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Abstract:
Objective: To compare Chloroxylenol 4.8% and Povidone Iodine 7.5%
on total bacterial count post WHO routine hand washing on clinical
students at the department of oral surgery, Faculty of Dentistry,
Universitas Sumatera Utara
Material and Methods: This was an experimental study with posttest only control group design approach. Purposive technique is
applied to collect samples which are clinical students. In this study,
sample were divided into 3 groups and each consisting of 10 people.
Aquadest was used as control group while Chloroxylenol 4.8% and
Povidone Iodine 7.5% was used as the treatment group. Each member
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performed routine handwashing using WHO method for 1 minute
long.
Results: The results were statistically analyzed using Kruskal Wallis
and Mann-Whitney Test. The comparison between Chloroxylenol and
Povidone Iodine showed no significant difference to the total bacteria
count after handwashing (p>0.05) but the Chloroxylenol group
showed a greater mean reduction.
Conclusion: Chloroxylenol and Povidone Iodine are capable reducing
the number of bacteria in hands, therefore it can be a good antiseptic
choice for hand washing.

Maintaining hand hygiene is as important as taking
care of our health. In daily activities, hands are
often contaminated with microbes as it constantly
in contact with the environment.1 In other words,
hands are one of the media for entry of microbes
into the body. The generally accepted ways to maintain hand hygiene is by hand washing.2 Hand washing is a simple activity that aims to remove dirt and
minimize the number of germs in the hands and
palms by using water and an additional substance,
where the substance can be antiseptic.3,4
Study showed that hand washing can reduce
germs by 58% in the palms. The reduction numbers
of germs showed a close relationship to the
improvement of individual health.5 Hand washing
with soap has the potential to reduce diarrhea by
42 to 47%.4 From a study conducted by Dorson, he
stated that hand washing can reduce one million
deaths per year caused by diarrhea.5
There are various types of hand washing agents
such as plain soap, antiseptics and hand-sanitizers.
Chloroxylenol and Povidone Iodine are one of the
most common antiseptic agents and widely used in

the medical and dental fields. Both of these ingredients work by damaging the bacterial cell wall, hence
reducing the activity and number of bacteria.6

Material and Methods
This is an experimental study with post-test only
control group design approach. The non probability sampling with purposive technique is applied
to collect samples which are clinical students at
Department of Oral and Maxillofacial Surgery in
Faculty of Dentistry, Universitas Sumatera Utara.
In this study, sample were divided into 3 groups
and each consist of 10 people. Aquadest was used
as control group while Chloroxylenol 4.8% (Dettol)
and Povidone Iodine 7.5% (Betadine Surgical
Scrub) were used as the treatment group. The
following procedure begins with WHO hand washing method by using aquadest for 1 minute and the
following hand washing procedure is repeated by
using the antiseptic agent. Hands were gently dried
by using paper towel and soaked in a container that
contain NaCl 0.9% solution for 1 minute. Samples
were then sent to the microbiology laboratory for
bacterial cultivation on the plate count agar and
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incubated for 48 hours. The number of bacterial
colonies grown were then counted. Data processing
was done with computer analyzed using KruskalWallis and Mann-Whitney test.

Results
The mean result obtained for control group
aquadest was 308.7±171.73 CFU/mL, for treatment
group Chloroxylenol was 23.6±58.63 CFU/mL and
Povidone Iodine was 23.6±58.63 CFU/mL. Table 1.
The statistic test between the three groups
were analyzed using Kruskal-Wallis test and the
p value=0.003<0.05. Table 2 This results showed
that there was a significant differences in the
number of bacterial colonies between the aquadest,
chloroxylenol and povidone Iodine.
Further test between two groups were analyzed
using Mann-Whitney test. Between chloroxylenol
and povidone Iodine group the p value=0.116>0.05,
Table 1 Total bacterial count after handwashing
Total Bacterial count (103 CFU/mL)
Aquadest

Chloroxylenol
4.8%

Povidone Iodine
7.5%

1

350

0

0

2

302

0

0

3

455

0

30

4

0

188

0

5

335

0

0

6

430

0

191

7

365

0

170

8

480

0

114

9

0

21

75

10

370

27

80

Total

3087

236

660

308.7 ± 171

23.6 ± 58

66 ± 72

No

Mean ± Standard
Deviation

Table 2 Data analysis using Kruskal-Wallis test
Group

P-Value (Kruskal-Wallis)

Aquadest
Chloroxylenol 4.8%

0,003

Povidone Iodine 7.5%

Table 3 Data analysis using Mann-Whitney test
Group

P Value (Mann-Whitney)

Chloroxylenol 4.8% and Povidone Iodine 7.5%

0,116

Aquadest and Chloroxylenol 4.8%

0,003

Aquadest and Povidone Iodine 7.5%

0.009

while aquadest and chloroxylenol the p value =
0.003 < 0.05 and between aquadest and povidone
Iodine the p value=0.009 < 0.05. Table 3.
Data analysis using Mann-Whitney test with a
significance level of p <0.05, and the conclusions
are: there is no significant difference in the number
of bacterial colonies between Chloroxylenol 4.8%
and Povidone Iodine 7.5% in routine hand washing,
there is a significant difference in the number of
bacterial colonies between Chloroxylenol 4.8% and
the control group aquadest on routine hand washing, there is a significant difference in the number
of bacterial colonies between Povidone Iodine 7.5%
and the control group aquadest on routine hand
washing.

Discussion
Based on the results of the study, Chloroxylenol and
Povidone Iodine were known to be more effective
than aquadest in reducing the bacterial colonies
after routine hand washing. While water is often
called a universal solvent, it cannot directly remove
hydrophobic substances such as fat and oil which
often present on soiled hands. Proper handwashing
therefore requires the use of soaps and detergent
to dissolve fatty materials, thus water alone is not
suitable for cleaning soiled hands.6
Things to be taken a notice on control group
where there was no bacterial growth on 4th and 9th
aquadest sample. This may be due to bacterial cultivation factors where the solution were not stirred
beforehand which make the solution inhomogeneous hence none of the bacteria grow.7
The comparison number for bacterial colonies
between Chloroxylenol and Povidone Iodine after
routine hand washing showed an insignificant
difference statistically. This can be due to the mechanism of action of the two agents which reduce the
number of bacteria by damaging the cell wall and
bacterial cell membrane.6,8,9
Chloroxylenol is a membrane active agent that
are absorbed into the bacterial cell, and depending
on the quantity absorbed results in growth inhibition or loss of viability. The antimicrobial activity of
Chloroxylenol is minimaly affected by the presence
of organic matter, but is neutralized by non-ionic
surfactant. Bactericidal activity results from rapid
disruption of the membrane structure and function
and the general loss of cytoplasmic constituents
from the cell. This membrane damage is irreversible and the cell is thus unable to overcome the loss
of essential metabolites. The cytoplamic membrane
and its components are considered to be the main
sites of action of chlorinated phenol.6,9
The results from the 4th Chloroxylenol sample
group was 188 CFU/mL where this value is much
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greater than the 9th and 10th samples, which
were 21 and 27 CFU/mL. This may be caused by
the respondent perform the WHO hand washing
procedure incorrectly. Moreover, it could be caused
by biological contamination during bacterial cultivation in laboratory.10,11
Iodine molecules rapidly penetrate the cell wall
of microorganisms and inactivate cells by forming complexes with amino acids and unsaturated
fatty acids, resulting in impaired protein synthesis
and alteration of cell membranes. The amount of
molecular iodine present (known as free iodine)
determines the level of antimicrobial activity of iodophors.6 Although statistically the chloroxylenol and
Povidone Iodine showed insignificant differences,
the average results showed a lower bacterial reduction
in the Povidone Iodine group. This can be caused by
the antimicrobial activity of iodophors that affected
by pH, temperature, exposure time, concentration
of total available iodine and the amount and type of
organic (blood, sputum) and inorganic compounds
presents (e.g. alcohols and detergents)6

Conclusion
From the results of the discussion above, it can be
concluded that water is an universal solvent and
hand washing with only water is not effective to
clean dirty hands. Chloroxylenol and Povidone
Iodine are capable at reducing the number of bacteria in hands, therefore it can be a good antiseptic
choice for routine hand washing.
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