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Surgical Scrubbing With and Without 
a Brush in Decreasing the Number 

of Germ Colonies on Hands: A Systematic Review

Abstract

Purpose: This study aims to compare surgical scrubbing with and without a brush in decreasing the number of germ colonies on 
hands.

Background: Surgical scrubbing with and without a brush are currently popular worldwide. To date, the optimal method in 
decreasing the number of germ colonies on the hands is not known.

Methods: Systematic review of effectiveness was conducted. The databases and publisher websites included PubMed, Science 
Direct, Google Scholar, Wiley Online Library, Cochrane Library and recruitment studies published between 2009-2019. The risk of 
bias was assessed utilizing Cochrane Collaboration's tool.

Results: Included clinical studies consisting of five randomized controlled trials. The procedures and duration of surgical scrubbing 
on each study varied depending on the protocol as a reference. All clinical studies found no difference in the number of colony-
forming units (CFU) on the hand between surgical scrubbing with and without a brush. 

Conclusions: Scrubbing with and without a brush showed similar efficacy in terms of the number of germ colonies on the hands.
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Introduction

Surgical site infection (SSI) is one of the most common 
causes of healthcare-associated infections for patients 

undergoing surgery (National Institute for Health and Clinical 
Excellence, 2008). Data from the World Health Organization 
(WHO) show that in 2004, a massive operation volume was 
estimated at 187–281 million operations (World Health 
Organization, 2009a). More so, according to the WHO, in 
developing countries, the incidence of infection is 5–6 per 100 
surgical procedures, which is higher than that in developed 
countries (Allegranzi et al., 2010). The bacteria that cause SSI 
are derived from various sources in the operating room, such as 
hand and surgical equipment (Izaguirre et al., 2018), considered 
as one of the most significant factors (Soule, 2018). Hand 
hygiene is the primary measure of infection prevention, which 
has been proven to be effective in preventing healthcare-

associated infections (Nemut et al., 2021; World Health 
Organization, 2009b). Therefore, hand hygiene must be 
maintained and preserved by surgical personnel to prevent 
incidental infection in the operating room through standard 
surgical scrubbing procedures.

Surgical scrubbing is a significant method in preventing the 
development and transfer of nosocomial infections (Gok et al., 
2016). There are some strategies involved in surgical 
scrubbings, such as previous washing; washing techniques; 
use of a sponge, brush, and nail cleaner spatula; duration of 
antiseptic; and antiseptic used (Izaguirre et al., 2018). The 
purpose of surgical scrubbing is to eliminate microorganisms, 
prevent their transfer, or reduce the amount of permanent flora 
of the hand, which will ultimately prevent the contamination of 
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Pandemic discusses these dispartieis. The study showed that 
effective strategies in handling the pandemic have the following 
aspects: 1) strategic preparedness by drawing from past 
experiences, 2) tactical restructuring of the healthcare system, 3) 
effective resource mobilization and management, and 4) 
effective use of communication and technology to engage with 
the public. Holistic frameworks such as social determinants of 
health and the Sendai Framework for Disaster Risk Reduction 
reflect long-term goals for countries to base their pandemic 
responses on; however, economic inequality, communication 
gaps, and issues on governance are primary factors hindering 
effective pandemic responses. These findings call for stronger 
involvement of nurses in interdisciplinary collaborative research 
and in health care policies.

Training nurses become effective leaders and managers requires 
them to think out of the box and create and recreate innovative 
perspectives of developing concept papers. De Guzman's 
concept Online learning in nursing proposed aimed to give a clear 
approach to how online learning will occur successfully in nursing 
education. Platform with the use of devices to create a classroom 
community, virtual schooling at home, entertainment and leisure 
activity, enhanced with synchronous online classes and 
asynchronous video instruction were generated as online learning 
attributes. Aside from these characteristics, nursing students' 
learning model must be enhanced through prioritizing visual, 
audio, read and/or writing, and kinesthetic learning, fueled by the 
right attitude and technological competency.

New to the journal are policy papers. Nurses to be advocates and 
leaders need to develop and analyze situations confronting the 
health care system and where nurses can situate themselves 
contributing. According to the ICN, nurses worldwide must 
develop skills in developing, proposing, and implementing new 
healthcare policies. Nurses can gain skills in policy research to be 
accepted, respected, and better informed where it matters, and to 
be recognized as a health professional with policy and advocacy 
skills. Nursing and health policy is a core activity that ensures 
nurses have a say in issues that affect them and their clients. 
Three policy papers are included in this issue. Yet according to 
Turale, and Kunaviktikul, (2019, p. 304), “nurses' involvement in 
health policy studies is still quite small when one reviews the 
research literature, but research that informs health policy has 
enormous potential.”

Samson, et al.'s policy paper on Nurse-led diabetes clinic for a 
comprehensive diabetes care management recommends the 
following policy statements to strengthen DM care management in 
a comprehensive, integrated, and coordinated nurse-led care 
system through “3Rs”: “Reactivating” the health promotion 
activities; “Rephrasing” the existing care provisions; and “Re-
establishing., care models that will boost the DM management 
care among the Filipinos. Labarinto and Asto's Provision of risk 
welfare for nurse educators posits that is crucial that reforms and 
regulations be made to recompense nurse educators. Risk 
welfare is a financial benefit for nurse educators performing 

preceptorship in intensive nursing practice or RLEs. It is a 
payment to cover actual or potential threats or dangers associated 
with carrying out RLE activities. Proposed rates for the benefit may 
depend on the area and number of days of actual exposure; 
however, hospital settings may be considered at greater risk, 
calling for higher payment. Lorica et al.'s proposed policy on the 
Nurse residency program in the Philippines aims to reinforce 
technical knowledge and skills, enhance leadership and 
management skills, increase confidence in achieving the 
expected competencies, develop critical thinking skills, and 
deepen knowledge in health-related research among novice 
nurses. All these shall equip the novice nurse for a new role in a 
complex environment. The result of the Nurse Residency Program 
is the achievement of quality of care, patient safety, and better 
health outcomes. Novice nurses who respond to the needs of the 
Filipino people with confidence and competence help keep the 
health and well-being of the country towards sustainable 
development and growth.

Finally, Remon's Voice from the Field shares his insights and 
reflexivity in his research journey as a nurse administrator through 
Constructivist Grounded Theory (CGT) experience in the context 
of COVID-19 Pandemic: An “Interlogue”. 

The PJN continues to be a safe space for nurses' thoughts, ideas, 
and innovations to thrive. It is hoped that this issue catalyzes 
change and leadership for nurses—and all—as we draw lessons 
and move beyond the Covid-19 pandemic context.
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surgical wounds to microorganisms found on the hands of the 
surgical team (Asensio & Gregorio, 2013).

Several researchers worldwide still discuss the guideline of the 
surgical scrubbing procedure to identify which one is more 
effective in decreasing the number of germs on the hands. 
Surgical scrubbing with the use of soap or antimicrobial agents 
and plastic spatulas under running water aims to clean dust 
and contaminants based on the recommendations from the 
Association for Perioperative Practice before using antiseptics 
(Izaguirre et al., 2018). The Centers for Disease Control and 
Prevention (CDC) recommends the use of a nail cleaner, but not 
a fingernail brush, to clean the hands and fingers under running 
water during surgical scrubbing (Boyce & Pittet, 2002a). On 
the other hand, the WHO guidelines stated that the use of a 
brush is not recommended for surgical hand preparation 
(World Health Organization, 2009b). The Centre for Health 
Protection recommends cleaning the fingernails when washing 
the hands before surgery but not the use of a nail brush (Centre 
for Health Protection, 2009), while the National Institute for 
Health and Clinical Excellence suggests the operating team 
must wash their hands before surgery using an antiseptic 
solution with a disposable brush or nail pick and ensure that 
their hands and nails are clean (National Institute for Health and 
Clinical Excellence, 2019).

Brushing the hands and forearms, can cause skin cells and 
damage the epidermis, allowing pathogenic bacteria to 
colonize the layers of the skin (Hsieh et al., 2006; Parlak et al., 
2021), several studies have found that brushing the hands and 

forearms is an unnecessary or harmful practice (Carro et al., 
2007; Parlak et al., 2021). While there is agreement about the 
harmful effects of hand brushing, some guidelines 
recommend single-use brushes for cleaning (National Institute 
for Health and Clinical Excellence, 2019; Spruce, 2013). 
However, the optimal method of decreasing the number of 
germ colonies on hands is not known. This study aims to 
compare surgical scrubbing with and without a brush in 
decreasing the number of germ colonies on hands.

Methods

Design and Study Criteria

Preferred Reporting Items for Systematic Reviews and Meta 
Analyses (PRISMA) guidelines were used to guide the 
development of the systematic review methodology (Gilo et al., 
2020; Moher et al., 2009). We have used PRISMA guidelines as 
well in our previous systematic review articles (Asri et al., 2022; 
Latif & Irwan, 2019; Yusuf & Irwan, 2021). Protocol was 
developed a priori and registered in the National Institute for Health 
Research International Prospective Register of Systematic 
Reviews (PROSPERO)––(Saunders-Hastings et al., 2017). The 
research questions were prepared using the problem/patient/ 
population, intervention, comparison/control, and outcome (PICO) 
strategy (Santos et al., 2007). Using the PICO strategy, we 
formulated the following research question: “Is there a difference 
between surgical scrubbing with and without a brush in 
decreasing the number of germ colonies on the hands?” 
Keywords were based on a database in terms of all fields (Table 1).

Table 1. Description of the keywords used in the literature searching using the problem/patient/population, 
intervention, comparison/control, and outcome strategy

Meanwhile, manual retrieval was also conducted. The 
inclusion criteria were as follows: (1) subjects in the studies 
were surgical attendants and interns in a hospital operating 
room; (2) the intervention involved the use of a brush and 
antiseptic solution; (3) the control group performed brushless 
surgical scrubbing with an antiseptic solution; (4) the number 
of hand or finger bacteria before and after surgical scrubbing 
was measured; (5) the setting was a hospital operating room; 
(6) the study design was a randomized controlled trial (RCT); 
(7) studies were written in English; and (8) studies were 
published from 2009 to 2019. 

Search Strategy and Study Selection

We searched the articles in the following databases and 
publisher websites: PubMed, ScienceDirect, Google Scholar, 

Wiley Online Library and Cochrane Library. One reviewer 
(AAB) screened the title and abstract to obtain relevant 
studies according to the inclusion and exclusion criteria. If the 
reviewers disagreed over an inclusion, then a percent 
agreement was made; if there was a difference, then a 
decision was taken by asking for additional data or clarifying 
something with a second reviewer (AMI) until consensus was 
reached. The authors retrieved a total of 1,511 articles from 
PubMed (6 articles), ScienceDirect (232 articles), Google 
Scholar (972 articles), Wiley Online Library (278 articles) and 
Cochrane Library (23 articles). After excluding via the criteria, 
668 duplicates were removed, 109 were not full text, 720 had 
no research relevance and nine articles had non-relevant 
outcomes. Therefore, five articles were included in the review 
through discussion with two reviewers until consensus 
(Figure 1).

Figure 1. A flow diagram for the selection and inclusion studies
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In other study results, Asdornwised et al., (2011) reported that 
the reduction of bacteria after 3 weeks of hand antiseptic 
product use was found to be statistically significant (p < 
0.0001). Brushless and waterless surgical scrubbing using 
1% CHG, 61% ethyl alcohol, and emollients (method C) had a 
higher reduction of colony-forming units (CFU) than brushless 
surgical scrubbing using 4% CHG (method A) and surgical 
scrubbing with a brush using 4% CHG (method B). There was 
no significant difference between methods A and B. The effect 
of each sequence period was not statistically significant. The 
covariance of fundamental CFU values ​ ​ was significant (p 
< 0.0001). Furthermore, Tanner et al., (2009) reported that 
the comparison of CFU 1 h after surgical scrubbing with CHG 
alone and CHG with a nail brush was not significant (p = 
0.09), with a difference in post-intervention of 0.24 (−0.04, 
0.51). Similarly, the comparison between surgical scrubbing 
with CHG alone and that with CHG and a nail pick was also not 
significant (p = 0.34), with a difference in post-intervention of 

0.13 (−0.14, 0.40). Based on these results, it can be 
interpreted that no significant difference was observed in the 
number of CFU on the hand after surgical scrubbing with CHG 
alone, CHG with a nail pick, and CHG with a nail brush.

Review of the Selected Studies

In this review, a risk assessment of bias was carried out using 
the Cochrane Risk of Bias Assessment Tool. Five articles were 
at high risk of selection bias because they did not clearly explain 
the missing data on sample recruitment until the study ended 
(Abdelatiff et al., 2014; Alcan & Korkmaz, 2012; Asdornwised 
et al., 2011; Paliama et al., 2018; Tanner et al., 2009). 
Meanwhile, another source of bias found that five articles had a 
high risk of other bias because different additional treatments 
for each intervention and control provided (Abdelatiff et al., 
2014; Alcan & Korkmaz, 2012; Asdornwised et al., 2011; 
Paliama et al., 2018; Tanner et al., 2009).

Table 3. Description of research on surgical scrubbing with and without 
a brush in decreasing the number of bacterial colonies

Data Extraction and Review of the Selected Studies

Data were obtained in the form of data extraction 
predetermined by AAB and examined by AMI, no external 
evaluators. Furthermore, AAB and AMI used Cochrane 
Collaboration's tool for assessing risk of bias (Table 2) 
(Higgins et al., 2011).

Data Analysis

Owing to the significant variability in the treatment effect due to 
di f ference in cl in ical  character ist ics,  such as 
Treatment/intervention level (e.g., characteristics of the brush, 
the procedure, and the duration of scrubbing), study setting 
(e.g., time of year, geographic setting), it was not possible to 
create a statistical meta-analysis. Results, therefore, are 
presented in narrative and tabular form. 

Results

Study Characteristics

In this systematic review, we included five clinical studies that 
met the inclusion criteria and were in line with the objectives of 
this review. These studies were randomized clinical trials that 
investigated surgical scrubbing with and without a brush in 
decreasing the number of germ colonies. These articles were 
published from 2009 to 2018. The research was conducted in 
Indonesia, Saudi Arabia, Thailand, Turkey, and the United 
Kingdom. The respondents in these articles were nurses, 

intern students, and operating department staff with a sample 
of 32–164 individuals (Table 3). 

Differences in the Number of Germ Colonies

From the results of the study, surgical scrubbing with a brush 
was found to be not significant than that without a brush in 
decreasing the number of germs on the hand (Z = −1.437 
and p = 0.151). However, the decrease in germ percentage in 
the intervention group (with a brush) was lower than that in the 
control group (without brush) (44.67% vs. 25.93%, 
respectively) (Paliama et al., 2018). On the other hand, 
analysis of variance was used to analyze the group difference 
between after surgical scrubbing and after one hour of using 
hand gloves. It was found that there was no significant 
difference between scrubbing with a sterile brush and that 
without a brush. However, an increase of 16% in the number of 
staphylococci was observed in the group with surgical 
scrubbing with a sterile brush after 1 hour of using hand 
gloves (Abdelatiff et al., 2014). 

Thus, the average number of bacteria on the hands before 
surgical scrubbing was lower in the brushless surgical scrubbing 
group than that in the other groups (with nail pick and brush 
groups). However, the difference was not statistically significant 
(F=1.047; p=0.357; p>0.05). Moreover, the average bacterial 
counts in the brushless surgical scrubbing group 1 h after 
surgical scrubbing were lower than those in the other groups. 
Again, the difference was not statistically significant (F=2.063; 
p=0.136; p>0.05) (Alcan & Korkmaz, 2012). 

Table 2. Bias Risk Assessment
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Discussion

The results of the clinical study analysis found that there is no 
significant difference in the number of germs on the hands 
between surgical scrubbing with a brush and that without a 
brush. The use of a brush in surgical scrubbing does not 
provide additional benefit. In fact, in some studies, surgical 
scrubbing without a brush seems to be better for the skin than 
that with a brush (Liu & Mehigan, 2016). 

According to the study of the Society for General Microbiology 
in 2011, microbes were 1,000 times more easily spread on 
wet hands than dry hands (Meliana & Permana, 2017). 
Sebaceous skin area, the moist and dry sites dry are some 
factors that determine the overall number and composition of 
the skin microbiota (Cundell, 2016). Moreover, the varied 
duration of scrubbing in clinical studies led to the results 
varied obtained results. The CDC highly recommends that 
prolonged scrubbing is not required (Boyce & Pittet, 2002a). 
The recommended duration of surgical scrubbing is between 
3 and 5 minutes. It shows that 3 and 5 minutes have the same 
effectiveness (Hingst et al., 1992). According to the WHO, the 
hands and arms should be washed for a more extended 
period, as recommended by the manufacturer of the 
antiseptic, usually 2–5 min (World Health Organization, 2016).

The risk assessment of bias using the Cochrane Risk of Bias 
Assessment Tool guidelines reported to have such a high risk 
of bias, due to missing data on sample recruitment and 
different additional treatments. Poor sample representation 
threatens the ability of research to generate valid data (Palareti 
et al., 2016). Validity refers to the integrity and application of 
the methods and the precision in which the findings accurately 
reflect the data, and reliability refers to the consistency within 
the analytical processes (Smith & Noble, 2014).

It is necessary to note that to understand the purpose of the 
various approaches in the cleaning of the hands, knowledge 
about healthy bacterial skin flora is essential. The total number 
of bacteria on the hands of medical personnel ranges from 3.9 

4 6× 10  to 4.6 × 10 . The bacteria to be washed out of the hands 
are divided into two categories: transient and resident 
(Cundell, 2016). Transient flora in the superficial skin layers is 
easier to be wiped with routine handwashing, while resident 
flora, attached to the deeper skin layers, is more resistant to 
handwashing (Boyce & Pittet, 2002b). Therefore, the use of 
brush adds no significant difference in the decreasing of germ 
colonies on the hands. The author recognizes limitations in 
this study. First, The limited randomized controlled design in 

the included studies. Second, the search was restricted to 
studies available in the English language. Finally, the 
characteristics of the brush, the procedure, and the duration of 
scrubbing are not clear and vary, making it prone to 
inconsistency in decreasing the number of germ colonies on 
the hands.

Conclusions and Recommendations

The number of germ colonies on the hands between 
scrubbing with and without a brush showed similarities. 
Specifically, this systematic review shows the use of a 
brushless scrub offers advantages in terms of easy 
application and low level of skin irritation. However, it is also 
worth considering using surgical scrubbing with a brush 
when hands are visibly dirty. Health care workers including 
nurses can use brushless scrubs as an alternative to surgical 
management of site infections.
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R E S E A R C H   A R T I C L E

Abstract

Aim: This scoping review synthesized the existing literature on factors affecting Philippine nurse licensure examination (PNLE) 
outcomes.

Background: Studies about the nurse licensure examination in the Philippines had gained popularity in recent years. Various 
studies reported different factors affecting PNLE outcomes, since licensure examination is an interplay between individual, 
academic, institutional, and environmental factors. This review is the first study that synthesized the literature on factors affecting 
PNLE outcomes.

Methods: A scoping review of research articles published from 2000 to 2020 described the existing literature explaining the various 
factors affecting PNLE outcomes. The Preferred Reporting for Integrative Studies and Meta-Analysis for Scoping Reviews 
(PRISMA-ScR) was used to guide the study. Using the set inclusion criteria, 4,208 articles and gray literature were eligible for initial 
screening. A total of 29 studies were included in this review.

Findings: Majority of the PNLE studies were quantitative research, used correlation research designs, and were published 
between 2011 to 2020. The average PNLE first-time pass rate from 2014 to 2018 was 75 percent and overall passing rate improved 
from 39.2% in 2010 to 45% in 2016. First-time examinees and those who take the PNLE in November have increased odds of 
passing the examination. Wide variability in PNLE results were observed in the May/June PNLE. Intellectual ability, learning styles, 
and psychosocial behaviors impact individual PNLE outcomes. Academic performance in high school and nursing school, college 
admission test, nursing aptitude test, achievement exams, pre-board examinations, clinical nursing courses, English courses, and 
Microbiology and Parasitology are significant academic predictors of PNLE success. Institutional variables such as school size, 
type of school ownership, year of establishment, accreditation status, and faculty-student ratio are associated with PNLE 
outcomes.    

Conclusion: Various individual, academic, and institutional factors influence PNLE outcomes. Identifying these factors is crucial in 
understanding the multidimensionality of variables that may impact PNLE performance. An insight into these factors may assist 
individual nursing students and graduates, as well as nursing schools, in developing strategies to increase their likelihood of 
passing and increasing the first-time pass rates in the PNLE.

Keywords: nurse licensure examination, nursing education, Philippines 

Introduction

The first-time pass rate (FTPR) in licensure examinations is 
commonly used as one of the major criteria in evaluating the 

quality of educational programs (Commission on Higher 
Education [CHED], 2017; Taylor et al., 2014). In the Philippines, 
the Professional Regulation Commission-Board of Nursing 
(PRC-BON) and the CHED use the Philippine Nurse Licensure 

Examination (PNLE) results as a benchmark in determining the 
quality of nursing programs. Performance in licensure 
examinations is an interrelation of different factors such as 
individual characteristics, academic variables, institutional and 
programmatic factors, and circumstances influencing the 
nature and administration of the licensure examination 
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