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Abstract

Transmission of any infectious diseases is possible from one individual to another during
dental procedures, including blood-borne infections such as hepatitis B, hepatitis C and
human immunodeficiency virus (HIV). Therefore in dental clinics, the significance of
sterilization and personal protection procedures is of utmost important. The aim of this
study is to evaluate the knowledge, attitude, and practice of sterilization and infection

Received 25 November 2014;
Accepted 27 December 2014

doi: 10.15713/ins.ijjcdmr.10

How to cite the article:

Saraswathi Gopal, Jesija JS, Harsha Vardhan
BG “Cross infection and sterilization
methods: A survey among dental practioners
in Chennai,"Int J Contemp Dent Med

Rev, Vol. 2014, Article ID 081114, 2014.

doi: 10.15713/ins.ijjcdmr.10

Introduction

control procedures among dental practitioners in Chennai. In this descriptive study,
100 dental practitioners working in private clinics in Chennai were randomly chosen
to evaluate the knowledge, attitude, and practice of sterilization and infection control
procedures using a self-administered questionnaire. 88 dentists considered their patients
as suspected of infection. 94% of the respondents are aware that sterilizing instruments at
boiling temperature could not kill all type of microorganisms. About 82% has answered
that the time required for complete sterilization in an autoclave is 20 min. To sterile the
instruments in the clinic, 37 dentist use autoclave. Of 100, only 44 responded that the critical
instruments (which penetrate the mucous membrane and skin) should not be sterilized by
disinfectants. 66 practitioners are aware that the blood-borne infections are HIV, hepatitis
B virus, and hepatitis C virus. 86 participants are aware that the sharps should be discarded
in a separate container. The attitude toward the cross infection is satisfactory nevertheless
no adequate knowledge on blood-borne infections among the practitioners. Even though
most of the practitioners follow proper sterilization methods, improvement in the practice
of handling disinfectant solutions and methods of sterilization of hand pieces are required.
We would conclude that the regular continuing education program and short term courses
about cross-infection and infection control procedures are essential.
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secretions.>” Also, majority of carriers of infectious disease
cannot be easily identified. For this reason, at the end of 1980

Dental care professionals are more prone for the exposure of any
infectious materials, including body fluids such as blood, droplets
either directly through needle stick injury, splash or indirectly
through contamination of instruments or equipments. Infection
control now has become an important part of the practice in
dentistry to the extent that the dentists or dental assistants no
longer question its necessity.

Cross infection can be defined as the transmission of
infectious agents between patients and staff within a clinical
environment."! Dental clinic is an environment where disease
transmission occurs. This occupational potential for disease
transmission becomes evident when it is considered that most
human microbial pathogens have been isolated from oral

many surveys have been carried out in several countries including
North America and Europe to investigate the practices to control
infection and compliances with universal precautions in dental
procedures.*S!

The use of following proper procedures to control infection
is effective in preventing the microbial pollution and cross
contamination and is strongly supported by organizations such
ascentersfordisease controland prevention.® Universalprecautions
consider that all patients have to be accepted as infectious patients
and apply these precautions to all patients.l”? Most hospitals have
no infection control program due to lack of awareness of infection
control or absence of properly trained individual.
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Though there are many surveys regarding cross infection
control procedures which have been carried out in several
countries, there is no report in recent literatures about how the
dentists in south Indian population manage the control of cross
infection in their practice. The aim of this descriptive study is
to evaluate the knowledge attitude and practice of sterilization
methods and infection control procedures among dental
practitioners in Chennai city.

Materials and Methods

The study was conducted as a descriptive survey of private dental
practitioners in the Chennai city, Tamil Nadu, India. A self-
administered questionnaire containing 10 questions was prepared
to obtain information about sterilization procedures used for the
prevention of cross infection in dental practices and determine the
knowledge and attitude towards infection control.The questions
were divided based on the knowledge of sterilization, awareness,
and attitude toward sterilization and prevention of cross infection.

Results

Out of 100 practitioners, those who consider their patients as
infectious are 88. 10 practitioners considered their patients as
healthy and 2 practitioners did not respond to the question,
and the response is shown in Graph 1. The awareness of dental
practitioners toward the eradication of organisms with boiling
water is shown in Table 1.

50 dentists out of 100 are not aware that the critical
instruments should not be sterilized by disinfectant solutions.
Six of them have not responded. The results are represented in
Graph 2. To assess the knowledge on minimum time required for
the complete sterilization in an autoclave by dental practitioners
82 out of 100 are knowledgeable about the sterilization time of
autoclave is represented in Table 2.

66 practitioners out of hundred are aware that the blood-
borne infections are human immunodeficiency virus (HIV),
hepatitis B virus and hepatitis C virus. 14 of them have included
tuberculosis as blood borne infection. HIV alone is considered as
blood borne infectious disease by 20 practitioners.

Table 1: Boiling water kills microorganisms

Boiling water kills all type of microorganisms Respondents (%)

True 6
False 94
Not responded 2

Table 2: Time requirement of complete sterilization in autoclave

Time required for sterilization Respondents (%)

20 min 82
10 min 16
5 min 2
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54 out of 100 are aware of changing the glutaraldehyde
solution for sterilization of burs and files every day. 24 dentists
felt that the solution should be changed when there is a change
in color. Six of them assumed the change is required when
suspected of infection. The monthly once solution change is
followed by 10 of them. No response was received from four
practitioners. The results are displayed in Graph 3.

The awareness among the dental practitioners toward the use
of protective measures during the procedures is discussed. Six
of the practitioners are alone aware that gloves, mask and hand
washing are considered as staff protective measures. But 72 of them
considered wrongly that the above mentioned materials as well as
barrier protection for patient in the handle of the dental unit and
gowns/apron are staff protective measures while 22 thought that
the barrier protection in the handle of the dental unit is the only
one staff protective measure that has been used for patient.

The attitude of 86 practitioners toward the disposal of sharp
materials such as needle, scalpel blade should be discarded in
separate containers. 14 of them said that it should be disposed
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Graph 2: Sterilization of critical instruments by disinfectant
solution




Gopal, et al.

with infectious materials, and the details are depicted in Table 3.
The methods to sterilize the dental instruments were analyzed.
Autoclave is used by 74 dentists for sterilization in their clinic
whereas hot air oven is used by 18 dentists. Two dentists use
disinfectant solutions to sterilize the instruments while four of
them use boiling water. Combination of boiling water, autoclave
and hot air oven is used by two practitioners to sterilize the
instruments. The details are shown in Table 4.

On the analysis about the sterilization of hand piece and
ultrasonic hand piece in hot air over, 20% of the dentist said it
can be sterilized but 80% of them said it cannot be sterilized in
hot air oven shown in Graph 4.

Discussion

The dental health care professionals should consider the risk of
treating the patients with probability of infectious disease due to
the nature of the profession. The infections can also spread from
health care professional to the patients and also from one patient
to the other. The dentists considering their patients as healthy
probably may not follow the universal precautions whereas
majority of the practitioners treat their patients as infectious as
they follow universal precautions.®’

In assessing the knowledge on sterilization a good number
(94%) of the participants are aware that boiling water sterilization
cannot kill all type of organisms. Furthermore, 82 practitioners
are aware of the time required for complete sterilization in an
autoclave. These clearly reveal their adequate knowledge on
the sterilization method. The awareness of the dentists about
the critical instruments (penetrate the mucous membrane and
skin) which should not be sterilized by disinfectants reveals that
almost half of the study group is lacking the knowledge on the
use of different types of sterilization.

The data presented in this study reveal that only 66% are
aware of blood borne diseases. There is a lack of knowledge on
blood borne infections among the practitioners. This study also
reveals an additional finding that only 6% are knowledgeable on
the use of materials for staff protective measures. This clearly
indicates the need of knowledge towards the use of protective
measures.

This survey identified that most of the dentists involved in
this study use either an autoclave or Hot air oven for sterilization
and two of them also use only disinfectant solutions for
sterilization. A lack of attitude is observed in this study toward
the different exposures of sterilization methods in their dental
clinics. The study shows that only 54% are aware that changing
the glutaraldehyde solution every day. This emphasizes the
attitude towards the use of disinfectants is not satisfactory.

The assessment on the awareness of disposal of sharp
materials revealed that 86 practitioners are aware that the sharps
need to be discarded in separate containers. The participants
demonstrated a positive attitude towards the method of
sterilization of hand-piece. The hand pieces can easily get
damaged if it is sterilized in hot air oven.
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Table 3: Disposal of sharp materials

Disposal of sharp materials Respondents (%)

Separate container 86
Along with infectious materials 14
Along with non-infectious materials 0

Table 4: Sterilization methods
Sterilization methods

Respondents (%)

Autoclave 74
Hot air oven 18
Disinfectant solutions 2
Boiling water 4
Autoclave, hot air oven and disinfectant solutions 2

According to the infection control guidelines for the
prevention of transmission of infectious diseases in the health
care setting (2004), the universal application of standard
precautions is the minimum level of infection control required
in the treatment and care of all patients to prevent the
transmission of blood-borne viruses. These include personal
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hygiene practices particularly hand-washing; the use of personal
protective equipment such as gloves, gowns and protective
eyewear; aseptic techniques; the safe disposal systems for sharps
and contaminated matter; the adequate sterilization of reusable
equipment; and environmental controls. Standard precautions
should be implemented for all the patients, regardless of existent
information or assumptions about a patient’s blood borne virus
status. This process would ensure the reduction of potential
stigma and discrimination in the health care setting.

Conclusion

From the present study, it can be concluded that the attitude
towards the cross infection and the knowledge on sterilization
method are agreeable however the dental professionals do not
possess adequate knowledge on blood-borne infections. Even
though most of the practitioners follow proper sterilization
methods, improvement in the practice of handling disinfectant
solutions and methods of sterilization of hand pieces are
required in practice. The different types of sterilization are
employed for the particular instruments and equipments and the
knowledge on this is mandatory for all the dental practitioners.
The knowledge on the list of staff protective measures and
patient protective measures among the dentists should also be
improved. Improved compliance with recommended infection
control measures is required for all the dentists.”) Health
administrators should be oriented towards the importance of
the Infection control program. Health care workers should be
equipped with the requisite knowledge, skills and attitudes for
good infection control practices.!!”’

Every health care institution including dental institutions
should have an infection control team. The infection control
team should assess training needs of the staff. They should
provide required training through awareness programs,
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in-service education, and on-the-job training. They can also
organize regular training programs for the staff for essential
infection control practices that are appropriate to their job
description and provide periodic re-training or orientation of
staff and review the impact of training.

References

1. Mutlu S, Porter SR, Scully C. Cross-infection control in
dentistry. Istanbul, Turkey: Erofset; 1996.

2. Cottone JA, Terezhalmy GT, Molinari JA. Practical Infection
Control in Dentistry. 2" ed. Baltimore: Williams and Wilkins;
1996.

3. Samaranayake L. Rules of infection control. Int Dent ]
1993;43:578-84.

4. Bentley EM, Sarll DW. Improvements in cross-infection control
in general dental practice. Br Dent ] 1995;179:19-21.

5. DiAngelis AJ, Martens LV, Little JW, Hastreiter RJ. Infection
control practices of Minnesota dentists: Changes during 1 year.
J Am Dent Assoc 1989;118:299-303.

6. Centers for Disease Control. Update: Transmission of HIV
infection during an invasive dental procedure - Florida. MMWR
Morb Mortal Wkly Rep 1991;40:21-7.

7. Centers for Disease Control (CDC). Update: Transmission of
HIV infection during invasive dental procedures - Florida.
MMWR Morb Mortal Wkly Rep 1991;40:377-81.

8. Centers for Disease Control (CDC). Recommended infection-
control practices for dentistry. MMWR Morb Mortal Wkly Rep
1986;35:237-42.

9. Yiizbasioglu E, Sara¢ D, Canbaz S, Sarag YS, Cengiz S. A survey
of cross-infection control procedures: Knowledge and attitudes
of Turkish dentists. ] Appl Oral Sci 2009;17:565-9.

10. Recommendations for preventing transmission of human
immunodeficiency virus and hepatitis B virus to patients during
exposure-prone invasive procedures. MMWR Recomm Rep
1991;40:1-9.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


