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ABSTRACT
It goes without saying that infection control is as important as diagnosis and
constitutes half the treatment, irrespective of how experienced, advanced, or
high-ranking the general practitioners or orthodontist is. This study is based on
both scientific research and field surveying conducted amongst 210 Iraqi
dentists (divided into orthodontists and general practitioners), which revealed
positive and negative attitudes between general dentists and orthodontists
when it comes to adherence to infection control guidelines.
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INTRODUCTION
Success in a dental clinic is the product of teamwork
based on various factors, including clinic design,
insistence on infection control protocols that provide
patients with a sense of safety and trust, with the skills
and expertise of both dentists and the staff. (1-2)
Dentistry has developed from traditional treatment to
modern techniques that have almost diminished disease
progression and treatment mistakes and improved
patient understanding and compliance. (3)
Employees must know CDC & ADA guidelines and OSHA
regulations as well as the rules of the Environmental
Protection Agency concerning workplace exposure to
chemicals, heat and radiation, and the discharge and final
treatment of waste materials. Dental staff must be
immunized (pre and post-exposure prophylaxis). Post-
exposure prophylaxis should be obligatory in case of
exposure to a potential carrier. (4)
Personal protective equipment (PPE) should be worn by
the dental team. (5) Antiseptic mouthwash is a standard
measure for the patient before dental treatment to
minimize cross-contamination. (6)
Standard medical precautions should not be applied at
face value, because incoming patients may look healthy
both clinically and through medical history while they
may be disease carriers. (7-8)
Dental treatment injuries are more likely to occur than in
other health care practices, due to the patient’s
movement and the use of sharp instruments in a usually
tight operation space. (9) Furthermore, cross-infection can
happen through the transmission of air droplets, aerosols,
blood, saliva, and direct or indirect contact with
instruments contaminated with secretions. (10-11)
Orthodontists face additional injures by archwires, bands,
and others sharp cutting instruments, (12-13) in addition to
cross infections of any kind (14) which gives them the
second-highest number of hepatitis infections among
dentists. (15)
Aim:
This study aims to investigate the differences in
demeanor and knowledge between orthodontists and
general dentists according to infection control guidelines
in Iraq.

MATERIAL ANDMETHODS
The current study had conducted with 210 Iraqi dentists
divided into 159 orthodontists and 51 general practitioners
(GPs) who had joined clinical training courses in orthodontic
practice, the participant worked either in a private clinic,
hospital, or university clinic. The questioner was performed
to get information regarding the methods of dealing with
preventing cross-infection during orthodontic practice with
different variables includes: (13)

1. Instruments Cleaning and Sterilization Devices.
2. Presoaking and Packing Of the Instrument.
3. Sterilization of Handpieces and Instruments.
4. Molar Bands Sterilization.
5. Disposing Material.
6. Recycled Material.
7. Using Of Chlorhexidine Mouthwash.
8. Gloves Used During Cleaning Of Instruments.
9. Hepatitis B Vaccination.
All data were analyzed by statistical software SPSS version
23 which was used to test two proportion and chi-square for
the goodness of fit to test more than two proportion, N.S
non-significant (P˃ 0.05), S significant at (P˂0.01), and
highly-significant (P˂0.001).

RESULT
Different tables describe our findings and summarize the
outcomes of attitude and knowledge concerning infection
control.
Table 1 shows a non-significant association with a slight
increase for manual cleaning than mechanical cleaning also a
non-significant association between participants for
sterilizing devices, both groups show an increase in
employing autoclave sterilization more than in other types.
Table 2 shows a non-significant association for a presoaked
instrument in disinfectant despite a slight rise for GPs
(88.2%), and highly significant association with packing
tools, (66.7%) for GPs who use cassettes than (34.8%) for
specialists, but with reverse proportion for wrapping as it
grew up (45.8%) for specialists than (17.6%) for GPs.
Table 3 shows a significant association between two groups
for sterilization of handpieces in an autoclave with (48.7%)
for specialists and nearly half (27.5%) for GPs and the
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opposite for wiping (51.3%) for specialists and rise percent
(72.5%) for GPs, while non-significant association regarding
sterilization of instruments.
In terms of sterilization of molar bands after purchase as
explained in table 4, it reflect the non-significant association
amongst (66.7%) of GPs compere to (45.3%) of specialists
that responded positively.
A significant number of participants did not use recycled
material in orthodontic practice as shown in table 5. As
regards disposing of the bands and brackets in table 6, this
shows significant associations between participants with a
high percentage (68.6% and 39.2%) amongst GPs and
specialists respectively who dispose of particles into
wastebaskets.
There is a non-significant association between participants
who use examination gloves during cleaning rather than
kitchen type gloves as indicated in table 7. Similarly, the
proportion seen in table 8 reveals a non-significant
association between the subjects given the hepatitis B
vaccine; both of them show (88.2% and 79.4%) of receiving
the vaccine.
As to mouth wash, (64%) of GPs responded negatively while
(47.1%) of specialists responded positively as it shown in
table 9.

DISCUSSION
Infection transfer from patients to dentists and dental
staff remains an occupational hazard, although dentistry
has witnessed remarkable advances in this field. (11)
In this regard, a random survey was conducted to study
the differences, if any, between Iraqi general practitioners
(GPs) and orthodontists regarding their views and
behavior concerning infection control rules.
Presoaking of the instrument:
All contaminated instruments should be put in a presoak
solution immediately after the procedure which is in line
with our finding that 88.2% of GPs and 85.5% of
orthodontists use this method before sterilization. This
helps dilute blood and prevent debris from drying up on
the instrument which makes cleaning and sterilization
rather difficult. (12-16) The presoak solution used must be
replaced everyday. (12-17)
Mechanically (Ultrasonic cleaner):
Ultrasonic units are an advance, time-saving and
harmless procedure for the pre-cleaning of instruments
via debridement and breakdown of contaminants and
particles using a solution with anti-rust composition and
enzyme-based in a special container. (12-16-17) Any trace of
residual moister must be eliminated, the presence of
moister in between the joint and tip of pliers increases
corrosion which is why only 42% of orthodontists use
ultrasonic while 57% prefer manual cleaning. Unlike GPs,
orthodontists do not deal with traumatic operations. (13)
Autoclave:
Although microorganisms are killed by dry heat, it is not
efficient to be a heat conductor like moist heat. (12) Hence,
92.2% of GPs and 88.7% of orthodontists using autoclave
sterilization in their clinics. (18) This is observed for pliers
and instruments sterilization 83.6%-80% for
orthodontists and GPs respectively. (19) Meanwhile,
66.7% of GPs do not sterile purchase bands, ignoring
contamination risks related to materials received from
various sources, handlers, etc. (14) This fact must not be
overlooked.

Instrument Packing:

Instrument processing is obligatory for preparing
contaminated ones to be reused while keeping their
damage to a minimum (17-20). Sterile packs
(pouch/cassettes) should be stored in a dry, enclosed,
low dust area away from heat sources. First-in-first-out
systems of stock rotation should be followed. (21) A one-
month maximum storage time might be considered and
should be open at chairside. (22)
Instruments rub against each other in the ultrasonic
cleaner and when stored in pouches. This causes loss of
sharpness and further damages. Assistants must go
through all instruments after ultrasonic cleaning, then do
manual cleaning and sorting them out by hand increasing
the risk of injury. This is time-consuming, the instrument
may get in the wrong setup, and pouches may get torn
during bad storage. (23)
Cassettes bring many benefits over pouches in
sterilization. They come in different sizes and capacities
and keep instruments properly placed thus increasing
efficiency and instrument-life while enhancing safety and
reducing hand scrubbing and time-wastage. (24)

This agrees with the significant findings of this study, i.e.
66.7% of GPs use cassettes, while 45.8% of orthodontists
use pouches for autoclaving their instruments.
Handpiece:
Living blood cells, bacterial and viral molecules can
survive inside the handpiece even after inclusive
cleansing. (25) Unfortunately, 72.5% of GPs prefer
sterilizing their handpieces by wiping them with
disinfection, while only 27.5% of them use autoclave
sterilization, the fear of damaging handpiece by autoclave
can explain this significant finding. (7) Among
orthodontists, 51.3% wipes the outer surface while
48.7% use an autoclave. This slight difference reflects a
positive attitude but poor compliance with infection
control. (10)
Recycle:
93.7% of orthodontists and 82.4% of GPs see little reason
for recycling because orthodontic materials are not costly
besides the fact that recycling affects the physical and
mechanical properties with additional risks of
contamination. (26)
Sharp bin:
Dental waste poses health risks (27). This makes sharp
bins especially important in clinics. Our study shows only
13.7% of GPs and 36.7% of orthodontists use a sharp bin
in their clinics. The majority use ordinary wastebaskets
68.6% and 39.2% respectively. This behavior should
change. All sharp articles must be gathered in closed,
leak-proof, puncture resistance containers label with
biohazard symbol as well as, color-coded for easy
identification. (7-22)
Gloves:
Kitchen gloves are thick and safe against infection. (16)
Examination gloves are thin and easily punctured (28)

leading to bacterial infiltration. (23) The WHO finds
examination gloves effective for hand hygiene and should
be worn in a specific situation. This is a matter of
personal choice for safety, depending on training,
workload, etc. (29) In Iraq, examination gloves are used by
up to 98% of GPs and 96.8% of orthodontists for cleaning
purposes, which is an unfortunate fact.
HVB vaccination:
HVB vaccination varies among dental professionals
ranging, from 33%-97% worldwide. (8-10) In Iraq, HVB
vaccination is compulsory resulting in 88.2% of GPs and
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79.4 % of orthodontists being vaccinated to prevent
disease transmission. (13)
Mouth wash:

47.1% of orthodontists use chlorhexidine mouthwash
before treatment. 64% of GPs do not do this. This
discrepancy must be addressed to reduce
microbes in patients’ mouths preoperatively. (6)

Table 1: Instruments Cleaning and Sterilization Devices

Table 2: Presoaking and Packing of the Instrument

Manuall
y

Mechanically
(Ultrasonic
cleaner)

Total p-value Autoclave
Dry
heat
(oven)

None Total P-value

GP

Count 26 25 51

0.389

47 3 1 51

0.116

%
within
Gp

51.0% 49.0% 100.0
% 92.2% 5.9% 2.0

%
100.0
%

Specialis
t

Count 92 67 159 141 18 0 159

%
within
Specia
list

57.9% 42.1% 100.0
% 88.7% 11.3

%
0.0
%

100.0
%

How do you sterilize
dental handpieces?

Total P-value

How do you sterilize instruments or
orthodontic pliers?

Total

P-
valu
e

In the
autoclave

Wiping
the outer
surface
with

disinfecta
nt

solution

Dry
heat
(oven)

Autoclav
e

Glass
bead

sterilize
r

Wiping
with a
disinfec
tant

solution

0.070

GP
Count 14 37 51

0.002**

3 40 1 6 50

%within
Gp 27.5% 72.5% 100.0

%
6.0
% 80.0% 2.0% 12.0

% 100%

Specia
list

Count 77 81 158 18 133 0 8 159

%within
Specialis

t
48.7% 51.3% 100.0

%
11.3
% 83.6% 0.0% 5.0% 100%
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Table 3: Sterilization of Handpieces and Instruments

Table 4: Molar Bands Sterilization

Table 5: Recycled Material

Dose the instruments presoaked in a
disinfectant solution?

Total P-value

Packing of instruments to be
sterilized in the autoclave

Total

P-value

Yes No Cassettes Wrap or
Pouching

I do not
pack

0.001**

GP
Count 45 6 51

0.627

34 9 8 51

%within Gp 88.2% 11.8% 100.0
% 66.7% 17.6% 15.7

% 100.0%

Speciali
st

Count 136 23 159 54 71 30 155

%within
Specialist 85.5% 14.5% 100.0

% 34.8% 45.8% 19.4
% 100.0%

Do you sterilize molar bands after purchase?

Total P-value

Yes No

GP

Count 17 34 51

0.133

%within Gp 33.3% 66.7% 100.0%

Specialist

Count 72 87 159

%within Specialist 45.3% 54.7% 100.0%

Do you use recycled brackets/ orthodontic materials?

Yes No Total P-value

GP
9 42 51

0.015*

17.6% 82.4% 100.0%

Specialist

10 148 158

6.3% 93.7% 100.0%
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Table 6: Disposing Material

Where do you dispose of the bands, brackets, and archwires?
Wastebasket Sharp bin Metal

waste bin
Infected
waste bin

Total P-value

GP Count 35 7 3 6 51

0.002**

%within Gp 68.6% 13.7% 5.9% 11.8% 100%

Specialist Count 62 58 11 27 158

%within
Specialist

39.2% 36.7% 7.0% 17.1% 100%

Table 7: Gloves Used During Cleaning Of Instruments

Which type of gloves do you use during instrument cleaning?

Examination gloves Kitchen - type
gloves Total P-value

GP
Count 50 1 51

0.650
%within Gp 98.0% 2.0% 100.0%

Specialist
Count 152 5 157

%within Specialist 96.8% 3.2% 100.0%

Table 8: Hepatitis B Vaccination

Have you had a hepatitis B vaccine

Total P-value
Yes No

GP

Count 45 6 51

0.156

%within Gp 88.2% 11.8% 100.0%

Specialist
Count 123 32 155

%within Specialist 79.4 20.6 100.0%
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Table 9: Using Of Chlorhexidine Mouthwash

Do you use chlorhexidine mouth wash before treatment?

Yes No Total P-Value

GP
Count 18 32 50

0.168

%within Gp 36.0% 64.0% 100.0%

Specialist

Count 74 83 157

%within Specialist 47.1% 52.9% 100.0%

CONCLUSION
This research paper finds some practically significant
differences between the work of the general dentist and
that of the orthodontist in specific aspects, especially
concerning their respective compliance with infection
control guidelines. Postgraduate degrees and dental
specializations have little bearing in this regard.
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