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Abstract

Background

Any infection occurring in a wound after a surgical procedure is called a post-operative surgical
wound infection. Surgical wound infection is a type of nosocomial infection that is acquired in
hospitals when a person is admitted for reasons other than the infection. Surgical site
infections (SSIs) are the second most common nosocomial (hospital-acquired) infections after
urinary tract infections. SSIs contribute to a significant rate of morbidity and mortality in
patients and has become a major public health problem worldwide. The increase in antibiotic
resistance associated with SSIs has also become a therapeutic challenge for physicians
worldwide.

Methods

This cross-sectional study was carried out among the patients admitted in various surgical
wards of the Ayub Teaching Hospital. A total of 95 patients were enrolled for the study using a
non-probability convenient sampling technique. Data were collected using a structured
questionnaire by students carrying out the research for a time period of one month. SSIs were
assessed by:

1. Pus or purulent discharge from the wound along with pain,
2. Any two cardinal signs of inflammation, and

3. Diagnosis of SSI by the surgeon.

Results

The mean age of the patients was 35.73 + 19.73 years. SSI rate was found to be 33.68% with 32
patients developing SSIs out of 95 patients. The rate of SSIs was greater in older patients with
four (44.4%) out of nine patients above 60 years developing SSIs. Patients belonging to urban
areas had a higher incidence rate (52.77%) of SSIs as compared to rural areas (32.20%). The rate
of SSIs in patients operated with an elective surgical plan was greater (37.93%) as compared to
patients operated with an emergency surgical plan (27.77%). Patients who were obese were
more prone to SSIs with seven (36.8%) patients developing SSIs out of 19. Surgeries performed
by trainee medical officers had a greater rate of SSIs with 24 (35.3%) patients developing SSIs
out of 68 patients. Three (66.66%) out of four patients with diabetes and 18 (40.9%) out of 44
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patients with anemia developed SSIs.

Conclusion

This study concluded that the incidence rate of SSIs was high in patients admitted in Ayub
Teaching Hospital. Major risk factors identified were co-morbidities, old age, obesity, duration
of surgery, major surgeries, and anemia. Steps should be taken to decrease SSIs in these high-
risk groups.

Categories: Miscellaneous, General Surgery, Quality Improvement
Keywords: surgical site infection, incidence

Introduction

Infection of a wound after a surgical operation is called post-operative surgical wound
infection. The rates of these infections vary from hospital to hospital, and the site of the
infection may be limited to the suture line or may extend into the operative site. Surgical
wound infection is a type of nosocomial infection [1]. Nosocomial infections are those
infections that are acquired in hospitals or other healthcare facilities. For a person to have
acquired a nosocomial infection, he or she must be admitted to a hospital or healthcare facility
for reasons other than the infection and no sign of active or incubating infection should be
shown by the patient [2].

Nosocomial infections can be urinary tract infections, respiratory infections, or surgical wound
infections [3]. Surgical wound infection is the most common nosocomial infection after urinary
tract infection [4]. These infections account for 20% to 39% of all the infections acquired in
hospitals [5]. Postoperative wound infection can occur from the first day onwards to many years
after an operation but commonly occurs between the fifth and tenth days after surgery [6].

Wound infection is the commonest and most troublesome disorder delaying wound healing.
When there is a breakdown of local and systemic host defenses followed by an invasion of
organisms through tissues then the wound is said to be infected. When a wound discharges pus
or needs a secondary procedure to be sure of adequate drainage, then the infection is regarded
as a major wound infection. However, in minor wound infections, there is a discharge of serous
fluid or pus but without any systemic signs or excessive discomfort [7].

The term “surgical wound infection” was replaced by “surgical-site infection” by the Surgical
Wound Infection Task Force in 1992 to include infections of organs or spaces deep in the skin
and soft tissues [8].

Surgical-site infections (SSIs) are classified by The Centre for Disease Control (CDC), USA into
(a) superficial incisional SSI, (b) deep incisional SSI, and (c) organ/space SSI [9].

Various bacteriological studies reveal that both gram-positive and gram-negative bacteria play
arole in the infection of surgical wounds [4]. The most common of these bacteria is
Staphylococcus aureus (31.58%) followed by Klebsiella pneumonia (26.31%), Pseudomonas
aeruginosa (15.79%), Escherichia coli (10.53%), Acinetobacter (10.53%) and Proteus mirabilis
(5.26%) [10].

These bacteria pose a major problem for surgeons because most of them are multi-drug-
resistant bacteria [10].
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Postoperative SSIs can be quite lethal, remaining as a less frequent cause of mortality but a
major source of morbidity in surgical patients. They account for approximately one-quarter of
the estimated two million nosocomial infections occurring yearly [11]. Furthermore, SSIs cause
an increase in treatment cost, bed occupancy in a ward and prolong the hospital stay of the
patient. In developing countries, due to limited resources, even basic life-saving procedures like
appendectomies and cesarean sections are associated with high infection rates of wounds and
mortality [10]. In orthopedic surgeries like joint replacement and internal fixation of the spine,
complications due to postoperative sepsis can lead to calamitous consequences [12].

Various factors affecting the infection rate include skin preparation, wound contamination, the
length of pre-operative hospital stay, drainage of wounds, the age of the patient, duration of
surgery, and skill and technique of the surgeon. There is higher infection rate involving senior
surgeons which can be attributed to the fact that they perform more difficult and lengthy
surgeries, while the low rate of infections in surgeries performed by medical officers can be
attributed to the fact that they perform simpler and uncomplicated surgeries [12].

In many developing countries including Pakistan, a properly organized surveillance system to
describe routine SSI rates does not exist. Infection of surgical sites is a burden, almost every
hospital in Pakistan has to deal with. Success in surgery depends on prevention and proper
management of a wound. In order to adapt the policies which decrease the incidence of SSIs,
the most important requirement is to collect data, perform wound surveillance and surgical
inspection. Unfortunately, this aspect of surgery is the least discussed topic in local literature
and we have to refer to the Western literature for the incidence of SSIs. Being the only tertiary
care hospital of Abbottabad, Ayub Teaching Hospital (ATH) has to deal with a greater degree of
patient burden which subsequently increases the various risks associated with SSIs. A study
conducted to find the frequency of various post-operative SSIs at ATH can prove to be useful.

Materials And Methods

A cross-sectional study was performed in the surgery and allied, gynecology wards B and C and
orthopedics ward of the Ayub Teaching Hospital, Abbottabad from April to May 2016. The
sample size was 95 sampled through the non-probability convenient sampling technique.

All the patients admitted in the surgery and allied, gynecology ward (B and C), and orthopedics
ward, who had undergone surgery (major or minor) and their post-operative stay was longer
than three days, were included. Those patients were also included who were admitted in the
wards due to development of SSIs after discharge and their treatment was not started. Patients
of all age and both genders were included.

Those patients who became serious after surgery and/or who developed SSIs after discharge and
admitted for treatment and their treatment was started were excluded.

A structured questionnaire was developed including several variables of interest. Students
visited the surgical, gynecology and orthopedic wards and collected information from two
chambers of males and two chambers of females of the same ward. The questionnaires were
filled by students. Informed consent was taken from all the patients and confidentiality of data
was ensured.

Surgical wounds were observed by students. SSIs were assessed and wounds were considered
infected when pus/purulent discharge and pain along with any other sign of inflammation in
the wound was found or when a diagnosis was made by the surgeon. During the assessment of
the wound, an aseptic technique was used to prevent the contamination of the wounds.
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The data were entered and analyzed using computer software SPSS version 16.0. Quantitative
variables such as age, pre-op hospital stay, and duration of surgery were described as mean + SD
and categorical variables like gender, anemic/non-anemic state and category of surgeon were
described as frequency and proportion. Data were presented in tables and figures.

Results

The total study population was 95 patients who underwent surgery in the surgical wards (A, B,
and C), orthopedics ward, and gynecology wards (B and C) during a period of one month at
ATH. Out of the 95 patients, 41 (43.2%) were male and 54 (56.8%) were female. Male to female
ratio was 0.75. The mean age of the patients was 35.73 + 19.73 years with a minimum age of one
year and maximum age of 100 years. Out of the 95 patients, 58 (61.1%) were married, 29
(30.5%) were single, seven (7.4%) were widowed, and one (1.1%) was divorced. Patients who
belonged to rural areas were 58 (61.1%) and those who belonged to urban areas were 37
(38.9%). Fifty-eight (61.19%) patients were illiterate, while 37 (38.81%) were literate. Eighty-
four (88.4%) patients were in the lower class, 10 (10.5%) patients were in the middle class, while
only one (1.1%) patient belonged to the upper class. The number of elective procedures was 58
(61.1%), while 37 (38.9%) cases were performed as emergency procedures.

Figure 7 shows that out of 95 patients 32 (33.68%) developed SSI. Sixty-three (66.31%) patients
did not develop SSIs.

Bl present
absent

FIGURE 1: Frequency of SSls in patients

SSis, surgical site infections

The total study population was 95. Data were collected from different wards at the Ayub
Teaching Hospital. The bulk of the data was collected from surgical ward A which was 28 (29.47
%), then from surgical B which was 22 (23.16%), surgical C 19 (20%), orthopedics 17 (17.89%),
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gynecology C five (5.26%), and gynecology B four (4.21%). In our study, eight (28.57%) out of
28 patients developed SSIs in surgical ward A of ATH, nine (40.90%) out of 22 in surgical ward
B, six (31.57%) out of 19 in surgical ward C, seven (41.17%) out of 17 in orthopedics ward, two
out of five (40%) from gynecology ward C, and out of the four patients, there were no cases SSIs
in gynecology ward B. These data are summarized in Figure 2.

[15]
o

Frequency

10

gynae B gynae C orthopedics surgical A surgicalB surgical C

Ward of the Patient

FIGURE 2: Distribution of the study population in various
wards of ATH

ATH, Ayub teaching hospital

The mean age of the patients was 35.73 + 19.73. The frequency of patients was maximum (49)
from the age group 15-40 years and minimum (nine) from patients whose age was above 60
years. Table 1 shows the age distribution frequency of the patients who were interviewed. From
patients whose age was less than 15 years, one (9.09%) patient developed SSI; from age group
15-40 years, 18 (36.73%) patients developed SSIs; from 41-60 years, nine (34.61%) patients
developed SSIs; and from patients whose age was above 60 years, four (44.44%) patients
developed SSIs.
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Age Groups (In Years) Frequency SSls

Less than 15 11 1(9.09%)
15-40 49 18 (36.73%)
41-60 26 9 (34.61%)
Above 60 9 4 (44.44%)
Total 95 32 (33.68%)

TABLE 1: Frequency of SSls in different age groups

SSis, surgical site infections

In our study population, 41 patients were male (43.16%) and 54 were female (56.84%). Out of
41 males, 14 (34.14%) developed SSIs and 18 (33.33%) females developed SSI out of 54 (Figure
3).

@ male
& female

FIGURE 3: Gender distribution of the study population

Out of the 95 patients, 58 (61.05%) belonged to rural areas and 37 (38.95%) to urban areas.
From rural areas, 19 (32.20%) developed SSIs out of 59 and from urban areas 19 (52.77%)
developed SSIs out of 36 (Figure ).
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FIGURE 4: Area of residence

Out of the study population of 95 patients, 58 (61.05%) patients were married, 29 (30.53%) were
single, seven (7.37%) were widowed and one (1.05%) was divorced (Figure 5). Out of 58 married
patients, 25 (43.10%) developed SSIs and in patients who were single, seven (24.13%) out of 29
developed SSIs. There were no SSIs in the seven widowed patients and one divorced patient.
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FIGURE 5: Marital status of the patients

Out of the 95 patients, 21 (22.1%) were unemployed, two (2.1%) were employed by the
government, 10 (10.5%) had a private employment, four (4.2%) had their own business, 43
(45.3%) females were housewives, 12 (12.6%) patients were students and three (3.2%) were
retired. Five (23.80%) out of 21 developed SSIs from the unemployed group. Sixteen (37.20%)
out of 43 from housewives, six (60%) out of 10 from private employees, two (16.66%) out of 12
from students, two (66.66%) out of three retired, and one (50%) out of two developed SSIs from
government employee group, respectively. These data have been summarized in Table 2.
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Occupation Frequency (%) SSis
Unemployed 21(22.1%) 5 (23.80%)
Government Employee 2(2.1%) 1 (50%)
Private Employee 10(10.5%) 6 (60%)
Business 4(4.2%) 0
Housewife 43(45.3%) 16 (37.20%)
Student 12(12.6%) 2 (16.66%)
Retired 3(3.2%) 2 (66.66%)

TABLE 2: Occupation of the patients

SSis, surgical site infections

Most of the patients in our study were Illiterate consisting of 58 (61.05%) patients. Among the
educated 13 (13.68%) were primary, 20 (21.05%) were matriculation, two (2.11%) were FA/FSc.
and two (2.11%) were graduates (Figure 6). Among the illiterate patients, 19 (32.75%) developed
SSIs. Five (38.46%) from primary, seven (35%) from matriculation, and one (50%) each from
FA/FSc and graduate level developed SSIs, respectively. So, 13 (35.13%) literate people
developed SSIs.

s
o

30

Frequency

[
o

iliterate primary matriculation FAFSc graduate
Education Status of the Patient
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FIGURE 6: Education status of the patients

Out of the total study population, 56 (58.95%) patients were checked through emergency, 36
(37.89%) through O.P.D and three (3.16 %) were referred from private clinics (Figure 7). Ten
(28.57%) patients from OPD developed SSIs, 19 (35.18%) patients developed SSIs from
emergency and three (100%) out of three patients from private clinics developed SSIs.
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Source of Admission

FIGURE 7: Source of admission of the patients

Out of the 95 patients, 58 (61.1%) were planned for elective surgery while 36 (37.9%) were
operated emergently. From patients with an elective surgical plan, 22 (37.93%) patients
developed SSIs, while 10 (27.77%) patients developed SSIs from patients with an emergent
surgical plan (Table 3). The association between the plan of surgery and SSIs was statistically
insignificant (p = 0.31).
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Plan Frequency (%) SSis (%)

Elective 58(61.1%) 22(37.9%)
Emergency 36(37.9%) 10(27.7%)
Total 95(100%) 32(33.6%)

TABLE 3: Plan of surgery

SSis, surgical site infections

As given in Table 4 below, 25 patients (26.3%) presented with gastrointestinal problems.
Seventeen patients (17.9%) presented with orthopedic problems, 13 (13.7%) with hepatobiliary,
nine (9.5%) with gynecological, six (6.3%) with genitourinary, while 25 patients (26.3%) were
categorized under "other" category like firearm injuries, etc. Eleven (44%) patients developed
SSIs with gastrointestinal problem. Seven (41.17%) patients developed SSIs with orthopedic
problems. Four (30.76%) patients with hepatobiliary, one (11.11%) patient with gynecological,
one (16.66%) patient with genitourinary, and eight (32%) patients with other surgical problems
developed SSIs, respectively.

Surgical problem Frequency(%) SSls
Orthopedics 17(17.9%) 7 (41.17%)
Gynecological 9(9.5%) 1(11.11%)
Gastrointestinal 25(26.3%) 11 (44%)
Hepatobiliary 13(13.7%) 4 (30.76%)
Genitourinary 6(6.3%) 1 (16.66%)
Others 25(26.3%) 8 (32%)
Total 95(100%) 32 (33.68%)

TABLE 4: Surgical problems of the patients

Table 5 shows the duration of the current illness of patients in days. It also shows the frequency
of SSIs in different groups according to the duration.
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Duration Frequency (%) SSis (%)
Below 30 days 80(84.2%) 25(31.2%)
30 to 60 days 3(3.2%) 3(100%)
Above 60 days 12(2.6%) 4(33.3%)
Total 95(100%) 32(33.6%)

TABLE 5: Total duration of current illness

SSis, surgical site infections

As can be seen in Table 6, a bulk of the study population was in the lower economic class i.e. 84
(88.4%). Ten (10.5%) patients were in the middle economic class and only one patient (1.1%)
was in the upper economic class. From the lower class, 28 (33.33%) patients developed SSIs,
while four (40%) patients developed SSIs from the middle class. No patient from the upper class
developed SSIs. The association between socioeconomic status and SSIs was statistically
insignificant (p = 0.708).

Surgical site infection

Socio-economic Status Total
Present Absent

Lower Class 28 (33.3%) 56 (66.7%) 84 (88.4%)

Middle Class 4 (40%) 6 (60%) 10 (10.5%)

Upper Class 0 (0%) 1 (100%) 1(1.1%)

Total 32 (33.7%) 62 (66.7%) 95 (100%)

TABLE 6: Relationship of SSis with socioeconomic status of the patients

SSils, surgical site infections

Table 7 shows that most of the patients were not obese. Out of the 95 patients, 76 (80%) did not
have obesity while 19 (20%) could be classified as obese. Seven (36.84%) patients who were
obese developed SSIs while 25 (32.89%) patients who were not obese developed SSIs. The
association between obesity and SSIs was statistically insignificant (p = 0.745).

2019 Sattar et al. Cureus 11(3): e4243. DOI 10.7759/cureus.4243 12 0of 19



Cureus

Obesity

Present
Absent

Total

TABLE 7: Relationship of SSis with obesity in the patients

SSis, surgical site infections

Surgical Site Infection

Present Absent

7 (36.8%) 12 (63.2%)
25 (26.3%) 51 (53.7%)
32 (33.7%) 63 (66.3%)

Total

19 (20%)
76 (80%)

95 (100%)

Out of the 95 patients that we interviewed, 80 (84.2 %) had undergone a major procedure while
15 (15.8 %) had undergone a minor procedure (Figure 8). Twenty-eight (35%) patients who had
undergone major surgeries developed SSIs, while four (26.66%) patients developed SSIs with

minor surgeries.

FIGURE 8: Surgical procedure done

B major
L Iminor

Table 8 shows the frequency of SSIs in patients with different durations of surgery. The mean of
the duration of surgery was 124.05 + 74.26 minutes with a minimum of 15 minutes and a
maximum of 360 minutes. The association between duration of surgery of patients and SSIs

was statistically insignificant (p = 0.76).
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Duration(min)
Below 60
60-90

Above 90

Total

Frequency SSls

15 (15.78%) 4 (26.66%)
24 (25.26%) 8 (33.33%)
56 (58.94%) 20 (35.71%)
95 (100%) 32 (33.68%)

TABLE 8: Duration of surgery

Category of Surgeon

Registrar

T™MO

Assistant Professor
Associate Professor
Professor

Total

Most of the cases, i.e., 68 (71.6%) were managed by training medical officers (TMOs), 19 were
managed by registrars (20%), six (6.3%) were managed by assistant professors, while two (2.1%)
cases were managed by associate professors. Twenty-four (35.29%) patients operated by

the TMOs developed SSIs, six (31.57%) patients operated by registrars developed SSIs, one
(16.66%) patient operated by assistant professor developed SSI, and one (50%) patient by
associate professor developed SSI. The association between SSIs and category of the surgeon
was statistically insignificant (p = 0.76). These data have been summarized in Table 9.

Surgical Site Infection

TOTAL

Present Absent

6 (31.6%) 13 (66.4%) 19

24 (35.3%) 44 (64.7%) 68

1 (16.7%) 5 (83.3%) 6

1 (50%) 1 (50%) 2

0 (0%) 0 (0%) 0

32 (33.7%) 63 (66.3%) 95

TABLE 9: Category of surgeon

Table 10 shows the number of SSIs in patients with different durations of surgery. The mean of
their pre-op hospital stay is 76.13 hours with a minimum of one hour and a maximum of 360
hours. The Standard Deviation is 91.222. The association between the pre-op hospital stay and
SSIs was statistically insignificant (p=0.93).
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Pre-op Hospital stay (in hours) Frequency SSls

Below 36 51 15 (29.41%)
36-72 10 5 (50%)
73-146 18 6 (33.33%)
Above 146 16 6 (37.5%)
Total 95 32 (33.68%)

TABLE 10: Pre-op hospital stay

SSis, surgical site infections

As can be seen from Table 11, most of the patients i.e. 77 (81.1%) did not suffer from any
associated morbidity. Three (3.2%) patients had diabetes, three (3.2%) had renal failure and 12
(12.6%) patients had other morbidities like hepatitis, hypertension, etc. The number of patients
who developed SSIs and had no associated morbidity was 24 (31.16%). In patients with
diabetes, two (66.66%) patients developed SSIs and in patients with other morbidities, six (50%)
developed SSIs. The percentage of patients with associated morbidities who developed SSIs was
44.44%. The association between associated-morbidity and incidence of SSIs was statistically
significant (p = 0.04).

Morbidity Frequency SSls

Nil 77 (81.1%) 24 (31.16%)
Diabetes 3 (3.2%) 2 (66.66%)
Renal Failure 3 (3.2%) 0

Other 12 (12.6%) 6 (50%)
Total 95 32 (33.68%)

TABLE 11: Associated morbidity in patients

SSis, surgical site infections

According to Table 12, 44 (46.3%) patients were anemic while 51 (53.7%) patients were non-
anemic. Eighteen (40.90%) patients who were anemic developed SSIs and 14 (27.45%) patients
who were non-anemic developed SSIs. The association between anemia in patients and SSIs
was statistically insignificant (p = 0.16).
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SURGICAL SITE INFECTION

ANEMIA IN PATIENTS TOTAL
PRESENT ABSENT
PRESENT 18 (40.9%) 26 (59.1%) 44 (46.3%)
ABSENT 14 (27.5%) 37 (72.5%) 51 (53.7%)
TOTAL 32 (33.7%) 63 (66.7%) 95 (100%)
TABLE 12: Anemia in patients
Discussion

Infection of wounds after surgical operations is a real risk associated with any surgical
procedure and represents a significant burden in terms of patient morbidity and mortality. We
conducted a study at the Ayub teaching hospital to find the frequency of SSIs, its association
with the type and site of surgery, and risk factors associated with SSIs. Our study showed the
proportion of SSIs to be 33.68%, i.e., 32 patients out of 95 patients. A study conducted in public
hospitals of Yemen showed similar results in which 300 patients were interviewed and 34%
suffered from SSIs [13].

Our study showed that SSIs were greater in patients whose age was above 60 years with a
percentage of 44.44% and lower in patients whose age was less than 15 years with a percentage
of 9.09% showing that as the age increases the risk of SSI in the patient also increases. A study
conducted at Andhra Pradesh, India showed similar results [14]. Increasing age is associated
with a greater likelihood of certain chronic conditions and delayed healing which is most
probably the cause of the increased incidence in higher age groups.

Our study showed a slightly greater percentage (34.14%) of SSIs in males than females
(33.33%). No statistically significant relation was found between the development of SSIs and
marital status, educational status, socioeconomic class, and occupation; similar to a study
conducted in Africa [15].

Obesity is another important patient-related risk factor. Our study concluded that the
incidence of SSIs in patients with obesity was higher than non-obese patients. Morbid obesity
has been correlated with prolonged wound healing which is a known risk factor for deep SSIs
[16].

Most patients presented with gastrointestinal and orthopedic problems. SSI rates were
maximum in gastrointestinal surgeries (44%) and minimal in genitourinary surgeries (16.66%).
A study conducted at the Khyber Teaching Hospital, Peshawar also showed SSI rates to be
greater in gastrointestinal surgeries and minimal in genitourinary surgeries [17]. The surgical
procedure done on these patients was classified into major and minor. SSI rates were higher in
major surgeries as compared to minor surgeries. The result is similar to a study conducted in a
tertiary care hospital in Africa showing that SSI risk in major surgeries is higher [15].

Inspecting the duration of surgeries and their relation with SSIs showed that the percentage of
SSI was greater in surgeries that took more than 90 minutes. This observation was probably due
to the fact that complex surgeries take more time which increases the risk for SSIs accordingly.
A study performed at the Peoples Medical College and Hospital, Nawab Shah also showed that
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SSIs were greater in surgeries whose duration was greater than 80 minutes [18].

Regarding the plan of surgery, our study showed that patients who had an elective procedure
had a higher rate (37.93%) than those who had an emergency procedure (27.77%). Another
study showed SSI rates to be higher in emergency procedures [15]. The contradictory results are
most probably due to the fact that in our study most of the surgical procedures were performed
by TMOs who have less experience than professors. The rate of SSIs was higher in surgeries
performed by TMOs (31.57%), and the incidence decreased with more experienced surgeons.

Patients with diabetes as a co-morbidity had a greater percentage of SSIs (66.66%) as compared
to other co-morbidities such as renal failure and hypertension. A study conducted at a teaching
hospital in Saudi Arabia also showed diabetes to be an important risk factor in the incidence of
SSIs, in which 20 out of 80 patients with diabetes developed an infection after surgery [19].
Similarly, anemia was also found to be a risk factor. Out of the 51 patients who were anemic, 18
(40.90%) developed an infection after surgery. A study conducted at Nawab Shah also showed
anemia to be a risk factor in the incidence of SSIs [18].

Our study showed that patients with a pre-operative stay of 36-72 hours showed the maximum
percentage of SSIs (50%) followed by patients with a pre-operative hospital stay above 146
hours. A study conducted at the United States showed pre-operative hospital stay as a
significantly associated risk factor. According to the study, as the pre-operative hospital stay
increases, the incidence of SSIs increases accordingly [20].

Conclusions

Our study concluded that the percentage of SSIs in the Ayub Teaching Hospital was 33.68%, i.e.,
32 out of 95 patients developed SSIs. Associated morbidity was found to be the major risk
factor. The association between associated morbidity and incidence of SSIs was found to be
statistically significant (p = 0.04). The rates of SSIs were also found to be greater in older
patients, patients with an elective surgical plan, obese patients, patients with long duration of
surgeries, patients who had undergone major surgical procedures, patients operated by TMOs,
and patients with anemia. These can be considered as suspected risk factors. Steps should be
taken to decrease SSIs in these high-risk groups. Some recommendations to decrease SSIs are
given below.

1. Patients and their caretakers should be given proper information and advice on how to care
for their wound after discharge, how to recognize an SSI and whom to contact if they are
concerned.

2. Proper antibiotic prophylaxis should be given when necessary.

3. Surgeons and other operating theater personnel should follow proper aseptic techniques to
prevent contamination of the wound.

4. Changing wound dressing and its care should be done by properly trained nurses.

5. Patients should be advised to have a bath using soap either the day before or on the day
of surgery.

Additional Information
Disclosures
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Human subjects: Consent was obtained by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three
years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

References

1. Oguntibeju O, Rau N: Occurrence of Pseudomonas aeruginosa in post-operative wound
infection. Pak ] Med Sci. 2004, 20:187-192.

2.  What are nosocomial infections?. 2016, Accessed: October 24, 2018:
https://www.healthline.com/health/hospital-acquired-nosocomial-infections.

3. Park K: Park’s Textbook of Preventive and Social Medicine . Banarsidas Bhanot, Jabalpur,
India; 2014.

. Hanifah YA: Post-operative surgical wound infection. Med ] Malaysia. 1990, 45:293-297.

5.  Ameh EA, Mshelbwala PM, Nasir AA, Lukong CS, Jabo BA, Anumah MA, Nmadu PT: Surgical
site infection in children: prospective analysis of the burden and risk factors in a sub-Saharan
African setting. Surg Infect. 2009, 10:105-109. 10.1089/sur.2007.082

6. Mulu W, Kibru G, Beyene G, Damtie M: Postoperative nosocomial infections and antimicrobial
resistance pattern of bacteria isolates among patients admitted at Felege Hiwot Referral
Hospital, Bahirdar, Ethiopia. Ethiop ] Health Sci. 2012, 22:7-18.

7. Ahmed M, Alam SN, Khan O, Manzar S: Postoperative wound infection: a surgeon’s dilemma .
Pak ] Surg. 2007, 23:41-47.

8. Nandi PL, Soundara RS, Mak KC, Chan SC, So YP: Surgical wound infection. Hong Kong Med J.
1999, 5:82-86.

9. Pal N, Guhathakurta R, Al-Jumaily E, Al-Mudallal N, Muhimen N, Al-Shaibany A: Surgical site
infection in surgery ward at a tertiary care hospital: the infection rate and the bacteriological
profile. ] Pharm. 2012, 2:1-5.

10. Sharan H, Misra AP, Mishra R: Determinants of surgical site infection in rural Kanpur, India . ]
Evol Med Dent Sci. 2012, 1:921-928.

11. Nichols RL, Florman S: Clinical Presentations of Soft-tissue Infections and Surgical Site
Infections. The University of Chicago Press, 2001. 10.1086/321862

12. Dhillon KS, Kok CS: The incidence of post-operative wound infection in orthopaedic surgery .
Med ] Malaysia. 1995, 50:237-240.

13. Nasser A, Zhang X, Yang L, Sawafta FJ, Salah B: Assessment of surgical site infections from
signs & symptoms of the wound and associated factors in public hospitals of Hodeidah City,
Yemen. Int ] Appl. 2013, 3:101-110.

14. Bandaru NR, Rao AR, Prasad KV, Murty DR: A prospective study of postoperative wound
infections in a teaching hospital of rural setup. ] Clin Diagn Res. 2012, 6:1266-1271.

15.  Osakwe JO, Nnaji GA, Osakwe RC, Agu U, Chineke HN: Role of premorbid status and wound
related factors in surgical site infection in a tertiary hospital in sub-Saharan Africa. Family
Practice Reports. 2014, 1:2. 10.7243/2056-5690-1-2

16. Cordero-Ampuero J, de Dios M: What are the risk factors for infection in hemiarthroplasties
and total hip arthroplasties?. Clin Orthop Relat Res. 2010, 468:3268-3277. 10.1007/s11999-
010-1411-8

17.  Khan M, Khalil J, Zarin M, Hassan TU, Ahmed N, Salman M, Muhammad G: Rate and risk
factors for surgical site infection at a tertiary care facility in Peshawar, Pakistan. ] Ayub Med
Coll Abbottabad. 2011, 23:15-18.

18. Awan MS, Dhari FJ, Laghari AA, Bilal F, Khaskheli NM: Surgical site infection in elective
surgery. ] Surg Pakistan. 2011, 16:33-37.

19. Khairy GA, Kambal AM, Al-Dohayan AA, et al.: Surgical site infection in a teaching hospital: a
prospective study. ] Taibah Univ Sci. 2011, 6:114-120. 10.1016/S1658-3612(11)70172-X

20. Korol E, Johnston K, Waser N, Sifakis F, Jafri HS, Lo M, Kyaw MH: A systematic review of risk

2019 Sattar et al. Cureus 11(3): e4243. DOI 10.7759/cureus.4243 18 0f 19


https://www.pjms.com.pk/issues/julsep04/pdf/article3.pdf
https://www.healthline.com/health/hospital-acquired-nosocomial-infections
https://www.healthline.com/health/hospital-acquired-nosocomial-infections
https://scholar.google.com/scholar?q=intitle:Park%E2%80%99s Textbook of Preventive and Social Medicine
http://www.e-mjm.org/1990/v45n4/Post-operative-wound-infection.pdf
https://dx.doi.org/10.1089/sur.2007.082
https://dx.doi.org/10.1089/sur.2007.082
https://www.ajol.info/index.php/ejhs/article/view/77672
https://www.researchgate.net/profile/Shams_Alam/publication/265227732_Post-operative_wound_infection_a_surgeon's_dilemma/links/555db71608ae86c06b5dcaf6.pdf
https://www.hkmj.org/abstracts/v5n1/82.htm
https://pdfs.semanticscholar.org/c26f/fd82ea7388d717a6445f56b49b18ed9fb873.pdf
https://jemds.com/data_pdf/Hari om DETERMINANTS OF SURGICAL SITE INFECTION.pdf
https://dx.doi.org/10.1086/321862
https://dx.doi.org/10.1086/321862
http://www.e-mjm.org/1995/v50n3/Post-operative_Wound_Infection.pdf
https://pdfs.semanticscholar.org/dff5/6ceba052d0b3f67dc61ec9717e2d46698c95.pdf
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0973709X&AN=83819089&h=qECMiWrB1uvhjdmks%2ffybdULmpF9VF1GJbWETLGx3eBah3FxKv2CXKsqDSpI69HddEocejXkQByvqvSBLxDjMQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d0973709X%26AN%3d83819089
https://dx.doi.org/10.7243/2056-5690-1-2
https://dx.doi.org/10.7243/2056-5690-1-2
https://dx.doi.org/10.1007/s11999-010-1411-8
https://dx.doi.org/10.1007/s11999-010-1411-8
http://jamc.ayubmed.edu.pk/index.php/jamc/article/download/2573/1208
https://scholar.google.com/scholar?q=intitle:Surgical site infection in elective surgery
https://dx.doi.org/10.1016/S1658-3612(11)70172-X
https://dx.doi.org/10.1016/S1658-3612(11)70172-X
https://dx.doi.org/10.1371/journal.pone.0083743

Cureus

factors associated with surgical site infections among surgical patients. PloS one. 2013,
8:10.1371/journal.pone.0083743

2019 Sattar et al. Cureus 11(3): e4243. DOI 10.7759/cureus.4243 19 0of 19


https://dx.doi.org/10.1371/journal.pone.0083743

	Frequency of Post-operative Surgical Site Infections in a Tertiary Care Hospital in Abbottabad, Pakistan
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	FIGURE 1: Frequency of SSIs in patients
	FIGURE 2: Distribution of the study population in various wards of ATH
	TABLE 1: Frequency of SSIs in different age groups
	FIGURE 3: Gender distribution of the study population
	FIGURE 4: Area of residence
	FIGURE 5: Marital status of the patients
	TABLE 2: Occupation of the patients
	FIGURE 6: Education status of the patients
	FIGURE 7: Source of admission of the patients
	TABLE 3: Plan of surgery
	TABLE 4: Surgical problems of the patients
	TABLE 5: Total duration of current illness
	TABLE 6: Relationship of SSIs with socioeconomic status of the patients
	TABLE 7: Relationship of SSIs with obesity in the patients
	FIGURE 8: Surgical procedure done
	TABLE 8: Duration of surgery
	TABLE 9: Category of surgeon
	TABLE 10: Pre-op hospital stay
	TABLE 11: Associated morbidity in patients
	TABLE 12: Anemia in patients

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


