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ABSTRACT

Aim: To determine the incidence of surgical site infections and its associated factors

Study design: Cross sectional study

Place and duration: This study was conducted at Bolan Medical Complex Hospital Quetta Pakistan from January 2020 to

February 2021.

Methodology: Patients who underwent general surgical procedures were included in the study. Pus or purulent discharge from
the incision, together with pain, any two cardinal symptoms of inflammation were used to assess surgical site infections. For
data entry and analysis, SPSS version 21 was utilized. A P-value of less than 0.05 was considered statistically significant.

Results: Following the operation, 240 people were included in the current study. The average age of the study participants was
39.33 + 2.74 years. Infections at the surgical site were found in 9.16 % (n=22) of the patients. As participants' age increases, the
surgical site infection rate rises significantly. Diabetes was found to be substantially linked to surgical site infection (P < 0.001).
According to wound categorization, infection rates were higher in filthy wounds, 22.22 % versus clean wounds, 3.57%, and this

difference was statistically significant (P<0.0001).

Conclusion: In this study, 9.16% patients were diagnosed with surgery site infection. Age, diabetes, type, duration of surgery,
kind of wound, hospital stay and presence of drain were all risk factors for surgery site infection.
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INTRODUCTION

Surgical Site Infections (SSI) are one of the most prevalent types
of nosocomial infection reported in hospitalized patients. They are
linked to more extended hospital stays higher hospital costs, and
worse patient iliness, resulting in death. It not only has a negative
impact on patient outcomes but also on the financial burden. (1, 2).
In their study, Kirkland et al. discovered that SSIs cause
hospitalization to be extended by an average of 6.5 days, costing
the hospital economy an additional $ 3089. (3) SSls are caused by
a combination of endogenous factors such as the patient's age and
weight, co-morbidity, immunological status, and exogenous factors
such as pre-operative hospitalization, pre-operative prophylactic
measures, wound, and surgical type, equipment sterilization, etc.
(4,9)

SSIs continue to be a substantial concern in hospital
practice, despite the improved understanding of the disease's
etiology, conventional pre-operative and post-operative protocols,
antibiotics, and sanitation techniques. The SSI rate ranges from 2
to 30% in different hospitals. (6-8).

Studies have also reported that the prevalence of infection
can be reduced by following the standard operating protocols and
infection icon control guidelines. A study performed in the United
States of America reported that after adjusting for age, presence of
devices, days from admission to survey, and status of being in a
large hospital, patients' risk of getting a healthcare-associated
infection was 16 % lower in 2015 than in 2011. (9)

A study performed in Pakistan reported that the prevalence
of SSI in Pakistan is much higher than in developed countries. (8)
Another study mentioned that Co-morbidities, advanced age,
obesity, operation duration, major surgeries, and anaemia were all
recognized as substantial risk factors for SSlIs, and in these high-
risk categories, steps should be taken to reduce SSis. (10)

It is vital to reduce SSI rate to enhance patient outcomes
and reduce the financial burden. The situation could be improved
with a standard wound surveillance system and preventive
protocol. The purpose of this research is to determine the
incidence of SSI in our hospital hospital as well as the degree of
the influence of numerous risk factors associated with SSI. This
could aid in the development of hospital protocols to decrease SSI.

METHODOLOGY

The current study comprised 240 patients who underwent general
surgical procedures. Permission was taken from the ethical review
committee of the institute. Patients of all ages and gender,
admitted to the surgery ward who had surgery (major or minor) and
stayed in the hospital for more than three days were included in
the study. Patients admitted to the wards after discharge due to the
development of surgical site infections (SSls) and whose treatment
had not yet begun were also included. The datasheet was used to
capture information such as the patient's basic demographics,
underlying disease state, surgical treatment type, Type of wound
class and drain presence. Wound disease was analyzed if any of
the accompanying standards were met within thirty days of the
medical procedure: SSls were assessed by pus or purulent
discharge from the wound along with pain. Any two cardinal signs
of inflammation were diagnosed as SSI by the surgeon. The CDC
(Centers for Disease Control and Prevention) standards were
utilized to classify the wound type that is class I- clean, class II-
clean contaminated, class llI- contaminated, and class IV- dirty. All
patients gave their written informed permission for the study. SPSS
version 21 was used for data entry and analysis. The Chi-square
was employed to link the risk factor and the outcome.

RESULTS
A total of 240 individuals were enrolled in the current study after
the operation. The study population's mean age and standard
deviation were 39.33 + 2.74 years. In the current study, 27.08%
(n=65) were up to 18 years old, 37.5% (n=90) were between 19
years to 50 years and 35.47% (n=85) were more than 51 years of
age. Males were 62.5% (n=150) of the total population. (As shown
in Tablel) Diabetes was present in 12.5% (n=30) cases. In the
current study, elective surgeries were 86.25% (n=207) and 13.75%
(n=33) surgeries were performed in emergency. There were 46.66
% (n=112) clean wounds, 23.33 (n=56) with clean-contaminated
wounds, 11.25% (n=27) contaminated wounds, and 18.75% (n=45)
were dirty wounds. The patients, on average, spent 3.12 + 1.01
days in the hospital before surgery. (As shown in table Tablel)
Surgical site infections were present in 9.16% (n=22)
patients. There was an increase in SSI rate in older patients, with
14.11 % (n= 12) of those over 51 years old having SSI compared
to 6.66 % (n=6) among 19 to 50 years old and 6.15% (n=4) in
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patients below 18 years old. This difference was statistically
significant (P=0.04). (As shown in Table 2)

Diabetes was significantly associated with SSI (P<0.001). In
the current study, 26.66 % ((n=8) percent of people with diabetes
have SSI compared to only 6.66% (n=14) in non-diabetics.
Emergency operations had a significantly greater rate of SSI than
routine elective surgeries. According to wound categorization,
infection rates were higher in dirty wounds (22.22 %) versus clean
wounds (3.57%) and this difference was statistically significant
(P=<0.0001). In this study, individuals who had a drain had a
considerably higher wound infection rate (12.82 %) than those who
did not had drain (7.4 %) (As shown in table 2)

Table 1: Characteristics of the study participants (n=240)

Variable Frequency Percentage
Gender

Males 150 62.5
Female 90 375
Age (Years)

Upto 18 65 27.08
19- 50 90 37.5
>50 85 35.41
Diabetes

Yes 30 12.5
No 210 87.5
Type of Surgery

Elective 207 86.25
Emergency 33 13.75
Type of Wound

Clean 112 46.66
Clean Contaminated 56 23.33
Contaminated 27 11.25
Dirty 45 18.75
Presence of Drain

Yes 78 325
No 162 67.5

Table 2: Prevalence of surgical site infections in different parameters

Variable SSI Present SSI Absent P=value
n (%) n (%)

Total 22 (9.16) 218 (90.83)

Gender

Males [ 13 (8.66) [ 137 (91.33) [

Female | 9(10) | 81 (90) | 077

Age

Up to 18 years 4 (6.15) 61 (93.84)

19- 50 6 (6.66) 84 (93.33) 0.04

51 + 12 (14.11) 73 (85.88)

Diabetes | | |

Yes 8 (26.66) 22 (73.33)

No [ 14 (6.66) [ 196 (93.33) | <0001

Type of Surgery

Elective [ 15 (7.24) [ 192 (92.75) [

Emergency [7 (2121 [ 26 (78.78) | <0001

Type of Wound

Clean 4 (3.57) 108 (96.42)

Clean Contaminated 3(5.35) 53 (94.64) <0.0001

Contaminated 5(18.51) 22 (81.48) ’

Dirty 10 (22.22) 35 (77.77)

Presence of Drain

Yes [ 10 (12.82) [ 68 (87.17) |

No | 12 (7.40) | 150 (92.59) | 0.02
DISCUSSION

The current study was a hospital-based cross sectional study
undertaken to determine the incidence rate and risk variables for
SSI. We observed 22 (9.16%) of the 240 individuals acquired the
SSI in this study. A one-year cross-sectional study performed in
Jinnah Postgraduate Medical Centre, Karachi, to evaluate the rate
of SSI reported 7.3% cases of SSI. (8) In agreement with the
current study's findings, SSI was noted in 7.3% of the patients in a
study performed in Nepal. (11) An Indian study performed in a
tertiary care hospital of Gujrat reported findings similar to our

study's findings. (12) However, in contrast to the finding of our
study, a study performed in Abbottabad, Pakistan, reported a very
high rate of SSI. In this study, the proportion of SSIs was 33.68 %.
(10)

The current investigation found a link between the age of the
patient and the frequency of SSI. The frequency of SSI increases
as people get older. Similar findings were documented in other
studies. A recent study reported that SSIs were shown to be higher
in patients over 60 years of age (44.44%) and lower in patients
under 15 years of age (9.09%) (10) This could be attributed to
older patients' weaker immune systems and existing co-
morbidities, as well as their reduced treatment compliance. (13) In
our study, we noted that the gender of the patients had no
association with the severity of their SSI. This is consistent with the
findings of other investigations. (13)

We observed that in diabetic individuals, SSI was highly
prevalent as compared to non-diabetic patients. Other researchers
have found a similar conclusion. (14, 15). Moreover, it is also
reported that diabetes, in addition to its role in producing
hyperglycemia before or after surgery, is a substantial factor in the
risk of SSls. The causes for this finding remain unknown. Diabetes
could be a symptom of other illnesses that put a patient at
increased risk of infection, such as vascular abnormalities and
white blood cell malfunction. Furthermore, factors other than the
patient's diabetic history, such as physiologic stresses and
exogenous glucose administration, play a role in developing
perioperative hyperglycemia and consequent immune suppression.
(16)

We observed that longer surgical time was more linked to
SSI than shorter surgery duration. Various investigations have
come to the same conclusion. (17). The type of anesthesia has a
strong relationship with the SSI, with general anesthesia being
more common than local anesthetic. This is because procedures
performed under general anesthesia are typically more complex
and last longer than surgeries under local anesthesia, increasing
the risk of SSI. After all, the operation site is exposed to more air
and more trauma, sometimes blood loss. (18, 19)

According to this study, the rate of surgical site infection
increased from a clean to a filthy incision. Other research has
shown similar findings. (20, 21) We observed that emergency
operations had a considerably greater rate of SSI than routine
surgeries. Other studies found similar results. In emergency
surgeries, patients are not fully prepared. Their co-morbidities like
diabetes are not usually managed, or there are more chances of
contamination of void in disinfection, previous infection, and low
immunity of the patient may all contribute to a higher likelihood of
SSI in emergency surgery. (22, 23) Furthermore, the majority of
emergency surgeries include polluted locations such as the bowel
and perianal area and dirty wounds. (24, 25)

CONCLUSION

In this study, 9.16% patients were diagnosed with surgery site
infection. Age, diabetes, type, duration of surgery, kind of wound,
hospital stay and presence of drain were all risk factors for surgery
site infection.

Conflict of interest: None

Permission: It was taken from the ethical review committee of the
institute

Funding source: None

REFERENCES

1. Seidelman J, Anderson DJ. Surgical Site Infections. Infectious
Disease Clinics. 2021;35(4):901-29.

2. Jenks P, Laurent M, McQuarry S, Watkins R. Clinical and economic

burden of surgical site infection (SSI) and predicted financial
consequences of elimination of SSI from an English hospital. Journal
of Hospital Infection. 2014;86(1):24-33.

3. Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton DJ. The
impact of surgical-site infections in the 1990s: attributable mortality,
excess length of hospitalization, and extra costs. Infection Control &
Hospital Epidemiology. 1999;20(11):725-30.

PJMHS Vol. 16, No.02, FEB 2022 1029



S. Saeed, S. M. Amin, I. Ahmed et al

10.

11.

12.

13.

14.

Adane F, Mulu A, Seyoum G, Gebrie A, Lake A. Prevalence and root
causes of surgical site infection among women undergoing
caesarean section in Ethiopia: a systematic review and meta-
analysis. Patient safety in surgery. 2019;13(1):1-10.

Mukagendaneza MJ, Munyaneza E, Muhawenayo E, Nyirasebura D,
Abahuje E, Nyirigira J, et al. Incidence, root causes, and outcomes of
surgical site infections in a tertiary care hospital in Rwanda: a
prospective observational cohort study. Patient safety in surgery.
2019;13(1):1-8.

Iskandar K, Sartelli M, Tabbal M, Ansaloni L, Baiocchi GL, Catena F,
et al. Highlighting the gaps in quantifying the economic burden of
surgical site infections associated with antimicrobial-resistant
bacteria. World Journal of Emergency Surgery. 2019;14(1):1-14.
Birhanu Y, Endalamaw A. Surgical site infection and pathogens in
Ethiopia: a systematic review and meta-analysis. Patient safety in
surgery. 2020;14(1):1-8.

Bibi S, Channa GA, Siddiqui TR, Ahmed W. Frequency and risk
factors of surgical site infections in general surgery ward of a tertiary
care hospital of Karachi, Pakistan. International Journal of Infection
Control. 2011;7(3).

Magill SS, O’Leary E, Janelle SJ, Thompson DL, Dumyati G, Nadle J,
et al. Changes in prevalence of health care—associated infections in
US hospitals. New England Journal of Medicine. 2018;379(18):1732-
44,

Sattar F, Sattar Z, Mohsin Zaman SA. Frequency of post-operative
surgical site infections in a Tertiary care hospital in Abbottabad,
Pakistan. Cureus. 2019;11(3).

Giri BR, Pant HP, Shankar PR, Sreeramareddy CT, Sen PK. Surgical
site infection and antibiotics use pattern in a tertiary care hospital in
Nepal. JPMA The Journal of the Pakistan Medical Association.
2008;58(3):148-51.

Sutariya PK, Chavada MV. Incidence and determinants of the
surgical site infection: a hospital based longitudinal study.
International Surgery Journal. 2016;3(4):2202-6.

Aga E, Keinan-Boker L, Eithan A, Mais T, Rabinovich A, Nassar F.
Surgical site infections after abdominal surgery: incidence and risk
factors. A prospective cohort study. Infectious Diseases.
2015;47(11):761-7.

Hwang JU, Son DW, Kang KT, Lee SH, Lee JS, Song GS, et al.
Importance of hemoglobin Alc levels for the detection of post-
surgical infection following single-level lumbar posterior fusion in

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

patients with  diabetes. Korean
2019;15(2):150-8.

Memon SN, Babar SAA, Sultana S, Khan S, Khan AH, Tariq AB.
Post-operative surgical site infection among general surgery patients:
Rate and risk factors. The Professional Medical Journal.
2021;28(09):1276-81.

Russo N. Perioperative glycemic control. Anesthesiology clinics.
2012;30(3):445-66.

Razavi SM, Ibrahimpoor M, Kashani AS, Jafarian A. Abdominal
surgical site infections: incidence and risk factors at an Iranian
teaching hospital. BMC surgery. 2005;5(1):1-5.

Leong G, Wilson J, Charlett A. Duration of operation as a risk factor
for surgical site infection: comparison of English and US data. Journal
of Hospital Infection. 2006;63(3):255-62.

Bertschi D, Weber WP, Zeindler J, Stekhoven D, Mechera R, Salm L,
et al. Antimicrobial prophylaxis redosing reduces surgical site
infection risk in prolonged duration surgery irrespective of its timing.
World journal of surgery. 2019;43(10):2420-5.

Curcio D, Cane A, Fernandez F, Correa J. Surgical site infection in
elective clean and clean-contaminated surgeries in developing
countries. International Journal of Infectious Diseases. 2019;80:34-
45,

Hall C, Regner J, Abernathy S, Isbell C, Isbell T, Kurek S, et al.
Surgical site infection after primary closure of high-risk surgical
wounds in emergency general surgery laparotomy and closed
negative-pressure wound therapy. Journal of the American College of
Surgeons. 2019;228(4):393-7.

Carvalho RLRd, Campos CC, Franco LMdC, Rocha ADM, Ercole FF.
Incidence and risk factors for surgical site infection in general
surgeries 1. Revista latino-americana de enfermagem. 2017;25.

Malik ZI, Nawaz T, Abdullah MT, Wagar S, Zahid M. Surgical site
infections in general surgical wards at a tertiary care hospital.
Pakistan Journal of Medical Research. 2013;52(4):116.

Goto S, Hasegawa S, Hata H, Yamaguchi T, Hida K, Nishitai R, et al.
Differences in surgical site infection between laparoscopic colon and
rectal surgeries: sub-analysis of a multicenter randomized controlled
trial  (Japan-Multinational ~ Trial Organization PREV  07-01).
International journal of colorectal disease. 2016;31(11):1775-84.
Khairy GA, Kambal AM, Al-Dohayan AA, Al-Shehri MY, Zubaidi AM,
Al-Naami MY, et al. Surgical site infection in a teaching hospital: a
prospective study. Journal of Taibah University Medical Sciences.
2011;6(2):114-20.

journal of neurotrauma.

1030 PJMHS Vol. 16, No.02, FEB 2022



