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Abstract: Background: Nosocomial infections are the most challenging problem in all health care systems. In developing 

countries many people are dying daily due to inadequate health care services of which postoperative infections constitute a 

large proportion of this burden. Objective: The aim of this study was to identify risk factors associated for post operative 

nosocomial infections among operated patients at Felege Hiwot Referral Hospital. Methods: A cross-sectional study was 

conducted on patients who under gone operations from October 2010 to January 2011.  A structured questionnaire was used 

for collection of data on socio-demographic characteristics and associated risk factors. The clinical diagnosis was made by 

respective surgeons and gynaecologists. Bacterial culture confirmation was done for all patients who developed clinical signs 

and symptoms of surgical site (SSI) and/or bloodstream infection (BSI) starting from the second day of admission until the 

time of discharge using standard bacteriological techniques. Bivariate analysis was made to generate to identify associated 

risk factors. P.value < 0.05 was considered as stastically significant. Results: A total of 294 patients were included in the study. 

The rate of postoperative culture confirmed nosocomial infection was 10.9%. The infection rate was higher in females (11.6%) 

than males (9.4%) (OR=1.27, CI=0.564- 2.863). Patients age of >51 years old were likely to develop post operative 

nosocomial infection (OR=6.38,  CI=1.156-35.14). Patient with underlying diseases (OR=2.725, CI=1.269-5.853) and 

patients who undergone appendectomy ( OR=3.1, CI=1.1-8.3) were more likely developed post operative nosocomial 

infections. Operation duration of 91-150 minutes (OR=11.00, CI=1.989-60.83), and postoperative hospital stay of greater 

than 15 days (OR=82.00,  CI=5.738-1.172) were also likely to be risk factor for infection. Conclusion: This study confirmed 

that advanced age, underlying disease, extended preoperative and postoperative hospital stay, longer duration of surgery and 

appendectomy were the most likely risk factors for post operative infections.  Hence, more attention is required in 

management of such cases through prior identification of underlying disease, use of effective antibiotics as a prophylaxis and 

adherence of strict aseptic operating procedures. 
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1. Introduction 

Hospital acquired (nosocomial) infections are the most 

challenging problem in all health care systems [1]. Such 

infections after surgical procedures can cause pain, poor 

wound healing, further treatment with antibiotics, increased 

health care costs, longer hospital stays and increased 

morbidity and mortality [1, 2]. It is also recognized as a 

public health problem world-wide with a prevalence rate of 

3.0-20.7% (3) and an incidence rate of 5-10% in tertiary care 

hospitals [4]. In developed countries nosocomial infections 

(NIs) represent from 5% to 10% of total hospitalizations. In 

the US, estimates range from 25,000 to 100,000 deaths per 

year as a result of NIs, which represent a yearly burden of 

over 7.5 billion dollars [5]. In developing countries all over 

the world, especially in Africa, large numbers of people are 

dying on daily of preventable and curable diseases due to 
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inadequate health care services and postoperative hospital 

acquired infections constitute a large proportion of this 

burden [6].  

Factors underlying nosocomial post operative infection 

are multiple and include the type of surgical procedure, the 

skills of the surgeon, the duration of surgery and the 

underlying disease of the host [7]. Both infection and wound 

healing are adversely influenced by poorly controlled 

diabetes mellitus. Age is considered an important factor, 

with neonates and the elderly at particular risk of infection 

[8]. Life style can also impinge on immuno-competency 

especially stress, alcohol and drug abuse, smoking and lack 

of exercise or sleep [8].  

The actual status of the patient’s immune system, 

environmental factors, extent of contamination during the 

procedure, organisms shed by the operating room team, the 

surgical technique and underlying diseases such as diabetes, 

immunosuppression, irradiation, malnutrition and steroid 

therapy are other equally important conditions that play an 

important role for the development of postoperative 

infection. In addition, the duration of the operation, extremes 

of age, cigarette smoking, blood transfusions during the 

postoperative period, deviations from the surgical technique 

and the use of irrelevant prosthetic materials, supportive 

treatment administered to the patient in the presence of 

wound infection (nutritional support, immunotherapy, 

administration of antibiotics) and the actual immunological 

parameters of the patient have an effects as well [9-11]. 

Therefore, the current study was aimed to determine 

possible risk factors for post-operative hospital-acquired 

infections at Felege Hiwot Referral Hospital, Bahirdar, 

North West Ethiopia attempting to draw information that 

helps for the implementation of better infection prevention 

practice in the study setting. 

2. Methods  

A cross-sectional study was conducted on patients 

admitted  to assess the risk factors for post operative 

infection from October 2010 to January 2011 at Felege 

Hiwot Referral Hospital (FHRH), Bahirdar town, which is 

located in the distance of 565 km from Addis Ababa, North 

West Ethiopia [12]. The hospital has 273 beds and provides 

different specialized services in four major departments: the 

Pediatrics, Surgery, Gynaecology and Obstetrics and 

Internal Medicine. On average 10 major operations were 

performed per day. The hospital accepts referred patients 

from different parts of the region and provides local 

emergency services. 

Using a structured questionnaire socio-demographic 

characteristics and other variables of interest on associated 

risk factors were collected by face to face interview and 

patient card review. We included a total of 294 patients who 

under gone clean and clean-contaminated operations and 

admitted in Surgical and Gynaecology wards of the hospital 

during the study period. The clinical diagnosis of the 

patients was made by surgeons and gynaecologists. Aerobic 

bacterial culture confirmation was made for all patients who 

had been developed clinical signs and symptoms of SSI 

and/or BSI starting from the second day of admission until 

the time of discharge. All patients who undergone 

re-operation and who had contaminated and dirty operations, 

neonates and enrolled patients who showed signs and 

symptoms of infection within the first 48 hours of admission 

were excluded from the study. 

Data were analyzed using SPSS version16 soft ware. 

Pearson X
2
 test and bivariate were used for categorical data 

to generate P. values and P-value <0.05 was considered 

statistically significant. The ethical clearance of the study 

was obtained from Ethical Review Board of Jimma 

University and all the study participants were enrolled after 

written informed consent was obtained. 

The following operational definitions and terms were 

used: 

American Society of Anesthesiologist (ASA) score-I: 

Normal healthy patient. 

ASA score-II: Patient with mild systemic disease that is 

not incapacitating. 

ASA score-III: Patient with severe systemic disease that 

limits activity but is not incapacitating. 

Clean Operations: in which no inflammation is 

encountered and the respiratory, alimentary or genitourinary 

tracts are not entered. There is no break in aseptic operating 

procedure  

Clean-contaminated operations: in which the respiratory, 

alimentary or genitourinary tracts are entered but without 

significant spillage (without visible contamination).  

Contaminated operations: where acute inflammation 

(without pus) is encountered, or where there is visible 

contamination of the wound. Examples include gross 

spillage from a hollow viscous during the operation or 

compound/open injuries operated within four hrs. 

Dirty Operations: in the presence of pus, where there is a 

previously perforated hollow viscous, or compound/open 

injuries more than four hours old.  

3. Results  

The gender profile of 294 study participants showed that 

96 (32.7%) were males and 198(67.3%) were females 

making male to female ratio of 1:2.1. The mean age of 

participant patients was 32.2 years and 280 (95.2%) of them 

were older than 15 years. The rate of postoperative culture 

confirmed nosocomial infection (surgical site and blood 

stream infection) was 10.9% (Table 1). The infection rate 

among clean and clean-contaminated operation was 3.3% 

and 12% respectively. The observed difference was 

statistically significant (P=0.04, OR=3.9, 95%CI=1.0-17) 

(data not shown). 

Nosocomial infection rate was higher in females 

23/198(11.6%) than males 9/96(9.4%) but there was no 

statistical significant difference between the two groups 

( OR=1.270, CI=0.564- 2.863). Similarly, patients whose 

age > 51 years were likely to develop post operative 
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nosocomial infection (OR=6.375, CI=1.156-35.14) by 

taking 11-20 years age group as a reference category during 

bivariate analysis (Table 1). 

Table 1: Postoperative nosocomial infection rate in relation to sex and age groups of study participants admitted at FHRH, Bahirdar, October -January, 

2010/2011. 

 

Demographic Characters 

Infection status  

 

P. value, OR(95%, CI) 

 

 

Infected 

No. (%) 

Not infected 

No. (%) 

Total 

No. (%) 

Sex     

Male 9 (9.4) 87 (90.6) 96(32.7)       1* 

Female 23 (11.6) 175 (88.4) 198(67.3)  0.564, 1.270 (0.564-2.863) 

Total 32 (10.9) 262 (89.1) 294(100)  

Age in years     

0-10 

11-20 

21-30 

31-40 

41-50 

>51 

Total 

1 (11.1) 

2 (5.6) 

18 (12.6) 

2 (5.1) 

3 (6.7) 

6 (27.3) 

32 (10.9) 

8 (88.9) 

34 (94.4) 

125 (85) 

37 (94.9) 

42 (93.3) 

16 (72.7) 

262 (89.1) 

9 (3.1) 

36 (12.2) 

143 (48.6) 

39 (13.3) 

45 (15.3) 

22 (7.5) 

294(100) 

0.558, 2.125 (0.171-26.44) 

     1* 

0.245, 2.448 (0.541-11.07) 

0.934, 0.919 (0.123- 6.889) 

0.837, 1.214 (0.192-7.688) 

0.033, 6.375 (1.156-35.14) 

 

OR: Odds Ratio; CI: Confidence interval; 1*: Reference category 

Table 2: Risk factor analysis of post operative nosocomial infections among patients admitted at FHRH, Bahirdar, October - January, 2010/2011. 

 

   Potential risk factors 

    Surgical site infection status 
 

   P.value,  OR (95% CI) Infected 

No. (%) 

Not infected 

  No. (%) 

   Total 

No. (%) 

ASA score of the patient 

ASA class I 

 

26(9.8) 
 

 

240(90.2) 

 

266(90.5) 
 

     1* 

0.456, 1.538(0.495-4.778) 
ASA class II, III 

Underlying disease 
4(14.3)  24(85.7) 28(9.5) 

Diabetes mellitus 2(66.7)  1(33.3) 3(1) 0.018, 18.786 (1.651-213.8) 

Anemia 10(21.7) 36(78.3) 46(15.6) 0.007, 3.167 (1.372-7.310) 

Patient life style     

0.726, 1.185 (0.458-3.062) Alcoholism 6(11.5) 46(88.5) 52(17.7) 

Stress 7(10.9) 57(89.1) 64(21.8) 0.827, 1.105 (0.451-2.706) 

Smoking 1(20) 4(80) 5(1.7) 0.477, 2.241 (0.242-20.73) 

Schedule of surgery    
 

      1* 

0.143, 2.255 (0.760-6.695) 

Elective 4 (5.6) 68 (94.4) 72 (24.5) 

Emergency 26 (11.7) 196 (88.3) 222(75.5) 

Patient preparation     

0.999, 0.000 (0.000) Preoperative bath/shower 0(0) 2(100) 2(0.7) 

Preoperative  shaving 0(0) 3(100) 3(1) 0.999, 0.000 (0.000) 

Presence of drain tube 2(15.4) 11(84.6) 13(4.4) 0.532, 1.643 (0.346-7.790) 

0.110, 1.944 (0.860-4.397) 

0.020, 0.856 (0.815-0.889) 
Antibiotics usage before surgery 

Antibiotic usage after surgery 

10(15.7) 

30(11.7) 

54(84.4) 

226(88.3) 

64(21.8) 

256(87.1) 

No. of  extra persons in the OT    
 

      1* 

0.467, 1.614 (0.444-5.865) 

0-8 27(9.9) 247(90.1) 274(93.2) 

9-15 3(15) 17(85) 20(6.8) 

Preoperative hospital stay (days)     

<1 17(11.6) 129(88.4) 146(49.7)       1* 

1-5 6(6.6) 85(93.4) 91(31) 0.207, 0.536 (0.203-1.413) 
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   Potential risk factors 

    Surgical site infection status 
 

   P.value,  OR (95% CI) Infected 

No. (%) 

Not infected 

  No. (%) 

   Total 

No. (%) 

6-10 5(9.3) 49(90.7) 54(18.4) 0.633, 0.774 (0.271-2.213) 

11-15 2(66.7) 1(33.3) 3(1.0) 0.030, 15.18 (1.306-176.4) 

Duration of operation (in minutes)     

 <30 4(4.3) 88(95.7) 92(31.3) 

31-60 20(11.5) 154(88.5) 174(59) 0.063, 2.857 (0.946-8.626) 

61-90 3(15.8) 16(84.2) 19(6.5) 0.080, 4.125 (0.842-20.21) 

91-150 3(33.3) 6(66.7) 9(3.1) 0.006, 11.00 (1.989-60.83) 

Postoperative hospital stay (days)      

<5 1(0.8) 123(99.2) 124(42.2)      1* 

5-10 20(13.7) 126(86.3) 146(49.7) 0.004, 19.52 (2.580-147.7) 

11-15 7(36.8) 12(63.2) 19(6.5) 0.000, 71.75 (8.131-633.2) 

>15 2(40)      3(60) 5(2.4) 0.001, 82.00 (5.738-1.172) 

Total 30(10.2) 264(89.8) 294(100)  

ASA= American Society of Anesthesiologist, OT= operating theater; 1*: Reference category     4. Using the Template 

The incidence of surgical site infection among patients 

with and without underlying disease was 17% and 7% 

respectively. The logistic regression analysis was showing 

that patient with underlying diseases were 2.73 times more 

likely to develop hospital acquired infections (OR=2.725, 

CI=1.269-5.853) (data not shown). The rates of nosocomial 

infections among anemic and non anemic patients were 

21.7% and 8.1% respectively. The difference was 

statistically significant (OR=3.167, CI=1.372-7.310) (Table 

2). Moreover, the rate (11.7%) of surgical site infection (SSI) 

among emergency cases was 2.3 times higher than those 

who had elective surgery which accounts 5.6%. However, 

the observed difference was not statistical significant 

(OR=2.26, CI=0.760- 6.695) (Table 2). 

 

Nearly 21.8% of study participants received antibiotics 

before the day of operation and their treatment were 

continued for up to 5 days. The incidence of nosocomial 

infection in those patients who were taking antibiotic 

prophylaxis was 15.6%. This was much higher than those 

who did not receive any antimicrobials (8.7%). However, 

the observed difference was not statistically significant 

(OR=1.944, CI=0.860-4.397). Similarly, 87.1% of patients 

were received post operative antimicrobial prophylaxis 

starting from the day of operation of which 11.7% developed 

nosocomial infections (30 SSI and 5 BSI) ( OR=0.856, 

CI=0.815-0.899) (Table 2).  

The duration of hospital stay before operations was from 

0 up to 14 days making the average hospital stay of 2.17 

days. About 49.7% of the admitted patients stayed in the 

hospital for less than one day before get operated of which 

majority (56.7%) of patients developed nosocomial 

infection. However, statistical significant association was 

observed only for these whose pre-operation hospital stay of 

11-15 days (OR=15.18, CI=1.306-176.4) by taking 

preoperative hospital stay < 1 day as a reference category 

during bivariate analysis (Table 2).  

 In this study, most of the operations were completed 

within 60 minutes. The average duration of surgery was 44.7 

minutes with a range of 10 to 150 minutes. The majority 

(83.3%), of the patients who developed nosocomial 

infection took more than 30 minutes operation time. There 

was statistical significant association between operation 

duration of 91-150 minutes and nosocomial infection 

(OR=11.00, CI=1.989-60.83) by taking duration of surgery 

<30 minute as a reference category during bivariate analysis 

(Table 2).  

The post operative hospital stay and hospital acquired 

infection status of the study participants showed that 

majority (96.7%) of the patients who developed nosocomial 

infection were stayed for 5-10 days in the hospital. However, 

statistical significant association was seen between duration 

of postoperative hospital stay of greater than 15 days and 

nosocomial infections (OR=82.00, CI=5.738-1.172) by 

taking duration of postoperative hospital stay < 5 days as 

reference category during bivariate analysis (Table 2). 

The bivariate analysis in this study did not show 

statistically significant association for tested variables such 

as American Society of Anesthesiologist (ASA) sore of the 

patient (OR=1.538 (P=0.456), alcoholism (OR=1.185 

(P=0.726), smoking (OR=2.241(P=0.477), presence of drain 

tube (OR=1.643 (P=0.532), number of person in the OT 

(OR=1.614 (P=0.467) and incidence of surgical site 

infection (Table 2). 

The rates of nosocomial infection were varied with the 

type of surgical procedures being 26.9% for patients 

undergone appendectomy, 20% and 16.7% for 

prostatectomy and amputation respectively (Figure 1). The 

logistic rigration analysis indicated that patients who 

undergoing appendectomy was more likely to develop post 

operative nosocomial infections (OR=3.1, CI=1.1-8.3) (data 

not shown) 
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Figure1: The rate of nosocomial infection in relation to type of surgical procedures among admitted patients at FHRH, Bahirdar, October -January, 2010 / 

2011. 

4. Discussion  

Nosocomial infections, including surgical site infection, 

still form a large health problem and contribute substantially 

to patient morbidity, mortality, prolonged hospital stay, 

expensive hospitalization and prolonged therapy [2, 13, 14]. 

In the present study, an attempt was made to identify the 

potential risk factors for post operative infections 

anticipating better management and control of such 

infections in the study area. The overall rate of culture 

confirmed nosocomial infection among these patients was 

10.9% which is comparable to previous studies conducted in 

Ethiopia [15-18,] where 9 - 14.8% infection rate were 

reported. Our findings also agree with different studies 

carried out in Pakistan [19, 14], India [7, 20, 21] and Mali 

[22] where  the infection rate were 11-13%, 9-12% and 

10.2% respectively. 

Our study findings clearly indicated that, as age advances 

there was an increased incidence of nosocomial infection. 

However, statistical significant association was seen only on 

those patients whose age was greater than 50 years old 

(OR=6.375, CI=1.16-35.14). Similar findings have been 

observed in Nigeria [23], Mali [22], Egypt (24), Pakistan [19, 

14], Thailand [25], India [21] and Saudi Arabia [26]. The 

relative high rate of nosocomial infection among patients 

above 50 years of age in these studies was could be due to 

decreased immunocompetence and increased chances of 

co-morbid factors like diabetes mellitus, hypertension, 

chronic ailments like asthma, arthritis and malnutrition as it 

was explained by several authors [19, 27, 23, 25]. 

Even though there was no significant association between 

sex and postoperative nosocomial infection in our study, the 

rate of infection was a bit higher in females (11.6 %) than 

males (9.3 %) ( OR=1.27, CI=0.564 - 2.863). This is in 

agreement with previous study done in India [21],  however 

it disagrees with  studies  carried out in Thailand [28] 

where an infection rate of male  and   female were  24.6% 

and  12.9% respectively  and  in Pakistan [19] where an 

infection rate of  11.5 % male  and 10.4 %  female were 

reported.  

The reports of previous studies [25, 29 30] indicated that 

there was significant association between abnormal 

American Society of Anesthesiologist (ASA) (II and above) 

score and surgical site infection rate. Similarly our study 

showed high rate of surgical site infection among patients 

with ASA score level II and above. However, the observed 

difference was not statistically significant ( OR=1.538, 

CI=0.495 - 4.778). 

The rate of surgical site infection in this study showed 

significant association with those patients having underlying 

disease condition (P=0.010, OR=2.725, 95%CI=1.269 - 

5.853) which is also indicated in other similar studies (25, 

31). This is by the fact that underlying disease reduces the 

level of immunity and makes the patient more susceptible to 

nosocomial infection as it was explained by Luksamijarulkul 

et al [25].  

As a routine practice, pre-operative and postoperative 

transfusions were carried out for anemic patients to bring the 

level of hemoglobin to at least 10gms /dl in the study setting. 

In spite of this correction, the rates of nosocomial infections 

among anemic patients were 21.7%  which  showed that 

being anemic patient was 3.2 times risky to develop 

nosocomial infection (OR=3.167, CI=1.372 - 7.310) than 

the non anemic once. Similar findings were reported in 

Ethiopia [17], Pakistan [19] and Jordan [32]. The reason for 

association between anemia and surgical site infection is that 

probably during anemia, most of the hematopoietic system 

became occupied by the production of red blood cells as a 
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result, the production of white blood cells which are 

important for the immunity will be reduced which in turn 

makes the wound more vulnerable to infection.  

Moreover, significant association between diabetic 

patients and surgical site infection (P=0.018, OR=18.79, 

95%CI=1.651- 213.8)  was observed in this study is 

analogous to  studies  done  elsewhere (19, 33, 25, 21, 26) 

but contrast with study conducted in elective general surgery 

at a public sector medical university in Pakistan [14]. The 

association between diabetic patients and nosocomial 

surgical site infection is perhaps due to their low immunity 

as it was explained formerly [25].  

Studies also showed that smoking is one of the significant 

risk factors for development post operative hospital 

infections [19, 25, 24]. Similarly the present study 

demonstrated that smoker patients had 2.24 times chance to 

develop surgical site infection than non smokers but the 

observed  difference was not statistically significant 

(P=0.477, OR=2.241, 95%CI=0.242 - 20.73). The higher 

rate of infection among smokers might be due to smoking 

delays wound healing and impairs the neutrophil defense 

against surgical pathogens due to decreased oxygenation on 

the tissue as it was explained by Ahmed et al [19] and 

Luksamijarulkul et al [25]. 

Though there was no statistically significant association 

between schedule of surgery and surgical site infection 

(OR=2.255, CI=0.760 - 6.695) in this study, the rate of 

infection was much higher among patients undergone 

emergency surgery (11.7%) than elective surgery (5.6%). 

This finding was similar with previous studies done in 

Ethiopia [13], Pakistan (19, 14), India (20, 21), Kashmir 

[7]and Jordan [32]. However, a study done in Southern Iran 

[31] showed significant association between elective 

operation and surgical site infection rate. The high rate of 

infection in emergency cases than elective cases in our study 

might be due to repeated examination of the patient by 

health professionals (students) as FHRH is now used as 

teaching hospital. Moreover, prolonged labour and frequent 

feotal monitoring by the mother in the case of caesarean 

section and high rate of contamination from the abdominal 

cavity during operation also could be the possible reason as 

it was explained by Chia et al [34].  

This study indicated that there was a significant 

association between patients undergoing appendectomy 

procedure and incidence of surgical site infection (OR=3.1, 

CI=1.1- 8.3). This finding goes in line with a study result of 

Joyce and Lakshmidevi [21]. The association between 

appendectomy and rate of surgical site infection is due to the 

profound contamination of the wound from the flora of the 

intestinal cavity during operation and may be due to 

repeated examination of the patient by the health 

professionals since acute appendectomy is an emergency 

procedure as previously explained by Chia et al [34]. 

Presence of drain tube has been found to be a risk factor in 

some of the previous studies in Ethiopia [15], Iran [27], 

India [20, 35] and Pakistan [14]. The same is true in our 

study where slightly higher surgical site infection rate in 

patients having drain tube was identified. However, the 

presence of drain tube did not show statistical significance 

association (P=0.532, OR=1.643, 95%CI=0.346 -7.790). 

The high rate of infection between the application of drain 

tube and surgical site infection may be due to the drain itself 

acted as a portal of entry for pathogenic organisms [35]. 

In contrary to the common understanding, we have 

observed that prophylactic routine administration of 

antibiotics as preoperative and postoperative period did not 

gave expected protection from postoperative infection. This 

could be due to increasing drug resistance of bacteria that are 

known to cause nosocomial infections. Similar observations 

were made from previous studies conducted in Ethiopia [17], 

Thailand [25], Southern Iran [31] and India [35]. However, a 

study conducted by Taye [15] indicated that preoperative 

antibiotic prophylaxis was found to be highly protective of 

nosocomial infection.  

The stastical association between longer duration of  

operation and nosocomial surgical site infection rate 

( OR=11.00, CI=1.989 - 60.83) seen in the present study 

might be due to prolonged duration or exposure of wound 

during operation makes the wound more vulnerable to 

contamination by microorganisms either from air or dust 

particles of the operation theatre or from surgical 

instruments and members of the surgical team, decreased 

blood flow and suppressed immunity due to prolonged 

anesthesia as it was indicated before (36, 35). The same 

results were documented in Egypt [24], Yemen [36], India 

[19, 20, 35], and Pakistan [19, 14]. 

Significant relationship between longer preoperative 

hospital stay and postoperative infection rate (OR=15.18, 

CI=1.306-176.4) was also observed in this study. This is 

because longer preoperative stay increases colonization in 

patients with hospital acquired pathogenic bacteria which 

are more resistant to antibiotics as reported by Ganguly et al 

[35]. Longer stay in hospital also indirectly increases 

infection rate by lowering patient’s resistance as reason 

given by Ganguly et al [35]. This finding has been supported 

by several studies conducted elsewhere [35, 21, 31, 20, 14, 7, 

19, 24].  

Moreover, our study showed a gradual rise in incidence of 

nosocomial infection as length of postoperative hospital stay 

increases. Eventually, strong statistical significant 

association between postoperative hospital stay of >15 days 

and rate of surgical site infection was documented 

(OR=82.00, CI=5.738-1.172). This is related with the study 

findings that reported higher nosocomial infection rate in 

patients with a longer post operative stay in hospital than 

patients having shorter postoperative length of stay [7, 31,  

25]. 

In conclusion, patient related factors (advanced age, the 

presence of underlying disease), extended preoperative and 

postoperative hospital stay and longer duration of surgery 

and appendectomy were the most likely risk factors for 

postoperative nosocomial infection. Therefore, prior 

identification of underlying disease, and other related risk 

factors needs to be made before and after operation for 
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appropriate management plan of such patients. Moreover, 

use of effective antibiotics as a prophylaxis for surgical 

patients who undergoing clean - contaminated operations 

and adherence of strict aseptic operating procedure are 

recommended. 

Not including culture for anaerobic bacterial infection and 

control groups as a comparison were the limitations of these 

study. However, considering patients who undergone only 

non- contaminated operations and using both clinical 

diagnosis by specialists and laboratory confirmation using 

culture was the strength of this study. 
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