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Abstract 

Background  Surgical site infections (SSI) are a major concern due to their contributions to morbidity, economic loss, 
and death among individuals who underwent operations in healthcare institutions. To decrease this infection, various 
pharmacological and non-pharmacological interventions have been devised and implemented for major surgery 
patients. Pharmacological interventions include the provision of antibiotic prophylaxis and antiseptic agents, whereas 
non-pharmacological interventions encompass programmatic interventions such as protocols, policies, quality 
improvement initiatives, training, and education that are given at the institutional level. However, the effect of particu-
larly non-pharmacological interventions on the reduction has not been comprehensively evaluated for over a decade. 
This systematic review attempts to synthesize a piece of evidence on the effect of non-pharmacological intervention 
in Sub-Saharan Africa on minimizing SSI and enhancing health outcomes.

Methods  Databases including MEDLINE, Google Scholar, Cochrane Library, AJOL, Hinari, search platforms, and open-
access repositories were accessed. Two investigators conducted a literature selection process, and the quality 
of selected articles was assessed using a JBI quality evaluation checklist.

Results  A total of 11 studies that met the inclusion criteria were analyzed. Three main intervention categories were 
identified, which focused on improving adherence to protocol, policy change or induction, and delivery of multi-
modal strategies. These interventions led to a reduction in SSI rates in varying degrees (15% to 95%). Multimodal 
interventions are the most widely implemented and comprehensive approaches that integrate multiple evidence-
based practices, which have demonstrated a substantial reduction of SSI in different surgical populations. The rates 
of improvement with these interventions were influenced by intervention type, patient characteristics, surgical 
urgency, healthcare setting, follow-up time, and criteria for measuring the outcomes that may influence the SSI rates.

Conclusion  Interventions focusing on policy, protocol, and multimodal strategies can effectively reduce SSI rates, 
with the latter being the most effective. Patient and clinical characteristics, along with the healthcare setting, were 
influential factors affecting the interventions’ impact on SSI. This systematic review is registered in PROSPERO, 
in the number CRD42024524963.
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Background
Surgical site infection is among the prevalent health-
care-associated infections (HAIs) in healthcare institu-
tions, and it occur postoperatively in a specific location 
where surgery is performed. According to the CDC, it is 
an infection within 30 days (or 90 days if an implant is 
placed) after surgery and involves the skin, subcutane-
ous tissue, or organ/space operated on during the surgi-
cal procedure. It is categorized as superficial, deep, and 
organ or space SSI [1, 2]. A study conducted in 2023 
revealed a global incidence of 2.5%, with a notably higher 
prevalence of 7.2% observed in Africa [3]. SSI rates vary 
across surgical procedures, such as a 33% higher rate in 
neurosurgery operations [4], and demonstrate varia-
tions according to the economic status of the countries 
involved [5]. SSI represents the primary concern and 
emphasis in low-income and middle-income countries’ 
healthcare institutions [6]. In low- and middle-income 
countries like Sub-Saharan Africa, SSI leads to severe 
complications like sepsis, unexpected hospital stays [7], 
and additional financial burdens [8–10]. It also increases 
morbidity and mortality rates among surgery patients 
[11].

Considering this, the World Health Organization 
(WHO) has introduced a guideline for healthcare work-
ers to prevent and reduce SSI in patients [12], and it is 
estimated that infection prevention and control (IPC) 
interventions can lower HAIs like SSI by 35–70% [13].

To combat SSI effectively, both pharmacological and 
non-pharmacological interventions are crucial. While 
pharmacological interventions such as antibiotic proph-
ylaxis and antiseptics are well-established and stud-
ied, non-pharmacological programmatic interventions 
beyond individual patient care are often understudied, 
particularly in resource-constrained settings. These inter-
ventions include IPC protocols, which are structured 
guidelines to reduce infections, and clear policies for 
SSI prevention that are necessary to ensure compliance 
and are often supported by regular audits and feedback 
mechanisms to derive improvement in adherence rates. 
Education and training initiatives such as workshops, 
simulations, and refresher courses can up-skill surgical 
teams and improve compliance with IP measures. Quality 
improvement interventions focus on systematic improve-
ment of healthcare delivery to improve patient outcomes. 
A multimodal approach combines multiple strategies to 
address various aspects of SSI prevention simultaneously. 
All these programmatic interventions are key to reducing 
SSI by establishing structured practices across healthcare 
settings. By implementing IPC protocols, having clear 
policies, educating healthcare workers, making quality 
improvements, and employing multimodal interventions 
in healthcare settings, we can mitigate the risk of SSI.

The previous review examined both pharmacological 
and non-pharmacological interventional studies pub-
lished between 1995 and 2010 [14]. The others focus on 
all HAIs and specific interventions and including devel-
oped countries [15–18]. Our review focuses on targeted 
non-pharmacological interventions to address this gap in 
the literature, provide evidence-based recommendations 
for SSI prevention in Sub-Saharan Africa, and evaluate 
their effectiveness in reducing SSI risk. Pharmacological 
interventions were excluded to allow for a focused analy-
sis of complementary measures that are critical for sus-
tainable infection control.

Methods
Search strategy
The search strategy followed four critical phases designed 
to address the research question: “What is the effective-
ness of non-pharmacological interventions employed to 
avert surgical site infections among patients undergoing 
major surgery in Sub-Saharan Africa?” The first phase 
started with an initial search on the PubMed database 
for relevant keywords; in the second and third phases, 
identified key and index terms used in the AJOL, Hinari, 
Cochrane Library, and Google Scholar databases, and 
repositories of Addis Ababa University and Jimma Uni-
versity, respectively; and in the fourth phase, references 
to identified papers were critically overseen and scru-
tinized for possible supplementary investigation. The 
study explored literature from 2011 to 2023 and searched 
published and unpublished research focusing on non-
pharmacological and non-medical interventions in Sub-
Saharan Africa.

In April 2024, the process of exploring literature was 
conducted. The literature exploration was conducted 
using keywords and MeSH terms in PubMed. The prin-
cipal keywords are “infection, postoperative wound,” 
“infection, surgical wound,” “postoperative wound infec-
tion,” “surgical site infections,” “wound infection postop-
erative,” and “wound infection, surgical.” MeSH terms, 
including “surgical wound infection” and “Africa South of 
Sahara,” were discerned by the aforementioned method-
ology. Boolean operators "AND" and "OR" were used to 
combine keywords and MeSH terms in the retrieved lit-
erature. The detailed search process is indicated in Annex 
1. The review adhered to the PRISMA flow diagram [19] 
as indicated below and was registered in PROSPERO, a 
number CRD42024524963.

Inclusion and exclusion criteria and study selection
Inclusion and exclusion criteria were set by the PICO 
framework as summarized in the table below. The 
article assortment procedure for eligibility was over-
seen by two authors, FSB and KH. In this review, 
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non-pharmacological intervention is defined by expand-
ing based on the work of Glynn et al. [20] and Wekesah 
et  al. [21] as interventions that involve programmatic-
level interventions and do not involve the use of drugs, 
medications, chemicals, antiseptics, medical and non-
medical instruments, and procedures. Studies were 
selected based on predefined inclusion and exclusion cri-
teria, as outlined in Table 1 below.

Data extraction procedure and quality assessment 
procedure
FSB and KH extracted information from selected arti-
cles after brainstorming, independently appraised, and 
checked papers against the established standards. Dis-
crepancies arose between the reviewers during the study 
selection and the extraction process was resolved in a 
structured way. First, the two reviewers (FSB and KH) 
discussed the disagreement in detail to reach a consen-
sus. If agreement could not be reached, the third reviewer 
(TB) was consulted to provide an independent assess-
ment to make the final judgment. The extracted informa-
tion was filled in a table that was previously prepared, and 
the result was reported in narrative format. To confirm 
the integrity of the collected data, autonomous reviewers 
evaluated publications employing Joanna Briggs Institute 
(JBI) criteria tailored to four study designs: RCTs [23], 
observational cohorts [24], non-randomized trials [25], 
and analytical cross-sectional study designs [26]. A scor-
ing system was used, with high quality considered when 
the percentage is greater or equal to 85%, moderate qual-
ity between 60 and 85%, and low quality when scored 
between 59 and 50%, as used in similar systematic review 

research [3]. The detailed quality assessment process is 
annexed (Annex 2).

Results
A description of the study
The PRISMA process involved 342 duplicates and 218 
irrelevant papers from 644 papers. After assessing 84 full-
text eligible papers for inclusion and exclusion criteria, 
11 remained for analysis. This selection process involved 
removing some papers that originated from countries 
beyond Sub-Saharan Africa focused on pharmacological 
and medical interventions, or reported outcomes other 
than SSI (Fig. 1).

Characteristics of the included papers
The systematic review included 11 peer-reviewed articles 
from six distinct countries within Sub-Saharan Africa, 
except one article that encompassed multiple countries. 
Seven before-and-after/pre-post designs [27–33], one 
RCT [34], two cohorts [35, 36], and one pre-post cross-
sectional [37] research were among the study designs. 
The study population comprised five articles focused 
on pregnant women who underwent CS, five on general 
surgery, and one study that included patients undergo-
ing both general surgery and cesarean section. Out of 
11 studies, nine (82%) examined both emergency and 
elective cases [27–33, 35, 36]. Six studies followed their 
patients for 30 days, as recommended by the CDC, to 
identify SSI cases [27, 30–32, 35, 36]. The studies were 
conducted in various healthcare settings, with a com-
bined sample size of 18,799 (7850 control/pre-interven-
tion/ and 10,949 intervention/post-intervention/ groups). 

Table 1  Inclusion and exclusion criteria

Category Inclusion criteria Exclusion criteria

Population A study conducted in a Sub-Saharan country in patients 
with major surgery, i.e., surgery that involves tissue manipula-
tion and typically requires anesthesia [22].

A studies conducted outside Sub-Saharan countries, 
and patients with other surgeries like optometry, ENT, Maxil-
lofacial, implant, and any other patients without surgery.

Intervention Any non-pharmacological intervention that improves SSI. Pharmacological interventional studies comparing SSI 
outcomes.

Comparator Usual care or no intervention. Studies without comparator.

Outcome surgical site infection as defined by the CDC and National 
Healthcare Safety Network [2]

Studies that do not report SSI rates.

Study designs RCT, cohort studies, pre-post cross-sectional studies. Case reports, editorials, qualitative studies, and studies with-
out clear methodology.

Publication time frame 2011 to 2023. Before 2011 and after 2023.

Publication type Published and unpublished studies Conference abstracts, systematic reviews, guidelines, protocol.

Language Articles published in the English language. Articles published in languages other than English.

Study participants Human participants. Non-human participants.

Databases searched AJOL, Hinari, Cochrane Library, and Google Scholar data-
bases, and repositories of Addis Ababa University and Jimma 
University.

Studies not indexed in the specified databases.
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The CDC`s criteria for SSI were explicitly defined in eight 
research articles [27, 29, 30, 32, 34–37] (Table 2).

As demonstrated in the above features of the papers, 
the identified studies are substantially heterogeneous 
including variations in study design, target populations, 
sample sizes, interventions, and outcome measures. 
Given this diversity, we concluded that meta-analysis 
would not be appropriate. Rather, we opted for a narra-
tive synthesis of the findings like other systematic reviews 
[14, 15, 18, 38, 39], which enabled us to examine and dis-
cuss the variability in a more nuanced manner.

Interventions characteristics
The rate of SSI can be influenced by factors like charac-
teristics of interventions [27, 29, 31, 34, 37], study popu-
lation [28, 29, 31, 34, 36], surgical urgency [27, 34, 37], 
hospital setting [27–29, 31–37], follow-up time [27, 28, 

34], and SSI identification criteria [28, 33, 34]. Despite 
the limitations, interventions focusing on preventing SSI 
reduce infection at varying rates, emphasizing their sub-
stantial impact.

Adherence to protocol intervention
A Sudanese RCT study [34] found a significant reduc-
tion in the SSI rate among general surgery patients after 
education and surgical antibiotic prophylaxis protocol 
interventions in the tertiary hospital. The protocol was 
developed by the clinical pharmacist and surgical team 
and pursued strict protocols for the intervention group 
supported by the clinical pharmacist, whereas the con-
trol group received the usual traditional services. The 
study utilized the guidelines established by the Centers 
for Disease Control and Prevention (CDC) to identify 
SSI among 226 elective patients between 18 and 65 years 

Fig. 1  PRISMA flow diagram paper selection for a systematic review of interventional studies in the prevention of SSI in Sub-Sahara Africa
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old. However, it is important to note that the duration of 
the follow-up period did not align with the recommenda-
tions set forth by the CDC. These strict protocol adher-
ence interventions significantly decrease SSI from 42.5% 
to 25.7%, and the authors suggested the potential benefit 
of protocol implementations (Table 2).

Adherence to policy interventions
Two policy interventional studies assess their effect on 
SSI reduction. The first, in Kenya [27], was a before-
and-after interventional study of elective and emergency 
surgical patients at a level 5 hospital. The intervention 
focused on implementing a strict antibiotic prophylaxis 
policy, which compared the administration of pre-inci-
sion antibiotics to traditional post-incision practices. The 
study used the CDC definition to identify the outcome, 
SSI. Prior to the intervention, less than 2% of patients 
received pre-operative antibiotics. However, after exten-
sive training of medical staff on the implementation of 
the new antibiotic prophylaxis policy, the practice of 
administrating pre-operative antibiotics significantly 
increased. The overall results indicated an SSI rate of 
8.3% for patients receiving post-incision antibiotics com-
pared to 5.6% for those given pre-incision antibiotics; 
however, there was a statistical difference observed in 
superficial surgical site infections compared to deep and 
organ-space surgical site infections at the 30-day follow-
up. The second study, a pre-post interventional study 
conducted in Nigeria [28], involved 826 pregnant women 
undergoing cesarean sections in a tertiary hospital. This 
comparative study included a concurrent control hospi-
tal, and data were collected by reviewing the records of 
cesarean section operations during the hospitalization 
period before and two years after the implementation of 
an infection control policy, and the outcome SSI were not 
defined well in the study. Following the implementation 
of the infection prevention policy, SSI were reduced to 
22%, demonstrating a reduction from 13.17% to 10.34% 
during the hospitalization follow-up period (Table 3).

Multimodal interventions
All eight multimodal studies [29–33, 35–37] surveyed 
various interventions targeted at reducing SSI across dif-
ferent populations and settings as indicated in Table  4. 
Six of these studies [29, 30, 32, 35–37] followed standard 
definitions for SSI from the CDC, which ensured con-
sistency across the studies. Most studies followed study 
subjects for 30 days, except for three studies. [29, 33, 37]. 
Quality improvement interventions, including education, 
SAP, SSC, and antiseptics, were tested in three studies 
[32, 33, 36]. Except for one study by Alidina et al.. [31], all 
the other studies incorporated surgical antibiotic proph-
ylaxis as a key component among their interventions. 

Other significant interventions implemented included 
appropriate surgical site preparation [32, 35–37], main-
taining discipline and safety in the OR [30, 35, 36], and 
providing training and education on IP for healthcare 
workers [29–31, 33, 37]. The use of an SSC checklist 
[31–33, 36, 37], audit and feedback mechanisms [29, 33], 
and ensuring safe equipment and a safe surgery process 
[31, 32, 36] were also emphasized to alleviate SSI. Collec-
tively, these interventions focused on optimizing the sur-
gical process, adhering to evidence-based guidelines, and 
employing multimodal strategies.

In contrast, control groups underwent baseline assess-
ments or usual care. All studies in this category used mul-
tiple interventions to decrease SSI. The reduction rate of 
SSI varied based on factors such as study design, surgery 
urgency, characteristics of study subjects, and follow-up 
period. For instance, a multi-center study by Allegranzi 
et al. [35] reported 52.2%, Abubakar et al. [29] 15%, Gen-
tilitti et  al. [30] > 65%, Nagonzi et  al. [33] 28%, Alidina 
et  al. [31] 38%, Forrester ta al. [32] 35% risk reduction, 
and Starr et al. [36] 34% risk reductions in SSI rates fol-
lowing different interventions. Additionally, Ernest et al. 
[37] in a pre-post cross-sectional study indicated a sub-
stantial reduction of 95% in SSI among pregnant women 
undergoing emergency CS after the implementation of 
especially safety checklists and others in a comprehensive 
emergency and obstetric center in Tanzania. The overall 
reduction in SSI observed among intervention groups 
highlights the effectiveness of employing multiple evi-
dence-based practices that can reduce SSI and improve 
surgical outcomes.

Discussion
It was found that a limited number of articles done in 
Sub-Saharan countries that focused on non-pharmaceu-
tical and non-medical interventions decreased surgical 
site infection. This discussion compares the findings to 
the existing studies with similar studies conducted some-
where, providing context and insights into the effective-
ness of various interventions in decreasing SSI.

The effectiveness of interventions was evaluated with 
scientifically proven robust designs, such as RCTs, which 
are considered a gold standard due to their ability to 
minimize bias and establish causality [40]. Observational 
cohorts also offer insights into the long-term effects of 
interventions and can give conclusions comparable to 
those of RCTs. However, they do have limitations such as 
selection bias, measurement bias, and inadequate control 
of confounding factors [41, 42]. Before-after interven-
tion studies allowed the researchers to observe trends 
and effects over time where randomization is not pos-
sible [43], and analytical cross-sectional studies, which 
can allow investigators to assess the relationship between 
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exposure and outcome at a single point in time [44] [45], 
despite certain limitations like inabilities to establish cau-
sality. Overall, these study designs vary in quality, ranging 
from moderate to high, and provide valuable insight into 
the results they indicate.

The selected papers centered on evaluating the effec-
tiveness of various non-pharmacological and non-
medical interventions designed to mitigate surgical site 
infections. This comprehensive analysis found three dis-
tinct categories of interventional research that were car-
ried out in Sub-Saharan countries: adherence to protocols 
[34], adherence to policies [27, 28], and multimodal strat-
egies [29–33, 35–37]. This review revealed significant 
variability among the identified studies. The complexity 
of comprehensively understanding and comparing SSI in 
Sub-Saharan African countries is compounded by differ-
ent factors, such as the diversity of interventions, designs, 
countries, characteristics of study populations, duration 
of the follow-up period, types of healthcare facilities, def-
initions used to evaluate SSI, and varying quality of the 
identified papers. Given the complexities discussed ear-
lier, summarizing the impact of interventions poses chal-
lenges, and this analysis serves to offer an overview and 
emphasize these existing gaps.

Protocol intervention
The result of the Sudanese study [34] emphasizes the 
need to follow strict surgical antibiotic prophylaxis pro-
tocols and showed a reduction of SSI among interven-
tion group surgical patients by nearly 40%. In line with 
this, a study conducted in Turkey found that implement-
ing protocol intervention significantly reduced SSI to nil, 
and compliance to standards was 94% to 100% [46]. The 
same finding was also observed, showing SSI reduction 
from 25.6% to 15.9% after the implementation of a mul-
tidisciplinary wound management protocol in Virginia 
[47]. The implications of these findings for SSI preven-
tion are profound; protocols, as standardized procedures 
or guidelines, when developed and strictly followed, can 
ensure consistency and quality in clinical practice. This 
suggests that the adoption of evidence-based protocols 
might significantly decrease infection rates by standard-
izing surgical practices and ensuring that all healthcare 
providers adhere to best practices for infection control. 
This is particularly vital in resource-constrained institu-
tions, where explicit protocols may facilitate the stand-
ardization of care and enhance patient outcomes. Overall, 
these findings highlight the importance of adhering to 
rigorous protocols to effectively reduce SSI rates.

Policy interventions
The implementation of the pre-antibiotic prophylaxis and 
hospital infection control policy resulted in a moderate 

drop in the SSI rate among general surgical and pregnant 
women who underwent CS in Kenya [27] and Nigeria 
[28]. A simulation study conducted by Jiang and his col-
leagues estimated the effect of health policy interventions 
and found that health outcomes declined following the 
policy`s implementations [48]. The modest improve-
ment in SSI rates may be attributed to the multifactorial 
nature of these infections, with hospital infrastructure 
and healthcare workers` adherence to the policies playing 
crucial roles.

A systematic review conducted in 2022 identified 
three main factors that influence policy effectiveness in 
healthcare settings: clear policy formulation, adequate 
infrastructure for policy implementation, and careful 
consideration of context and setting for alignment with 
infection prevention strategies [49]. Additionally, varia-
tions in the follow-up periods and SSI identification cri-
teria may lead to underestimation of the incidence rates 
in the studies, such as that by Brisibe et al. [28]. Although 
the observed reduction in SSI rates was not statistically 
significant, it suggests that while policy interventions can 
be beneficial, they may require more robust enforcement 
and compliance to achieve the required outcome.

Policies serve as a framework established by healthcare 
organizations to guide decision-making and behavior 
in clinical settings. They emphasize the importance of 
organizational commitment to patient safety and quality 
care, effective resource allocation, and regulatory compli-
ance, and they promote interdisciplinary collaboration 
among healthcare professionals in infection prevention 
measures. The implications for SSI prevention are sub-
stantial; by fostering a culture of safety and adherence to 
best practices via policy changes, healthcare institutions 
may significantly lower infection rates and improve over-
all patient safety.

Multimodal modal interventions
The studies [29–33, 35–37] emphasized that using mul-
timodal interventions such as preoperative prepara-
tions, SAP, OR discipline, audit and feedback, onsite 
education, and training for healthcare workers on IP 
and SSC use is effective in decreasing SSI in various 
populations and healthcare settings. Consistent with 
these findings, a systematic review found a bundle of 
interventions such as audit and feedback, monitoring 
performance, educational meetings, quality improve-
ment initiatives, providing guidelines, managerial 
supervisions, surgical site preparations, timing and 
dosing of antibiotics, and like decreased SSI signifi-
cantly [18, 50]. In addition, a quasi-experimental study 
found that multimodal strategies like training, edu-
cational reminders, and posters increased knowledge 
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among healthcare workers and decreased the multi-
drug resistance organism transmission rate from 25% to 
0 [51].

Quality improvement initiatives, which are one compo-
nent of a multimodal strategy, like SSI surveillance, use 
of SSC, patient and staff education, the appointment of 
facilitators, bathing, antiseptic use, and appropriate hair 
removal, and SAP decreased SSI risks significantly. Cal-
derwood et  al., Khan et  al., and Horgan et  al. [52–54] 
observed similar positive outcomes in their analysis. 
Moreover, a quality improvement study conducted in 
Zimbabwe prevented healthcare workers from occu-
pational needle stick injuries [55]. The aforementioned 
multimodal interventions are components of the WHO`s 
guidelines for preventing SSI [12, 56]. The implications 
of multimodal interventions for SSI prevention are espe-
cially noteworthy; they underscore the significance of 
addressing the multifaceted nature of infection risk via 
the integration of multiple strategies or efforts across 
multiple components of surgical care. By integrating 
diverse preventive approaches, healthcare forces may 
create a more robust defense against SSI, thereby boost-
ing patient outcomes.

Our results demonstrate the effectiveness of non-phar-
macological interventions in decreasing SSI rates, par-
ticularly in resource-limited settings. The implications 
of protocols, policies, and multimodal interventions in 
the prevention of SSI are significant. Protocols stand-
ardize care and improve adherence to evidence-based 
practices; policies specify organizational commitments 
and resource allocations, and multimodal interventions 
offer a comprehensive approach that addresses a variety 
of risk factors. Collectively, these elements contribute to 
enhanced patient safety and improved surgical results.

Future research areas and improvements
Depending on our review, some areas emerged as poten-
tial avenues for future research. These may focus on 
large-scale, multi-center studies to validate findings and 
assess the long-term sustainability of multimodal inter-
ventions. Integrating patient-centered outcomes, such as 
quality of life, patient satisfaction with care, and patient-
reported outcomes, into SSI prevention studies can pro-
vide a wide understanding of the effect of interventions 
on patients’ experiences and outcomes. While our study 
focused on evaluating the effectiveness of interventions, 
future research should explore the implementation pro-
cess of these interventions, including barriers and facili-
tators, to scale and sustain evidence-based practice in 
low-resource settings. Furthermore, incorporating meta-
analysis could further reinforce the understanding of 
these interventions.

Limitations of included studies
The included studies have limitations, including a short 
follow-up period, i.e., contrary to the recommended 30 
days by the CDC, five studies [28, 29, 33, 34, 37] followed 
less than the recommended days, which may under-
estimate the true incidence and affect the accuracy of 
the findings. In addition, some studies did not indicate 
SSI identification criteria. Our systematic review also 
has some limitations, such as the inability to perform a 
meta-analysis due to significant heterogeneity among the 
included studies that make us not provide a quantitative 
summary, inconsistent findings across studies, and the 
inclusion of studies with varying follow-up and SSI iden-
tification criteria may introduce bias and affect the com-
parability of results. Sample size variations ranging from 
113 to 2137 participants may influence the statistical 
power to detect significant differences. In addition, our 
review restriction to the English language may introduce 
bias by excluding related evidence published in other lan-
guages, and this may influence the findings of our review.

Conclusion
This systematic review found that all three categories 
of interventions: protocol, policy, and multimodal non-
pharmacological interventions, showed their effective-
ness in decreasing SSI to varying degrees; the multimodal 
approach tends to yield significant improvements. 
Despite variations in methodologies (different study 
designs, follow-up durations, and settings), common 
themes and trends were shown, providing useful insight 
into interventions for SSI prevention and control. Mul-
timodal interventions consistently reduced SSI through-
out the studies, regardless of variations. The findings are 
comparable and consistent with global evidence, high-
lighting the importance of comprehensive and multifac-
eted strategies in surgical site infection prevention and 
control.

Recommendations
Based on the result of this review, we recommend the 
following strategies to decrease SSI in the region: Adopt 
multimodal interventions: implement comprehensive 
multimodal strategies that combine preoperative, intra-
operative, and postoperative actions, develop and enforce 
standardized IPC policies, and monitoring and feedback 
mechanisms to ensure adherence and enhance surveil-
lance and reporting systems that help to identify gaps and 
take possible solutions.
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