationship between age and the incidence of CS
SSI with an OR = 4.2, meanS that patients who were at risk have a 4 times greater chance of
experiencing surgical wound infections than patients who have age were not at risk. Out of 84
respondents who had no risk parity, most of the respondents (91.7%) did not experience the
CS SSI. The statistical test results obtained p value 0.237 (P> o), which means that there was
no relationship between parity and the incidence of surgical wound infection.

The results of the education analysis with the incidence of the ILO SC show that out of
the 115 respondents who had higher education, most of the respondents (93.9%) did not
experience the CS SSI. The statistical test results obtained p value 0.000 (P <a)), which means
that there was a relationship between education and the incidence of SC surgery wound
infection with an OR = 0.158 means that patients with low education have a 0.2 times greater
chance of experiencing surgical wound infections than patients who have higher education.
The results of the analysis of BMI with the incidence of CS SSI show that out of the 81
respondents who had an abnormal BMI, most of the respondents (82.7%) did not experience
CS SSI.

Out of the 65 respondents who had a normal BMI, most of them were (96.9%) did not
experience CS SSI. The statistical test results obtained p value 0.006 (P <a), which means that
there was a relationship between BMI and the incidence of CS SSI with an OR = 6.5, means
that patients who have an abnormal BMI have a 7 times greater chance of experiencing surgical
wound infections than patients who have a normal BMI. The results of the analysis of the
history of DM with the incidence of ILO SC showed that out of the 127 respondents who had
no history of DM, most of the respondents (94.5%) who did not experience CS SSI. The
statistical test results obtained p value 0.000 (P <a), which means that there was a relationship
between the history of DM and the incidence of CS SSI with an OR = 15.43, means that patients
who have a history of DM have a 15 times greater chance of experiencing surgical wound
infections than patients with no history of DM
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The analysis of anemia with the incidence of CS SSI shows that out of the 99
respondents who were not anemic, most of the respondents (99.0%) did not experience CS
SSI. The statistical test results obtained p value 0.000 (P <a), which means that there was a
relationship between anemia and the incidence of CS SSI with an OR = 45.94 means that
anemic patients have a 46 times greater chance of experiencing surgical wound infection
than patients who were not anemic. The results of the analysis of prophylactic antibiotics
with the incidence of ILO SC showed that out of the 84 respondents who were not given
prophylactic antibiotics, the majority of respondents were (83.3%) did not experience CS
SSI. The statistical test results obtained p value 0.01 (P <a), which means that there was a
relationship between prophylactic antibiotics and the incidence of CS SSI with an OR = 6.0
value means that patients who are not given prophylactic antibiotics have a 6 times greater
chance of CS SSI compare to patients who were given prophylactic antibiotics.

DISCUSSIONS

The result shows that there was a relationship between age and the incidence of
surgical wound infection. The best age to get pregnant or give birth is between 20-35 years.
At that age the female reproductive organs have developed and are functioning optimally.
Conversely, women under 20 years of age or over 35 years of age are not good at getting
pregnant or giving birth, because pregnancies at this age have a high risk of miscarriage, or
labor failure, and can even cause death. Older women have a higher risk of childbirth
complications than younger women. For women aged 35 years and over, besides physically
weakening, there is also the possibility of various risks of health problems, such as high
blood pressure, diabetes and various other diseases (Gunawan, S 2010). This is reinforced
by the results of research conducted by Sandy, et al. (2015) which states that the results that
there was a significant correlation (correlation) between age and surgical wound infection
experienced by respondents. Delivery with the CS method is a delivery that is more
susceptible to infection. This possibility will be strengthened by the age-related condition of
the patient such as, if the patient's age is still < 20, the reproductive organs are not fully
ready for childbirth. Likewise, when the patient's age is > 35 where the general body
condition has decreased due to aging. This proves that age is closely related to the incidence
of CS SSI. Researcher's recommendation is to avoid the occurrence of surgical wound
infection for the mother's age at risk, always be diligent in carrying out checks so that if
there are other complications, treatment can be done as early as possible.

The results of the analysis based on parity showed that there was no relationship
between parity and the incidence of CS SSI. Parity or the frequency of mothers giving birth
to children greatly affects the health of mothers and children, because the likelihood of
maternal morbidity and mortality is higher for mothers who are pregnant for the first time
than mothers who already have two or three children. After the fifth child the numbers
became very striking. In mothers with high parity, maternal mortality and child mortality
are high, due to frequent childbirth, things such as health problems due to malnutrition,
anemia, antepartum bleeding, multiple pregnancy, preeclampsia, eclampsia, the occurrence
of sagging in the abdominal wall and uterine wall are obtained. also other possibilities that
can occur so that from this situation it will be easy to make childbirth difficult (Dita, 2012).
This is supported by research conducted by Vianti (2015) which states that out of 1592
patients with cesarean section, 311 patients experienced SSI (19%). The results of
multivariate logistic regression analysis, the significant risk factors for the incidence of ILO
for parity were [OR = 1.69 (1.19-2.40)]. From this current study results, although parity has
no relationship with the incidence of surgical wound infection, parity is still closely related
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to other factors that influence surgical wound infection. As with age, usually the older the
risk, the parity is usually at risk. For example, for the age of more than 35, usually the mother
has a parity of more than 3 or including risk parity. Therefore, even though parity does not
directly have a relationship with the incidence of CS SSI, parity can indirectly affect the
wound healing process and can affect the occurrence of SC surgical wound infection. It is
hoped that pregnant women with parity > 3 to always check their health conditions during
pregnancy in order to avoid complications of childbirth.

The results showed that there was a relationship between education and the incidence
of infection with SC surgery wounds. This is in line with research conducted by Muttagien
et al., (2016) which explains that patients with post-cesarean surgery wound infections have
the highest level of elementary education, namely 4 people (20%). Followed by high school
education level, namely 3 people (15%), junior high school education level namely 2 people
(10%), and at the bachelor level education level namely 1 person (5%). Referring to the test
results, it can be explained that the higher the education, the easier the information will be
obtained. Patients can find out how to properly care for wounds from various sources of
information so that they can prevent surgical wound infections from occurring. This proves
that education is very influential with the incidence of SC Surgery Wound Infection. Patients
are expected to be aware in seeking and obtaining health information both formally and
informally in order to understand how to prevent post-surgical wound infection.

The results showed that there was a relationship between BMI and the incidence of
surgical wound infection. BMI (Body Mass Index) is a mathematical formula expressed as
body weight (in kilograms) divided by the square of height (in meters) (Arisman, 2011).
This is in line with research conducted by Widyastuti (2016) which shows that the
correlation between BMI and the wound healing process was significant. In obese people
wound healing will occur slowly because the fat tissue is more difficult to fuse, it is easier
to infect, and takes a long time to heal. Fat tissue lacks blood supply to resist bacterial
infection and deliver nutrients and cellular elements for healing. If the damaged tissue does
not immediately get the nutrients it needs, the wound healing process will also be hampered,
allowing for infection to occur. From the comparative study above, it is stated that BMI is
related to wound healing, meaning that if the wound healing occurs normally it can be said
that the patient does not have an surgical wound infection, but if there are obstacles during
wound healing such as gore, pus discharge and so on, the patient experiences an surgical
wound infection. Pregnant women are expected to control their weight by consuming
balanced nutrition in order to avoid the risk of high BMI which can facilitate the occurrence
of CS SSIL.

The results showed that there was a relationship between the history of DM and the
incidence of infection with CS SSI. When pregnant, a mother will instinctively increase her
food consumption, so that the mother's weight will automatically increase by 7-10 kg. When
the mother's food is added to her consumption, it turns out that insulin production is
insufficient, there will be symptoms of diabetes mellitus (Lanywati, 2011). Marsaoly (2016)
explained that based on the results of patients with surgical wound infections with a history
of comorbidities with diabetes mellitus, they had a higher incidence rate of CS SSI by
19.4%, when compared to those without a history of diabetes mellitus by 8.5%. In patients
who have a history of DM, if they have a wound it will be difficult to heal because diabetes
can affect the body's ability to heal itself and fight infection. Therefore, if a person is
suffering from diabetes mellitus with very high sugar levels it will make the wound healing
process slow. Pregnant women with a history of DM must be able to be detected as early as
possible. If a mother with DM experiences CS SSI, special care must be taken for the
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surgical wound and assisted by a good and healthy lifestyle and diet.

The results showed that there was a relationship between anemia and the incidence of
surgical wound infection. Anemia usually results from iron deficiency. Iron is part of the
hemoglobin molecule. Lack of iron in the body can be caused by many things. Lack of iron
in adults is almost always caused by chronic, repetitive bleeding that can come from all parts
of the body (Soebroto, 2010). Nurani (2015) explains that there was a significant relationship
between anemia and the wound healing process. Anemia condition greatly affects the
possibility of surgical wound infection. If the patient has a low hemoglobin level, the wound
healing process will be hampered, which may lead to postoperative wound infection. Early
detection of this anemia problem is very important during antenatal care. The regular
consumption of Fe tablets during pregnancy is a solution so that pregnant women are free
from anemia, thereby minimizing the risk of developing CS SSI.

The results of the analysis showed that there was a relationship between prophylactic
antibiotics and the incidence of SC surgery wound infection. Prophylactic antibiotics are
infection prevention therapy. Prophylaxis is actually divided into two, namely primary
prophylaxis and secondary prophylaxis (suppression) or eradication. Primary prophylaxis is
intended for prevention of early infection, whereas secondary prophylaxis is intended for
prevention of recurrence or reactivation of pre-existing infections (Kurniawan, 2012). This
is in line with research conducted by Pratiwi & Huriah (2011) which states that there was a
difference in the incidence of clean surgical wound infections in patients with prophylactic
antibiotics. Prophylactic antibiotics can reduce the possibility of surgical wound infection.
This prophylactic antibiotic administration procedure is a mandatory procedure
implemented in health facilities. Health workers should always pay attention to the
procedure for giving prophylactic antibiotics both in terms of dose concentration and by the
type of antibiotic itself.

CONCLUSSIONS

The results shows that majority of respondents were not at risk of age (54,8%), were
not at risk of parity (57,5%), high educated (78,8%), not normal BMI (55,5%), have no DM
history (87%), not anemic (67,8%), and were not given prophilaxys antibiotics (57,5%).
There was a relationship between age, education, BMI, history of DM, anemia, and
prophylaxis antibiotic and the incidence of CS SSI. While, there was no relationship between
parity and the inscidence of CS SSI. Future research is needed to explore extrinsic factors
which related to the incidence of CS SSI such as duration of surgery, wound treatment, etc.
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