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Background: Tibebe Ghion specialized hospital is one of the teaching hospitals found in Amhara
regional state capital, BahirDar, North West Ethiopia started functioning since October 2018 G.C. It
gives full range of clinical service of specialty and sub specialty cares. It has 10 OR tables, 126 and
above outpatient rooms, 459 inpatient beds, with 2 dedicated intensive care units. SSI threatens the
lives of millions of patients each year and also contributes to the spread of antibiotic resistance.
Surgical site infections are commonest nosocomial infections and responsible for considerable
morbidity and mortality as well as increased hospitalizations and treatment cost related to surgical
operations. The aim of this QI project is to decrease the rate of SSIs.

Methods: Facility level QI project underwent using ‘model for improvement method’ aiming to
decrease the rate of SSIs. Baseline data’s collected, fish bone analysis used for identification of the
root causes and checklists are prepared and registered as clinical bundle indicators using Microsoft
Excel. Interpretations are made through run charts, association of the outcome with the change ideas
are assessed using scatter plot.

Result: Rate of SSIs was 25% at the beginning, which has shown a significant decrement to 10% by the
end of the study period (August 2021 G.C). This was achieved by setting change ideas, running it
through PDSA cycles (4 cycles). Initially, it was 40% and it became 80% by the end of the study.

Conclusion: This study demonstrated effective ways of decreasing SSIs by a comprehensive well
designed QI project.
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Abstract



INTRODUCTION
Bain metastases are a significant reason for mortality in 
bosom cancer [1]. The cerebrum is the primary site of 
metastasis from bosom disease in 12% of patients. Metastatic 
bosom malignant growth (BC) is, after cellular breakdown in 
the lungs, the second most normal disease related with 
cerebrum metastases. As malignant growth research leap 
forwards significantly further developed endurance of patients 
with cutting edge stage BC somewhat recently, the frequency 
of BMs is expanding accordingly [2]. It has been recommended 
that cerebrum metastases from bosom disease (BMBC) 
happen all the more habitually among more youthful ladies, 
those with bigger cancers or higher atomic grade, in certain 
subtypes like estrogen-receptor (trama center)-negative and 
HER2 overexpressing cancers, and those with nodal 
metastases [3].

Surgical Site Infections (SSI) is infections that occur at or near 
surgical incision within 30 days of operation or after 1 year if 
implant is placed [1,2]. It is the 3rd commonly reported 
nosocomial infection accounting for 10 to 40% of all nosocomial 
infections [3,4]. In low and middle-income countries, 11% of 
patients who undergo surgery are infected in the process [5]. In 
Africa, surgical site infections were the leading infections in 
hospitals (pooled cumulative incidence of 5.6 per 100 surgical 
procedures), strikingly higher than proportions recorded in 
developed countries [6]. Another study done in Africa indicated 
cumulative incidence of SSIs ranged from 2.5 to 30.9% [7]. SSI is 
the most costly HAI type with an estimated annual cost of $3.3 
billion, and extends hospital length of stay by 9.7 days, with cost 
of hospitalization increased by more than $20,000 per 
admission [8-10]. Although high incidence of SSI is suspected in 
Ethiopia, the magnitude of the problem is not known; however, 
the overall SSI rate was reported to be 21% in general surgical 
wards of teaching hospitals [11].

Despite improvements in operating room practices, instrument 
sterilization methods, better surgical technique and the best 
efforts of infection prevention strategies, surgical site 
infections remain a major cause of hospital-acquired 
infections and rates are increasing globally even in hospitals 
with most modern facilities and standard protocols of 
preoperative preparation and antibiotic prophylaxis.

In response to inconsistent compliance with infection 
prevention measures, the centers for Medicare and Medicaid 
services collaborated with the U.S. centers for disease control 
and prevention on the Surgical Infection Prevention (SIP) 
project, introduced in 2002. Quality improvement measures 
were developed to standardize processes to increase 
compliance. In 2006, the Surgical Care Improvement Project 
(SCIP) developed out of the SIP project and its process 
measures. These initiatives published in the specifications 
manual for national inpatient quality measures, outline 
process and outcome measures [12]. This continually evolving 
manual is intended to provide standard quality measures to 
unify documentation and track standards of care. These 
measures included the timeliness, selection, and duration of

peri-operative antibiotics. The investigators found both
clinically and statistically significant reductions in post-
operative infection rates after implementation of these
measures [13]. However there is no international evidence-
based guidelines had previously been available before WHO
launched its global guidelines on the prevention of surgical
site infection on 3 November 2016; there are inconsistencies
in the interpretation of evidence and recommendations in
existing national guidelines. These new WHO guidelines are
valid for any country and suitable to local adaptations, and
take account of the strength of available scientific evidence,
the cost and resource implications, and patient values and
preferences. Therefore, situation based interventions and
region context specific preventive strategies should be
developed to reduce the prevalence of SSIs among postop
patients.

From our baseline study the rate of SSI at Tibebe Ghion
Comprehensive Specialized Hospital (TGCSH) was 25 % which
is very high when we compare it to the global and national
level over all rates; results in increased morbidity, mortality,
costs and hospital stay. The surgical QI team at TGCSH aimed
to reduce the rate of SSIs from 25% to 12%, by implementing
scientific recommendations: Appropriate use of antibiotics
(prophylactic IV antibiotics within 1 hour before surgical
incision, discontinuation within 24 hrs. post-surgery), early
removal of transurethral catheter, avoid shaving, pre-op/
intraop shower for colorectal surgical pts and leaving skin
incision open after operating on contaminated or dirty
wounds. By applying these change ideas we hopped to
decrease the rate of SSIs in our hospital.

MATERIALS AND METHODS

Data Collection

Checklists are prepared which includes data’s for process
measures as well as outcome measures. At the beginning of
the study we have selected gastrointestinal surgical unit for
the testing of our change ideas and weekly we planned to
take 5 patients randomly and register them on the checklist
and we will follow each pts for a month using phone calls for
the occurrence of SSIs. Testing of Change ideas were done at
different stages of the study and multiple PDSA cycles were
allowed to run and the results are documented, studied and
interpreted based on run chart rules for signs of
improvement.

Data Analysis

We conducted scatter plot analysis for the effectiveness of the
intervention. In the plot, we analyzed the effects of our
clinical bundle indicators on the rate of SSIs and we have
noticed an association though it’s a weak association.

RESULTS
Quantitative results

Testing and run charts
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Cycle I of the PDSA

Testing → testing has carried out in surgical ward mainly in GI
and HPB ward since we wanted to start testing in small scale.

A 2 months study with active surveillance for the occurrence
of SSIs is done primarily by phone calls.

Change ideas and activities carried out (using check lists)

• Antibiotics given within 1hr of surgical incision time.
• Prophylactic Antibiotics discontinued within 24 hrs.
• Catheter removal within 24-48hrs post op.

Data’s are collected weekly and patients are followed until the 
30th post op day.

Process indicator and outcome indicators are set and we 
expected an initial increment from the base line rate of SSIs.

Process indicator: Adherence to the protocol/change ideas–
mentioned above.

Run chart: On process indicator-40% achievement adherence 
to the activities (the SCIP process indicators) (Figure 1).

Figure 1: Proportion of HCWs adhered to SCIP protocol.

Outcome indicator-Rate of SSIs Has become 43% and 20% in 
Nov 2020 and Dec-2020 respectively (We predicted an initial 
increment due to an active detection) (Table 1 and Figure 2).

Run chart–on outcome indicator-Rate of SSIs.

Note/Annotation LS1, Cycle I, Clinical C

Month Aug-22 Sep-20 Nov-20 Dec-20

Number of inpatients with
new surgical

9 9 6 4

Number of major
surgeries

34 39 14 20

Rate of surgical site
infection in the surgeries

26% 23% 43% 20%

Median 25% 25% 25% 25%

Target 12% 12% 12% 12%

Figure 2: Rate of surgical site infections in surgical ward of 
TGCSH from Aug 2020 to Dec 2020.

Cycle II of the PDSA

The previous process measures/change ideas adapted, and

addition of a new change idea “avoiding shaving of surgical 
site” was incorporated in our study.

General surgical cases are selected randomly from the surgical 
ward and the cycle has rolled for 3 months (Jan 2021 to Mar 
2021).

A minimum of 5 patients (both emergency and elective) are 
selected randomly from the general surgical ward.

Training is given for surgeons, residents and ward nurses where 
we are going to introduce the change ideas.

Process indicator and outcome indicators are set and we 
expected a decrement in the rate of SSIs with a target to 
reach 12% (Figure 3).

Process indicator-Adherence to SCIP protocol–adopted 
measurements with addition of one new measure (avoiding 
shaving of surgical site).
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Table 1: Rate of Surgical site infections in surgical ward of TGCSH from Aug 2020 to Dec 2020.
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Run chart–on process indicator- significant improvement on
health workers adherence to the change ideas (SCIP) were
achieved.

It shows there is a shift in process measures → sign of 
improvement.

Run chart on outcome indicator-Rate of SSIs (Table 2). 

Note/
Annotation

LS1, Cycle I, Clinical C Cycle II LS2

Month Aug-22 Sep-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

Number of
inpatients with
new surgical

9 9 6 4 4 5 2

Number of
major

surgeries

34 39 14 20 20 19 22

Rate of
surgical site

infection in the
surgeries

26% 23% 43% 20% 20% 26% 9%

Median 25% 25% 25% 25% 25%

Target 12% 12% 12% 12% 12% 12% 12%

The rate was 20%, 26% and 9% on January, February and 
March 2021 respectively. The graph starts to show decrement 
in the rate of SSIs (Figure 4).

Figure 4: Rate of surgical site infections in surgical ward of 
TGCSH from Jan 2021 to Mar 2021.

Cycle III

The previous process measures/change ideas are adapted and 
addition of new change ideas as a new clinical bundle 
developed.

Pre-op shower or abdominal wash with soap for colorectal 
surgical pts before the surgical procedure.

New clinical bundles leaving skin open (incision site) in 
contaminated and dirty wounds, e.g. periappendical abscess.

Awareness creation regarding the additional intervention 
measures for the health care providers (communicated 
through the department telegram page and also verbally).

Each week general surgical cases are selected randomly from 
the same ward and the cycle has rolled for 2 months (Apr 
2021 to May 2021) (Figure 5-7).

Process indicator-Adherence to SCIP protocol–adapted 
measurements with addition of two new measures.

Run chart–on process indicators the previous improvement 
noticed on the process measures are maintained.
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Figure 3: Adherence to the change ideas.
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Figure 5: Adherence to the change ideas.

Figure 7: Run chart regarding adherence to leaving skin open 
for contaminated and dirty wounds

Outcome indicator

Run chart–on outcome indicator- Rate of SSIs (Table 3).

Note/
Annotation

LS1, Cycle I, Clinical C Cycle II LS2 Cycle 3

Month Aug-22 Sep-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21

Number of
inpatients
with new
surgical

9 9 6 4 4 5 2 3 4

Number of
major

surgeries

34 39 14 20 20 19 22 25 24

Rate of
surgical

site
infection in

the
surgeries

26% 23% 43% 20% 20% 26% 9% 12% 17%

Median 25% 25% 25% 25% 25%

Target 12% 12% 12% 12% 12% 12% 12% 12% 12%

The rate has become 12% and 17% on April and May 2021 
respectively. The decrement in the rate may be due to 
increased adherence and addition of important change ideas 
(Figure 8).
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Table 3: Rate of surgical site infections in surgical ward of TGCSH from Apr 2021 to May 2021.
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Figure 8: Rate of Surgical site infections in surgical ward of 
TGCSH from April 2021 to May 2021.

Cycle IV

All the previous 6 change ideas are adapted and carried out at 
cycle IV.

General surgical cases are randomly selected from a same 
ward and the cycle has rolled for 3 months (June 2021 to 
August 2021).

At least 5 patients (both emergency and elective) are selected 
randomly.

Process indicator and outcome indicators are set. And we 
expected a further decrement in the rate with a target to 
reach 12% (Figure 9).

Process indicator-Adherence to SCIP protocol.

Run chart-on process indicators (June 2021 to August 2021).

Process indicators–adherence to the new clinical bundles 
(Figures 10 and 11).

Figure 10: Run chart regarding adherence to Pre-op shower 
for colorectal surgeries.

Figure 11: Run chart regarding adherence to leaving skin open 
for contaminated and dirty wounds.

Outcome indicator

Run chart–on outcome indicator-Rate of SSIs (Table 4).

Note/
Annotation

LS1, Cycle I Clinical C Cycle II LS2 Cycle 3 Cycle 4

Number
of

inpatients
with
new

surgical

9 9 6 4 4 5 2 3 4 3 2 2
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Table 4: Rate of surgical site infections in surgical ward of TGCSH from June 2021 to August 2021.
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Figure 9: Adherence to the change ideas.

Month Aug-22 Sep-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21



Number
of

major
surgeries

34 39 14 20 20 19 22 25 24 23 22 21

Rate of
surgical

site 
infection 

in the 
surgeries

26% 23% 43% 20% 20% 26% 9% 12% 17% 13% 9% 10%

Median 25% 25% 25% 25% 25%

Target 12% 12% 12% 12% 12% 12% 12% 12% 12% 12% 12%

The rate has become 13%, 9% and 10% on June, July and 
August 2021 respectively. The decrement in the rate may be 
due to increased adherence to the change ideas (Figure 12).

Figure 12: Rate of surgical site infections in surgical ward of 
TGCSH from June 2021 to August 2021.

This has shown a shift in the rate of SSIs → sign of improvement 
(Figure 13).

Figure 13: Scatter plot analysis- the r/n ship b/n the change 
ideas and the rate of SSIs.

It shows an association b/n the change ideas (1st clinical 
bundle) and the rate of SSIs though it’s a weaker association.

DISCUSSION
We conducted our study at facility level for 12 months and 
noted a significant decrement in the rate of SSIs by the end of 
the project August 2021. Initially at the beginning of the study 
from October 2020 to December 2020, we have conducted 
our intervention (PDSA cycle I) in a selected set of patients 
and at specific ward (GI and HPB ward) where there is a few 
health care providers involved. After creating awareness 
verbally with the stake holders we went to implement the 
change ideas at that specific ward but due to the complexity 
of the procedure done at this wards, elderly pts with 
comorbidity, few number of pts operated per week, lengthy 
preoperative stay in the wards and poor adherence to the 
change ideas, we didn’t get a result as we want it to be, so we 
have learned from this and in cycle II we have changed the 
ward to general surgical ward specifically ward B, where the 
above challenges are minimal and in addition to that a formal 
2 days training has given to health care providers working in 
that ward (nurses, surgical residents and senior surgeons 
working in the mentioned ward). From Jan 2021 to Mar 2021 a 
3 month study was conducted with ‘adaption’ of the 
previous change ideas with addition of a new change idea; 
that is ‘avoid shaving at incission site’.

The adeherence to the change ideas shows a shift in the run 
chart graph which indicates a sign of improvement- proper 
implementation of change ideas. Also the rate of SSIs starts to 
show some decrement on the run chart graph but didn’t 
achieve its target. Then we continued our study with 
‘adaption’ of the newly added change ideas and introduced a 
another change ideas at the commencement of new cycle 
that is PDSA Cycle III, these new change ideas showed high 
proportion (81.8 %) of SSIs is contributed by either colorectal 
surgeries or emergency surgeries with a class of wound as 
contaminated or dirty surgical wounds.

Adherence was high to the previous process measures but 
regarding the newly introduced change ideas like; pre-op 
shower and leaving skin wounds open for wound care in 
contaminated or dirty wounds were not as expected. 
Especially the challenge to implement pre-operative shower 
in our set up was due to dysfunctional bath rooms, so we
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started to do intraoperative abdominal bathing instead, for 
colorectal surgical pts. The rate of SSIs was continually 
decreasing and the run chart shows the line going down below 
the mean level. Then due to the fact that we have noticed a 
positive results from the previous process indicators we 
further conducted our study with ’adaption’ of the measures 
and a new PDSA cycle (Cycle IV) has allowed to run for 
subsequent months and the rate of SSIs has showed a 
significant decrement by the end of the study period-August 
2021. A ‘Shift’ on the run chart graph has been noticed so; by 
definition this is a sign of improvement.

CONCLUSION
If there is a commitment and dedication to bring quality of 
care to our pts and also a culture of learning from the 
mistakes we make while performing the project, we can 
achieve what we wanted to see even in resource limited set 
ups . We have identified the true or the actual rate of surgical 
site infections in our set up for the first time. Our plan is to 
publish and also distribute our study findings nationally as 
well as to the international level by that we can assure a 
sustainable implementation of the findings.

Due to the lack of sufficient data points on the newer ‘clinical 
bundle change ideas’ we failed to do a scatter plot analysis 
regarding the association of this change ideas and the rate of 
SSIs. And also the limit of the generalizability of this study is, it 
was conducted in a small number of pts, at specific ward and 
only general surgical pts excluding pts like orthopedic, 
gynecologic or other sub specified surgical fields, but it has 
still be a significant entry point for large scale studies.

RECOMMENDATION
Continuous support for quality improvement projects by the 
governing body is needed.

Strict follow up of scientific recommendation and evidence 
based medicine are very crucial in decreasing SSIs.

To establish basic infrastructure works in the hospital that 
helps to improve quality of care to surgical pts- e.g. to 
establish bathrooms in the wards, well ventilated OR rooms, 
AC machines in the OR, Glucometer, thermometer, etc. to 
further decrease the rate of SSIs.

Creating awareness and proper trainings on scientifically 
recommended infection prevention strategies.
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