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Abstract

Surgical site infections (SSIs) rank among the most prevalent healthcare-associated
infections, leading to higher patient morbidity, extended hospitalizations, and increased
healthcare expenses. Despite advancements in surgical practices within the Gulf
Cooperation Council (GCC) nations, information on SSI prevalence remains fragmented
and inconsistent. The aim of this study was to determine the overall prevalence of SSIs in
GCC countries and to assess variations according to surgical procedure type. A systematic
search of PubMed, PubMed Central (PMC), ScienceDirect, and Google Scholar was
conducted for studies reporting SSI prevalence in the six GCC countries up to May 2025.
The quality of the study was evaluated using the Newcastle-Ottawa Scale. Pooled
prevalence estimates were calculated using a random effects model, with subgroup
analyses performed based on surgical procedure type. A total of 23 studies involving
32,366 patients were included in the analysis. The overall pooled prevalence of SSIs was
7% (95%CI: 4—10%; 12=92.9%), which suggests a significant level of variability. The
highest SSI prevalence was observed in coronary artery bypass graft (CABG) procedures
(42%), followed by colorectal surgeries (28%) and coronary artery surgeries (18%). Lower
prevalence rates were reported for laparotomies (2%) and cholecystectomies (1%).
Caesarean section, the most frequently reported procedure (n=12,419), had an SSI
prevalence of 3% (95%CI: 2—4%; 12=84.5%). Smaller studies tended to report higher SSI
prevalence estimates. In conclusion, the elevated incidence of SSIs in high-risk
procedures, particularly CABG and colorectal surgeries, highlights the necessity for
enhanced regional surveillance systems and targeted preventive measures across GCC
healthcare settings.

Keywords: Surgical site infections, Gulf Cooperation Council, single-arm meta-analysis,
caesarean section, surgical procedures

Introduction

Surgical site infections (SSIs) continue to be a leading cause of postoperative morbidity and
mortality worldwide, affecting approximately 9.9% of surgical procedures, with over 141,000
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infections documented annually in studies encompassing more than 1.4 million operations.
Notably, 60.1% of SSIs occur after hospital discharge, contributing to prolonged hospitalization,
increased healthcare expenses, and poor patient outcomes [1-3]. While global efforts have focused
on improving surgical care and infection control protocols, the prevalence of SSIs varies
significantly among locations, owing to disparities in healthcare infrastructure, surgical
techniques, and infection prevention strategies [1,4-6].

The Gulf Cooperation Council (GCC) countries, which include Saudi Arabia, the United Arab
Emirates, Kuwait, Oman, Qatar, and Bahrain, have seen remarkable advances in healthcare
delivery in recent decades [7,8]. However, the area continues to encounter obstacles in systematic
reporting and surveillance of healthcare-associated infections, including SSI [9-13]. Existing
research from the Gulf nations reveals that SSI rates vary, with some studies showing prevalence
rates equal to worldwide norms and others revealing higher-than-expected rates, frequently due
to unclear definitions, inadequate resources, and underreporting [14,15].

While individual studies in the GCC countries have reported varying SSI rates, a pooled
estimate has not been established. For example, SSI prevalence in Ethiopia was found to be as
high as 25.22%, while a study in Pakistan reported an incidence of 8.84% [16,17]. These
differences highlight the need for a focused analysis of SSI prevalence, particularly in the GCC
countries. The aim of this study was to analyze and synthesize current data on the prevalence of
surgical site infections in Gulf nations, allowing for a better understanding of the regional burden
and identifying possible areas for targeted intervention and study.

Methods

Study design and protocol registration

This study was conducted as a systematic review and meta-analysis in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A
pre-established protocol was created prior to study initiation to guide the search strategy, study
selection, data extraction, and quality assessment processes. The protocol was prospectively
registered in the International Prospective Register of Systematic Reviews (PROSPERO) under
the registration number CRD420251165318.

Literature search strategy

A comprehensive search was conducted across multiple electronic databases, including PubMed,
PubMed Central (PMC), ScienceDirect, and Google Scholar. The search approach utilized
relevant terms such as “surgical site infection,” “SSI,” “GCC,” and “prevalence” combined with
Boolean operators (AND/OR) to enhance sensitivity and guarantee a comprehensive collection
of qualifying studies. The search was completed on May 20, 2025, and additional pertinent
articles were identified through manual screening of the reference lists of the included studies.

Inclusion and exclusion criteria

This review included observational studies reporting the incidence of SSIs and related clinical
results in GCC nations. Eligible study designs comprised cohort, cross-sectional, case—control,
and case series studies. Review papers, editorials, individual case reports, and conference
abstracts were excluded.

Screening and selection

After automatic removal of duplicate records using EndNote 19, study screening was carried out
in two stages. The initial stage involved screening of titles and abstracts, followed by full-text
assessment in the second stage. Two independent reviewers (SA and AA) performed the screening
and eligibility assessments. Discrepancies were resolved through discussion, and when consensus
could not be reached, a third reviewer (JK) was consulted to make the final decision.

Data extraction

Data were collected from the selected studies, including author names, year of publication, study
setting, and study design, as well as information on surgical procedures and reported SSI
prevalence. All reported outcomes were extracted as presented, without additional data
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transformation. Statistical significance was interpreted based on the analyses reported in the
original study, with a p-value<0.05 considered statistically significant.

Critical appraisal

Two reviewers (AA and MO) independently assessed the methodological quality of the included
studies. For observational studies, quality assessment was performed using the Newcastle-
Ottawa Scale (NOS), which evaluates studies across three domains: selection, comparability, and
outcome. Discrepancies between reviewers were resolved through discussion, and when
necessary, a third reviewer (RM) was consulted to reach a final decision.

Qualitative synthesis

Given the substantial heterogeneity across studies (I2=92.9%), a random-effects meta-analysis
was applied to account for between-study variability. Subgroup analyses by surgical procedure
were conducted to explore potential sources of heterogeneity. Although high heterogeneity
persisted within several subgroups, this approach is consistent with methodological
recommendations for prevalence meta-analyses involving heterogeneous observational data.
Hence, the results were summarized through qualitative methods.

Results

Search results

The initial search across four electronic databases identified 2,089 records, including 603 from
PubMed, 1,005 from Google Scholar, 204 from ScienceDirect, and 277 from PMC. Following titles
and abstracts screening, 978 records were excluded, and 816 articles were retrieved for full-text
review. Of these, 295 articles underwent detailed eligibility assessment. Ultimately, 23 studies
met the inclusion criteria and were incorporated into the qualitative synthesis [9-12,18-35]. The
study selection process is outlined in the PRISMA flow diagram (Figure 1).

Characteristics of the included studies

The characteristics of the included studies investigating SSI prevalence across different surgical
procedures and countries in the Gulf region are presented in Table 1. Most studies employed a
cohort design, with two case series and one case-control study. Sample sizes varied widely,
ranging from 48 to 8,301 participants. The surgical procedures evaluated included general
surgery, caesarean sections, cardiac and vascular surgeries, and orthopedic operations. Reported
SSI prevalence ranged from 0.9% to 42%, with higher rates observed in procedures such as
colorectal cancer surgery and CABG, particularly in case-control and smaller cohort studies.

Quality of included studies

The methodological quality of the included studies, assessed using the NOS, is presented in Table
2. A total of 23 cohort studies were evaluated, the majority of which employed a cohort design.
Seven studies were rated as “Good quality,” achieving NOS scores of 7 out of 9. These included
AlRiyami et al. (2022) [18], Zaky et al. (2020) [24], Gadeer et al. (2020) [25], Dhar et al. (2014)
[10], Alfouzan et al. (2019) [9], Almajed et al. (2024) [32], and M. Al Majid et al. (2020) [33]. The
remaining studies received NOS scores ranging from 5 to 6 and were considered “Fair quality”,
including studies by Alotaibi et al. (2020) [19], Alwehibi et al. (2024) [20], and Garcell et al.
(2025) [11], among others. Two studies—Alsiddiky et al. (2013) [26] and Abuzaid et al. (2015)
[30]— used cross-sectional and case-control designs, respectively. The majority of included cohort
studies demonstrated acceptable methodological quality, supporting the reliability of the
findings.
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Figure 1. PRISMA flow diagram of the study selection process.

Prevalence of SSIs

Across 23 studies (n=32,366), the pooled prevalence of SSIs was 7% (95%CI: 4—10%) using a
random-effects model, with substantial heterogeneity observed (I2=92.9%; 12=0.0052;
p<0.0001) as presented in Figure 2. Significant differences were observed between surgical
procedures (x2=216.59; df=16; p<0.0001). Procedure-specific pooled or single-study prevalence
estimates were as follows: general surgery, 5% (95%CI: 2—8%; I2=84.4%; n=1,639); vascular
surgery, 11% (95%CIL: 9—14%; I2=0%; n=717); appendectomy, 3% (95%CIL: 1-4%; 12=68.4%;
n=3,066); herniorrhaphies, 3% (95%CI: 2—4%; n=751); caesarean section, 3% (95%CIL: 2—4%;
12=84.5%; n=12,419); oral and maxillofacial surgery, 10% (95%CI: 8—13%; n=493); orthopedic
surgery, 6% (95%CI: 0—12%; 12=97.5%; n=4,018); spinal fusion, 4% (95%CI: 1-14%; n=48);
stoma-related procedures, 12% (95%CIl: 7—19%; n=123); laparotomy, 2% (95%CI: 2—2%;
n=7,235); colorectal cancer surgery, 28% (95%CI: 19—39%; n=92); CABG, 42% (95%CI: 32—54%;
n=80); mixed cardiac surgery, 3% (95%CI: 2—4%; n=1,241); cholecystectomy, 1% (95%CI: 0—-3%;
n=340); and coronary artery surgery (non-CABG), 18% (95%CI: 11—-27%; n=104). Funnel plot
inspection demonstrated visible asymmetry suggestive of small-study effects; however, given the
substantial heterogeneity, this finding should be interpreted cautiously rather than as publication
bias alone.
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2
2
< Table 1. Bassline characteristics of the included studies
= Author, year Country Study design Intervention Sample size Outcomes SSI (%)
&b AlRiyami et al. 2022 [18] Oman Cohort Coronary artery surgery 104 17.5
5 Alotaibi et al. 2020 [19] Saudi Arabia Cohort General surgery 120 1.7
Alwehibi et al. 2024 [20] Saudi Arabia Cohort Vascular surgeries 624 11.4
Garcell et al. 2025 [11] Qatar Cohort Appendectomies 2,463 2.19
Garcell et al. 2025 [11] Qatar Cohort Herniorrhaphies 751 2.53
Garcell et al. 2025 [11] Qatar Cohort Caesarean 1,913 2.56
Alharbi et al. 2023 [21] Saudi Arabia Cohort Vascular surgeries 93 9.1
Alkhamis et al. 2024 [22] Saudi Arabia Cohort Oral and maxillofacial surgeries 493 10.3
Aleid et al. 2024 [2] Saudi Arabia Cohort General surgery 1,219 7.4
Al-Rashdi et al. 2020 [23] Oman Cohort Orthopedic surgery 922 8.57
Zaky et al. 2020 [24] Saudi Arabia Cohort General surgery 300 3.67
Gadeer et al. 2020 [25] Saudi Arabia Cohort Caesarean 340 3.4
Alsiddiky et al. 2013 [26] Saudi Arabia Cross sectional Spinal fusion 48 4.16
Alqarni et al.2023 [27] Saudi Arabia Cohort Stoma 123 11.4
Dhar et al. 2014 [10] Oman Cohort Caesarean 211 2.66
Chowdhury et al. 2019 [28] Saudi Arabia Cohort Caesarean 70 12.9
Alfouzan et al. 2019 [9] Kuwait Cohort Laparotomy 7,235 2.1
Aldriwesh et al. 2023 [29] Saudi Arabia Cohort Colorectal 92 27.2
Cancer
Abuzaid et al. 2015 [30] Bahrain Case control CABG 80 42
Garcell et al. 2017 [31] Qatar Cohort Appendectomies 603 3.6
Almajed et al. 2024 [32] Bahrain Cohort Caesarean 8,301 2.1
M. Al Majid et al. 2020 [33] Saudi Arabia Cohort Cardiac surgery 1,241 3.2
Al-Mulhim et al. 2014 [34] Saudi Arabia Cohort Orthopedic surgery 3,096 2.55
Ghnnam et al. 2010 [12] Saudi Arabia Cohort Cholecystectomy 340 0.9
Albaharnah et al. 2024 [35] Saudi Arabia Cohort Caesarean 1,584 4.7
Table 2. Critical appraisal using Newcastle-Ottawa Scale (NOS)
Author, year (ref.) Study design Selection Comparability Outcome Total score Remark
AlRiyami et al. 2022 [18] Cohort * kK * kK 7 Good quality
Alotaibi et al.2020 [19] Cohort * * * * 5 Fair quality
Alwehibi et al. 2024 [20] Cohort * Kk * kK 6 Fair quality
Garcell et al. 2025 [11] Cohort * %k * %k Kk 6 Fair quality
Alharbi et al.2023 [21] Cohort e * ok 6 Fair quality
Alkhamis et al. 2024 [22] Cohort * ok * * Kk 6 Fair quality
Aleid et al. 2024 [2] Cohort * * * %k 6 Fair quality
Al-Rashdi et al. 2020 [23] Cohort * % * * %k 6 Fair quality
Zaky et al. 2020 [24] Cohort * %k * * %k 7 Good quality
Gadeer et al. 2020 [25] Cohort * %k * * %k 7 Good quality
Alsiddiky et al. 2013 [26] Cross sectional *k * * %k 5 Fair quality
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Author, year (ref.) Study design Selection Comparability Outcome Total score Remark
Alqarni et al. 2023 [27] Cohort * * . 6 Fair quality
Dhar et al. 2014 [10] Cohort D * * %k Kk 7 Good quality
Chowdhury et al. 2019 [28] Cohort * % * * %k 6 Fair quality
Alfouzan et al. 2019 [9] Cohort . * * Hk 7 Good quality
Aldriwesh et al. 2023 [29] Cohort * % * * % 5 Fair quality
Abuzaid et al. 2015 [30] Case control * % * * 5 Fair quality
Garcell et al. 2017 [31] Cohort * % * N 6 Fair quality
Almajed et al. 2024 [32] Cohort e * N 7 Good quality
M. Al Majid et al. 2020 [33] Cohort e * N 7 Good quality
Al-Mulhim et al. 2014 [34] Cohort * Kk * K 5 Fair quality
Ghnnam et al. 2010 [12] Cohort * Kk * K 5 Fair quality
Albaharnah et al. 2024 [35] Cohort * Kk * kK 6 Fair quality
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Study Events
SurgeryType = General surgery

Alotaibi et al. 2020 3
Aleid et al. 2024 91
Zaky et al. 2020 12

Random effects model
Heterogeneity: /* = 84.4%, 1° = 0.0006, p = 0.0017

SurgeryType = Vascular surgeries
Alwehibi et al. 2024 72
Alharbi et al. 2023 9
Random effects model

Heterogeneity: F=0% =0, p =0.5753

SurgeryType = Oral and maxillofacial surgeries

Abedalqgader et al. 2024 51
SurgeryType = Caesarean

Gadeer et al. 2020 12
Chowdhury et al. 2019 10
Albaharnah et al. 2024 75
Dhar et al. 2014 6
Garcell et al. 2025 49
Almajed et al. 2024 175

Random effects model
Heterogeneity: /* = 84.5%, t° = 0.0001, p < 0.0001

SurgeryType = Spinal fusion

Alsiddiky et al. 2013 2
SurgeryType = Stoma

Algarni et al. 2023 15
SurgeryType = Colorectal cancer
Aldriwesh et al. 2023 26
SurgeryType = Cardiac surgery

Al Majid et al. 2020 40
SurgeryType = Orthopedic surgery
Al-Mulhim et al. 2014 79
Al-Rashdi et al. 2020 80

Random effects model
Heterogeneity: /> = 97.5%, z* = 0.0018, p < 0.0001

SurgeryType = Cholecystectomy

Ghnnam et al. 2010 4
SurgeryType = Coronary artery surgery
AlRiyami et al. 2022 19
SurgeryType = Appendectomies

Garcell et al. 2025 54
Garcell et al. 2017 22

Random effects model
Heterogeneity: /> = 68.4%, t° = < 0.0001, p = 0.0753

SurgeryType = Herniorrhaphies
Garcell et al. 2025 20

SurgeryType = Laparotomy
Alfouzan et al. 2019 152

SurgeryType = CABG
Abuzaid et al. 2015 34

Random effects model
Heterogeneity: I° = 92.9%, ° = 0.0052, p < 0.0001

Test for subgroup differences: ;134 = 216.59, df = 14 (p < 0.0001)
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Figure 2. Forest plot of surgical site infection prevalence across included studies, with random

effects pooled estimates overall and by surgical procedure.
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Subgroup analysis by surgery type

Subgroup analysis revealed statistically significant differences in SSI prevalence according to
surgical procedure (¥2=216.59; df=16; p<0.001). The highest SSI prevalence was observed in
coronary artery surgery (18%; 95%CI: 0.11—0.27), colorectal surgery (28%; 95%CI: 0.19—0.39),
and CABG (42%; 95%CI: 0.32—0.54). In contrast, cholecystectomy and laparotomy had the
lowest reported SSI rates, with pooled estimates of 0% and 5%, respectively. Caesarean sections,
which constituted the most commonly studied surgical type (n=12,419), showed a pooled SSI
prevalence of 3% (95%CI: 0.02—0.04), although heterogeneity within this subgroup remained
high (I2=84.5%, p<0.0001).

Several subgroups, such as vascular surgeries and appendectomies, showed more consistent
estimates with minimal heterogeneity (12=0% and 68.4%, respectively). However, substantial
heterogeneity was noted in other subgroups, including orthopedic surgeries (I2=97.5%). The
mixed-effects meta-regression showed no evidence that the examined moderator significantly
influenced effect sizes (Qm(1)=0.08; p=0.78). Residual heterogeneity was negligible (t2=0;
I12=0%), indicating that effect size variability was fully attributable to sampling error. The
moderator explained none of the between-study variance (R2=0%).

Publication bias

Publication bias was assessed using visual inspection of the funnel plot and Egger’s regression
test. The funnel plot demonstrated noticeable asymmetry, with smaller studies tending to report
higher SSI prevalence, while studies with lower SSI estimates appeared underrepresented. This
pattern suggests the presence of small study effects and raises the possibility of publication or
selective reporting bias (Figure 3).

0.00
]

(2]
|
L] 00

Standard error
0.04 0.03 0.02 0.01
| I l l
(o]
Q

0.05
l

I \ I | |
0.0 0.1 0.2 0.3 0.4

Proportion

Figure 3. Funnel plot for the meta-analysis of surgical site infection (SSI) prevalence, assessing
small study effects.

However, given the substantial between-study heterogeneity across the included studies,
funnel plot asymmetry should be interpreted with caution, as heterogeneity itself can contribute
to plot distortion (Figure 4). Egger’s regression test indicated significant funnel plot asymmetry
(t=5.84; df=23; p<0.0001), suggesting the presence of small study effects consistent with
publication bias. Therefore, although publication bias cannot be excluded, the observed
asymmetry is more likely to reflect a combination of methodological variability, differences in
surgical procedures, and study size rather than publication bias alone.
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Standardized treatment effect (Z-score)

T T T T T 1 T
0 100 200 300 400 500 600

Inverse of standard error

Figure 4. Funnel plot for meta-analysis of surgical site infection prevalence, with Egger’s
regression line, assessing small study effects.

Discussion

This study synthesizes data from 23 studies that assess the occurrence of SSIs in various surgical
procedures. The overall prevalence of SSIs was calculated to be 7% using a random-effects model,
which accounts for the differences among studies. The significant level of heterogeneity between
studies indicates substantial variation in SSI rates, likely resulting from factors such as
differences in healthcare infrastructure, patient populations, surgical techniques, and infection
prevention strategies.

Several studies have highlighted factors that contribute to the risk of SSIs and may explain
the variability observed across investigations. Factors related to the patient, including low body
mass index, diabetes, obesity, smoking, and prior chemotherapy or radiotherapy, have been
repeatedly linked to a higher prevalence of SSIs. For instance, individuals undergoing surgeries
for spinal fusion and hysterectomy showed significantly increased infection risks when these
comorbid conditions were present in previously conducted studies [36,37]. These results
underscore the necessity of optimizing patient health before surgery to minimize postoperative
complications.

Factors related to surgical procedures are also important contributors to the risk of SSIs. The
implementation of wound protectors has been demonstrated to significantly lower infection rates
in gastrointestinal surgeries [38,39]. On the other hand, minimally invasive techniques like
laparoscopic surgery tend to result in reduced infection rates when compared to traditional open
surgeries. Various preventive measures, such as following evidence-based guidelines for
antibiotic prophylaxis, maintaining strict control of blood sugar levels, and using effective skin
antisepsis methods (for example, choosing chlorhexidine-alcohol over iodine-based alternatives),
have further proven to lead to notable declines in SSI prevalence [40-43]. Additionally, there is
notable variability based on the specific procedure; studies on caesarean sections, for example,
showed that SSI rates fell from 27% to 14%, primarily due to variations in postoperative care
practices and the criteria used to define SSIs [44]. These differences highlight the necessity for
standardized perioperative protocols and surveillance definitions to achieve more uniform and
comparable outcomes across various healthcare settings.
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The analysis of subgroups in the meta-analysis reveals marked differences in the occurrence
of SSIs among various surgical procedures. Specifically, the highest rates of SSIs were found in
coronary artery bypass grafting (42%), followed by colorectal surgery (28%) and general coronary
artery surgery (18%). These operations are often complicated and drawn-out, typically involving
older or critically ill individuals, who naturally possess a greater susceptibility to SSIs. This is
consistent with earlier studies indicating that factors such as extended surgical durations and
patient underlying conditions, including older age and critical health issues, elevate the risk of
SSIs [45-48].

On the other hand, procedures like cholecystectomy and laparotomy demonstrated lower
rates of SSIs. This variation is likely a reflection of differences in the complexity of surgeries,
infection control measures, and the methodologies employed in the studies. Additionally, these
procedures may be performed on patients who tend to be healthier or younger, which further
decreases the risk [40,49].

Caesarean sections, constituting the largest group in this analysis (n=12,419), exhibited a
relatively low prevalence of surgical site infections (3%). However, the considerable heterogeneity
(I2=84.5%) within this subgroup suggests significant variability in methodology or context, which
could be related to differing antibiotic protocols [50]. For example, a study revealed that the
prophylactic use of cefepime notably decreased instances of both superficial and deep SSI
incidences compared to ampicillin/sulbactam following caesarean delivery [44].

Moreover, variations in skin preparation protocols can influence infection rates, as
underscored by guidelines for administering pre-incision antibiotic prophylaxis and properly
preparing the vagina with iodine-povidone solution [51]. These perioperative approaches are
essential for reducing infection risks and improving surgical results.

Factors related to patients, including obesity and diabetes, also play a major role in the
variability of SSIs. The prevalence of these conditions varies across populations, thereby
influencing the overall risk profile for infections. For instance, studies from Ethiopia have shown
that prolonged labor, anemia, and chorioamnionitis are associated with increased SSI rates,
highlighting the impact of patient health on surgical results [52,53].

Orthopedic surgeries show a high degree of variability (I2=97.5%). This significant
heterogeneity can be linked to variations in implant usage, wound categorization, and the
distinctions between superficial and deep SSIs. For example, orthopedic procedures frequently
involve implants, which heighten infection risks by serving as a breeding ground for microbial
growth [54]. Additionally, the intricate nature of operations like bone tumor surgeries, which
entail lengthy surgical durations and the implementation of implants, further escalates the
considerable variability observed in SSIs associated with orthopedic surgeries [55,56]. Overall,
this research emphasizes the persistent challenge posed by SSIs, despite progress in surgical
methods and infection prevention strategies. The present study results reinforce prevailing
theories that intricate surgical procedures, critical patient conditions, and variable perioperative
practices heighten the risk of SSIs [16,17]. Furthermore, these findings underscore the necessity
for uniform SSI definitions, consistent monitoring protocols, and thorough postoperative care.

The results of this study highlight the need to consider both patient-related factors and
procedure-specific characteristics when developing strategies to prevent SSIs. Targeted
interventions, such as optimizing patient health prior to surgery, utilizing minimally invasive
surgical methods, standardizing perioperative procedures, and implementing evidence-based
infection control bundles, can lessen the incidence of SSIs and enhance patient outcomes.
Additionally, standardizing definitions and monitoring practices for SSIs across different
institutions is crucial for enabling meaningful comparisons and for improving global standards.

Despite advances in surgical methods and infection prevention, SSIs continue to pose a
major challenge, especially in intricate and high-risk operations. Future studies should
concentrate on overlooked surgical groups and environments in low- and middle-income
countries, where significant data deficiencies exist. Moreover, implementing quality
enhancement strategies aimed at high-risk surgeries and using standardized preventive bundles
is essential for achieving lasting decreases in SSI occurrences and enhancing patient safety.

Page 10 of 13



2
&
B
[
<
S
=
aD
=
=
o

Al-Gunaid et al. Narra X 2026; 4 (1): e243 - http://doi.org/10.52225/narrax.v4i1.243

Conclusion

In conclusion, SSIs remain a significant concern across all GCC countries, with prevalence varying
greatly based on the type of surgical procedure. High-risk operations, particularly colorectal
surgery and CABG, demonstrate substantially higher SSI rates compared with other procedures.
These findings underscore the need for targeted, procedure-specific infection prevention
strategies and strengthened regional surveillance systems.
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