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ABSTRACT 

 

Context: Surgical site infection continues to be a major cause of morbidity and mortality among post 

operative cases worldwide. 

Aims: This study was conducted to find out incidence of surgical site infection (SSI) and associated 

factors in post operative patients. 

Settings and Design: The present study was institution based prospective observational study. 

Materials and Methods: This study was conducted at a tertiary care hospital over a period of two 

month in the department of surgery. Subjects were patients operated in the hospital in 2 months of our 

study period and followed till tenth postoperative day for SSI. Predesigned, pretested, semi-structured 

questionnaire and predefined local examination findings were used for data collection. Data analyzed 

by using various statistical methods like percentage, proportions, graphs, tables and suitable statistical 

software. 

Results: The incidence rate of surgical site infections found in the present study was 18.12%. A very 

high incidence of SSIs has been found in Muslims with a rate of 43.75%, which is statistically 

significant with p value of 0.0138. Open surgery have 20.90% prevalence of SSIs which is very high 

as compared to laparoscopic surgery (3.85%). 

Conclusions: Surgical site infection is one of the important complications of surgery. SSI rate is 

found to be less in this study in comparison to the previous ones. Record keeping and a monitoring 

system for SSI is necessary to suggest preventive and control measures which can lower the infection. 

 

Key-words: Surgical site infection, Incidence, Government hospital, Religion, Site of surgery, 

Laparoscopic surgery. 

 

INTRODUCTION 
SSIs are among the most common 

hospital acquired infections comprising 

14-16 percent of inpatient infection. 
[1]

 

Such infection lengthens the bed stay for 

an average of seven days. This leads to 

physical and mental trauma to patients and 

results in avoidable financial burden on 

patients and health systems. Potential 

sources of infection are the patient 

(especially contamination by alimentary 

tract bacteria), hospital environment, food, 

other patients, staff and infected surgical 

instrument, dressings, and even drugs and 

injections.  

SSI is identified with redness, 

inflammation, heat, pain, a temperature of 

38°C, and septic drainage from the 

surgical site during 30 days following 

operation. 
[2]

 In a study, the rate of wound 

infection for 15 to 24-year old patients was 

only 10 % but increased significantly for 

http://www.ijhsr.org/
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those over 65 years of age. Same study 

showed, in patients who showered with 

ordinary soap preoperatively, the infection 

rate was reduced to 2.3%. Only 3% of 

operations lasting 30 minutes or less led to 

infection, while for operations lasting 

more than 6 hours, this rate increased 

to18%. Among other factors that delay 

wound healing or increase the infection 

rate are cigarette smoking, which increases 

the postoperative infection rate 5-fold, and 

the use of steroids, which delays wound 

healing and increase the infection rate by 9 

%. Shaving during surgeries reduces the 

chances of SSi. 
[3]

 Sterile gloves contribute 

to preventing SSI. 
[4]

 Aseptic surgical 

techniques are claimed to decrease the 

infection rate, though not to zero. 
[5]

 

However, the administration of 

prophylactic antibiotics 30 to 60 minutes 

before surgery decreases the incidence of 

SSI. 
[2,5-11]

 Other contributing factors are 

the type of surgery and secondary 

infections. 

Surgical site infections remain a 

major cause of hospital-acquired infections 

irrespective of improvements being done 

in operating room practices, instrument 

sterilization methods, better surgical 

technique and the best efforts of infection 

prevention strategies. Rates are still 

increasing globally even in hospitals with 

most modern facilities and standard 

protocols of preoperative preparation and 

antibiotic prophylaxis. SSIs also contribute 

to increased costs owing to longer hospital 

stays, readmissions and additional use of 

antibiotics that can lead to antibiotic-

resistant bacteria. Patients who experience 

SSIs are up to 60% more likely to spend 

time in the intensive care unit, five times 

more likely to be readmitted to hospital 

and twice as likely to die compared with 

patients without an SSI. 
[12]

 Hence, there is 

a need of information to identify 

opportunities for quality improvement as 

well as guiding the selection of 

interventions that may be required to 

improve compliance with guideline 

recommendations and thereby reducing 

SSI rates. 

The objective of this study is to 

assess incidence of SSI and factors 

associated so that preventive guidelines 

could be made to avoid morbidity and 

additional financial burden, associated 

with the SSIs. 

 

MATERIALS AND METHODS 

This prospective observational 

study was conducted at a tertiary care 

teaching hospital over a period of two 

month, on the patients operated 

consecutively, in the department of general 

surgery. Screening for the inclusion and 

exclusion criterion was done and eligible 

patients were included into the study after 

taking their written informed consent. 

Patients who were screened but not 

enrolled in the study (including patients 

unable to give informed consent due to any 

reason) will be documented in the 

screening log, recording the reason for 

exclusion. 

Inclusion criteria 

 Age equal or greater than 18 years. 

 Informed consent. 

 Patients undergoing elective surgery 

for any reason. 

Exclusion criteria 

 Participation in another intervention-

trial with interference of outcome of 

this study. 

 Impaired mental state or language 

problems. 

 Patients undergoing emergency 

surgery. 

Study design: 
The stages for data collection and 

information completion were: 

identification of patients, preoperative 

interview, postoperative interview, record 

completion and alternate day examinations 

for 7-10 days following the operation, and 

pre-discharge examination. The present 

study was institution based prospective 

observational study with qualitative and 

quantitative component. A study proforma 
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was pretested before the actual study 

undertaken. 

Study area: The study was carried out in 

general Surgery department, of a tertiary 

care teaching hospital in north-central 

India. 

Study subjects: Subjects were selected 

from patients operated electively in the 

hospital in 2 months of our study period 

after obtaining consent and are followed 

till 7 -10 days after surgery and for SSI.  

Consent: After explaining the nature, 

procedure, purpose and other relevant 

details of the study, written informed 

consent will be obtained from the patients. 

They will be assured that confidentiality 

will be strictly maintained regarding their 

personal information. Those subjects will 

be finally included in the study who will 

furnish the written informed consent for 

participation in the study. Participants will 

be given the choice to withdraw at any 

time from the study. 

Instruments used for assessment: 

a) Description of proforma Predesigned, 

pretested, semi-structured 

questionnaire and predefined local 

examination findings will be used for 

data Collection. 

b) Selection of respondent: Based on the 

exclusion and inclusion criterion of the 

study. 

c) Ethical consideration: Ethical approval 

regarding the study will be obtained 

from human research ethical 

committee of the hospital prior to the 

start of study.  

Statistical analysis: After collection data 

analyzed using various required statistical 

methods like percentage, proportions, 

graphs and tables and by using suitable 

statistical software to apply chi square test. 

 

RESULTS 

A total of 29/160(18.125%) cases 

with SSI were found. A very high 

incidence of SSIs has been found in 

muslims with a rate of 43.75%, which is 

statistically significant with p value of 

0.0138. (Table 1) 

 

Table 1.Socio-demographic characteristics and surgical wound infection 
Socio-demographic 

Characteristics 

Total patients Surgical site 

infection 

Non surgical 

Site infection 

Chi sq. Value p value 

Age 

18-29 yrs 

30-49 yrs  

50 & above 

 
38 

62 

60 

 
8(21.05%) 

9(14.52%) 

12(20%) 

 
30(78.95%) 

53(85.48%) 

48(80%) 

 
 

59.0 

 
 

0.0 

Sex 

Male 
Female 

 

91 
69 

 

21(23.07%) 
8(11.59%) 

 

70(79.93%) 
61(88.41%) 

 

3.49 

 

0.062 

Residence 

Rural 
Urban 

 

71 
89 

 

15(21.13%) 
14(15.73%) 

 

56(78.87%) 
75(84.27%) 

 

0.775 

 

0.379 

Religion 

Hindu 

Muslim 

 

144 

16 

 

22(15.78%) 

7(43.75%) 

 

122(84.72%) 

9(56.25%) 

 

6.065 

 

 

0.0138 

 

The number of cases with SSI were 

2(25%) in head and neck operations, 

18(16.22%) in abdominal, 1(10%) in 

chest, 10(47.62%) in perineum, 2(15.39%) 

in operations on extremities. (Table 2) 
 

Table 2. Showing relation of SSIs with surgery done at 

different sites of body 
Site of operation Total SSI NON SSI 

Head & Neck 8 2 6 

Chest 10 1 9 

Abdomen 111 18 93 

Perineum 21 10 11 

Extremities 13 2 11 

Open surgery have 20.90% 

prevalence of SSIs which is very high as 

compared to laparoscopic surgery (3.85%). 

(Table 3) 

Highest rate of SSI was seen on 5
th

 

day of operation i.e. 2
nd

 post operative 

dressings (41%). Out of 91 male patients, 

21(23.07%) males have SSIs while 

8(11.59%) out of 69 females have SSIs. 

Hair removed by clipper/razor has high 

chances of infection that is 23.08% in 
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comparison to 11.59% in hair removed by depilation cream. (Chart 1) 
 

Table 3. Intraoperative observations and surgical wound infection 

Intra operative Observation Total patients Surgical site 

infection 

Non surgical 

site infection 

Chi sq. value p value 

Type of operative wound  

Clean 
Clean contaminated 

Contaminated 

 

114 
45 

1 

 

19(16.67%) 
10(22.22%) 

0 

 

95(83.33%) 
35(77.78%) 

1(100%) 

 

 
0.894 

 

 
0.64 

Operation duration 

<1 hour 

1-2 hours 

>2 hours 

 
45 

77 

38 

 
7(15.56%) 

11(14.29%) 

11(28.95%) 

 
38(84.44%) 

66(85.71%) 

27(71.05%) 

 
 

3.96 

 
 

0.138 

Method of operation 

Open 

Laparoscopic 

 
134 

26 

 
28(20.90%) 

1(3.85%) 

 
106(79.10%) 

25(96.15%) 

 
4.27 

 
0.039 

Type of suture 

Polyfilament 

Monofilament 

 

36 

124 

 

7(19.44%) 

23(18.55%) 

 

29(80.56%) 

101(81.45%) 

 

0.357 

 

0.982 

 

 
 

Other factors that may be 

considered as risk factors for development 

of SSI are age, sex, smoking and 

alcoholism, malignancy and other 

coexisting disease, obesity (Table 4), 

timing and method of shaving, shower 

prior to surgery, duration of operation, 

body site of surgery, timing and type of 

antibiotic administration etc. 
 

Table 4. Showing BMI relation with SSIs 

BMI Total 

patients 

SSI SSI 

Rate(%) 

Chi sq. 

value 

p 

value 

<18.5 50 12 24 1.70 0.428 

18.5-24.99 104 16 15.39   

>25 6 1 16.67   

 

DISCUSSION 
The present study was carried out 

in 160 patients who underwent various 

surgeries. The incidence rate of surgical 

site infections found in the present study 

was 18.12%. The incidence rate in our 

study was remarkably lower than those 

reported in previous studies 
[17]

 but higher 

than the incidence rates in patients from 

developed countries.
 [18-20]

 Few studies 

done in the past have shown surgical site 

infection rates in India to be between 4 to 

30%. 
[13,21-23]

 The higher surgical site 

infection rate in Indian hospitals may be 

due to the poor set up of our hospitals and 

also due to the lack of attention towards 

the basic infection control measures. 

The highest rate (21.05%) was 

recorded at 18-29 year age group followed 

by 50 year & above age group with a rate 

of 20%. It can be due to multiple factors 

like a low healing rate, malnutrition, mal-

absorption, increased catabolic processes 

and a low immunity in elderly group of 

patients.
 [24]

 The rate of SSI was 

significantly higher in male patients 

(23.07%) than in females (11.59%). This 

could be explained by multiple risk factors 

in male such as cigarette smoking, alcohol 

consumption and HIV. Incidence of SSIs 

among smokers in this particular study 

was found to be 20%. Reason being that 

Cigarette smoking have an impact on 

wound healing through impairment of 

tissue oxygenation and local hypoxia via 

vasoconstriction. 
[15] 

 

A statistically significant difference 

is found in the incidences of SSIs among 

Hindus and Muslims. 

A very high rate of SSI (66.67%) 

has been found in patients suffering from 

malignancies in this study. Other co-

existing diseases like hypertension, 

tuberculosis, and diabetes mellitus are also 
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the risk factors for SSIs. This may be due 

to their low immunity as mentioned in 

other studies also.
 [25]

 This study reveals 

that our rural population is at high risk for 

SSIs as compared to the urban population. 

Reason behind this scenario may be the 

high rate of illiteracy and lack of 

awareness about hygein and various 

diseases among the rural population.  

SSI rate is more in dirty wounds as 

compared to clean contaminated and clean 

wounds as observed by many authors. 
[14,16]

 In our study, SSI rate is more in 

clean contaminated wounds than in clean 

wounds. Underlying reason remains 

obscure. In agreement with other 

studies, 
[26] 

the present study found that a 

length of operation of more than 2 hours 

leads to higher risk for SSI (28.95%). 

Increasing the length of procedure 

theoretically increases the susceptibility of 

the wound by increasing bacterial 

exposure and the extent of tissue trauma 

(more extensive surgical procedure) and 

decreasing the tissue level of the 

prophylactic antibiotic. In case of open 

surgeries, a very high rate of SSI (20.90%) 

has been observed as compared to 

laparoscopic surgeries (3.85%), p value 

0.039. It has been demonstrated by 

previous studies that laparoscopic surgery 

results in fewer overall complications, 

shorter hospital stays, and shorter recovery 

time. In addition, they may have less 

impact on immune function than the open 

technique. 
[27]

 

Removal of hair by means of 

shaving has 23.08% SSI prevalence. It is 

supported by various studies that have 

shown that shaving the skin results in a 

significant increase in the rate of SSI. 
[28-30]

 

Shaving results in microscopic cuts and 

abrasions, thus acting as a disruption of the 

skin’s barrier defense against 

microorganism colonization. This study 

reflects that showering before operation 

reduces the risks for SSIs. This was well 

supported by other studies which also 

favour the effectiveness of pre-surgical 

showering for the reduction of skin flora 

and SSIs. 
[31,32] 

Non-immunized patients 

were found to be more prone to SSIs due 

to weak immune system. 

The administration of antibiotics 

longer than 2 hours prior to surgery or in 

post-operative care was confirmed to be 

associated with a higher rate of SSI. 

Contrary to this, SSI rate of 24% has been 

seen when antibiotics given 30 minutes 

before incision in operation theatre as 

compared to 17.04% in case of antibiotics 

given in ward on the day of surgery in this 

study. Ideally, the antibiotics should be 

administered within 30 minutes and 

certainly within two hours of the time of 

incision. 
[33]

 

SSIs occured more in surgeries 

done over perineal site than any other body 

part which is found to be statistically 

significant with a p value of 0.019. 

 

CONCLUSIONS  
Surgical site infection is one of the 

important complications of surgery. SSI 

rate is found to be less in this study in 

comparison to the previous ones. Religion 

(hindu or muslim), site of surgery (Head 

and neck, chest, abdominal, perineum or 

extremities), method of surgery (open or 

laparoscopic) are the factors which are 

found to have a statistically significant 

association to SSIs. A monitoring system 

for surgical wound infections is necessary 

to suggest preventive and control measures 

which can result in a lowering of the 

infection. 
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