OPEN 8ACCESS Freely available online

ISSN: 0974-8369

Biology and Medicine

Research Article

Assessment and Perception of Infection Control Practices of Dental

Health Care Providers Working in Tertiary Care Hospital Settings

Shamima Abdullah', Ali Tahir?, Ayesha Bashir’, Muhammad Junaid Hashmi!, Hafiz Muhammad Owais
Naseem*

!Bakhtawar Amin Medical and Dental College, Multan, Pakistan; *Nishtar Institute of Dentistry, Multan, Pakistan; *deMontmorency
College of Dentistry, Lahore, Pakistan; *Sharif Medical and Dental College, Lahore, Pakistan

ABSTRACT

Background/objectives: The current study was undertaken to examine the current status of dental hygiene practices of
DHCWs in public sector tertiary care facilities and to generate information helpful for the implementers to improve infection
control practices in healthcare facilities.

Methods: This cross sectional study was conducted in NID (Nishter Institute of Dentistry) and MMDC (Multan Medical and
Dental College) in Multan to assess the infection control practices of Dental Health care providers. DHCW were interviewed
randomly to assess the infection control practices they followed.

Results: The perception pattern of the participating healthcare professional. More than 92% of the doctors agreed to the fact
that personal protective equipment act as a barrier against infections. Majority of doctors (97.6%) agreed that dental hospital
can be a source of transmission of HBV, HCV, TB and HIV. Most of the doctors agreed that special precautionary measures
such as double gloves, masks, special gowns and double sterilized instruments should be taken while treating HBV, HCV and
HIV patients.

Conclusion: Infection control practices, majority of the dentists used PPEs such as gloves and facial masks. There is a need for
more training programs and continuous surveillance audits for the proper utilization of equipment.

Keywords: Infection control practices; Dental health care workers; Personal protective equipment; Sterilization

INTRODUCTION

Infection control (IC) is one of the core responsibilities of
dental health care personnel (DHCP). The natural flora of our
mouths consists of a large number of microbial agents. Since
dental procedures may involve the spread of blood and saliva,
then infection control must be a primary practice of dentistry.
Bacterial aerosols spread through the whole dental room during
dental procedures which is a matter of concern. Due to these
growing concerns, dentists should use proper personal protective
equipments (PPE), such as “gloves, facial masks and eye protection”
during their daily routine practices so that their exposure to blood
borne pathogens could be decreased [1,2].

Health care providers have to deal with different types of infected
patients who are suffering from communicable as well as non-
communicable diseases. Different kinds of infectious diseases are

commonly seen in hospitals and healthcare institutions. Transfer
of infectious microorganisms from one person to another person
in clinical environment is defined as cross infection. Health care
professionals, their assistants and patients are at risk of acquiring
infections in a health care facility [3].

Dental hospital and clinics, like any other health care facility, is
also an environment where transmission of infectious agents can
easily occur. Dentists are commonly exposed to the “blood borne
as well as droplet infections (salivary infections) [4].

Prevention of these cross infections in dental hospitals and clinics
is a growing concern for dental practice. By adopting principles
of infection transmission control and disease control practices,
dental practitioners may be able to prevent and control these
cross infections. Infection transmission in the dental procedures
can occur through many routes which include: direct contact
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with blood, oral fluids, or other secretions; indirect contact with
contaminated instruments, operatory equipment, or environmental
surfaces; and contact with airborne contaminants present in either
droplet splatter or aerosols of oral and respiratory fluids [5].

Studies have shown that these health care workers always took a
medical history of each patient regardless of the infectious status
before doing any procedure and treatment and always had used
sterile gloves, face masks for every patient during dental procedures
[6]. The standard precautions particularly include; (i) Hand
Hygiene, (ii) Use of personnel protective equipment, (iii) Safe
Injection Practices/Prevention of Needle stick/sharp Injuries, (iv)
Disinfection and Sterilization, (v) Environmental Cleaning and
(vi) Waste Management. For the disposal of sharp handling items
such as, dental needles and disposable surgical utensils, closed
containers are recommended as a tool for safe disposal of clinical
wastes [7].

The current study was undertaken to examine the current status of
dental hygiene practices of DHCWs in public sector tertiary care
facilities and to generate information helpful for the implementers
to improve infection control practices in healthcare facilities.

METHODS

Study design

This cross sectional study was conducted in NID (Nishter Institute
of Dentistry) and MMDC (Multan Medical and Dental College) in
Multan to assess the infection control practices of Dental Health
care providers. DHCW were interviewed randomly to assess the
infection control practices they followed.

Inclusion criteria

All qualified Dental professionals working in surgery, orthodontics,
periodontic, prosthetics and operative departments where they
were directly in contact with the patients coming for treatment

Exclusion criteria

i.  Doctors who were not directly in contact with the patients
visiting for treatment.

ii. On leave doctors, doctors doing emergency procedures
during the study period and who refused to be a part of the
study were excluded.

e Those not giving consent for participation.
Data collection tool

A self-administered questionnaire and observational checklist for
infection control practices, according to standard of precautions

by CDC/WHO were used.
Data security and quality management

For maintaining confidentiality of data, identification numbers
were assigned to each respondent. For quality of the data collected
training of the data collectors was done and also the principal
investigator supervised the data collectors and checked the data
collected on daily basis for any discrepancies or errors.

Data analysis

All the data was entered and analyzed by statistical package, SPSS
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version 20. Descriptive statistics included reporting of means and
standard deviations for the quantitative variables like age, years of
experience and no. of the patients attended per day. Frequencies
and percentage were calculated for categorical variables like
perceptions and practices.

Chi-square test was applied to compare the outcomes with respect
to gender and educational level. P-values equal or less than 0.05
was considered as significant.

Ethical considerations

e Ethical approval was taken from Institutional Review Board

(IRB) Health Services Academy, Islamabad.

o Written informed taken from study

participants.

consent was

o Confidentiality of respondents was maintained
e Anonymity and privacy of the data was assured.

e There are no direct benefits of participation in study but
study results can drive efforts towards implementation of
infection control practices.

o All the researchers had followed the ethical guidelines given
in WMA Helsinki Declaration.

RESULTS

The study included a total of 170 dentists who fulfilled inclusion
criteria of this study of which 88 (51.8%) were males and 82
(48.2%) were females. Mean age of the study cases was 31.99 +
6.33 years. The study results have indicated that majority of our
study participants 138 (81.17%) were in the age groups of 25-35
years of age. Majority of our study participants were having BDS
qualification (70.6%) followed by MCPS and FCPS degrees.

Stratification of educational level was done with respect to the
gender and it was observed that there is no significant difference of
qualification with regards to gender because p>0.05 (p=0.346) but
stratification of educational level with respect to the age showed
that there was significant association between ages and educational
level as age group 25-30 years of age contained 66 BDS degree
holders, 04 FCPS and 18 with MCPS degree. Age group 31-35
years of age contained 26 BDS, 16 FCPS and 08 MCPS, age group
36-40 had only 12 BDS, age group 41-45 had 10 BDS and only 02
MCPS and only 06 BDS and 02 FCPS were having age more than
45 years. (p=0.047) (Figure 1).
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Figure 1: Stratification of gender with respect to educational level.
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Table 1 show that perceptions regarding spread of infections and
infection control were good and majority of the doctors agreed to
the special precautionary measures to be adopted in this regard.
The perception pattern of the participating healthcare professional.
More than 92% of the doctors agreed to the fact that personal
protective equipment act as a barrier against infections. All (100%)
the doctors agreed to the fact that PPE provide good source of
protection for both patient as well as for doctor.

Further it is evident from the Table 2 that majority of doctors
(97.6%) agreed that dental hospital can be a source of transmission
of HBV, HCV, TB and HIV. Most of the doctors agreed that
special precautionary measures such as double gloves, masks,
special gowns and double sterilized instruments should be taken
while treating HBV, HCV and HIV patients. About 54.1% of the
doctors agreed that HIV patients should be treated in special clinics
while 45.9% disagreed to the fact. Steam sterilization by autoclave
was first choice of 77.6% of the doctors and 22.4% preferred dry
sterilization of hot air oven.

The results of Table 2 show that 90.6% of the doctors agreed that
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healthcare workers should be vaccinated against polio, measles,
mumps, influenza, tetanus and hepatitis B. one hundred and
two (102) (60%) of the doctors reported that Zygoma and inner
corner of eye are most commonly contaminated areas and 96.5%
agreed that droplet infection can be saved by using PPEs such as
respiratory masks and eye protective shield. Majority (90.6%) of
the doctors agreed that medical history of each patient should be
taken prior to the treatment to avoid any possible exposure to the
infections (Table 1).

The results of the study have also highlighted the possible
hurdles which could be manifested regarding poor compliance
with standard precautions and 90.6% of the dental health care
professionals agreed that cost, shortage of resources and large
number of patients are the main contributing factors (Table 1).

Male gender agreed significantly (p=0.01) that PPE are good barrier
for infection control as all 88 (100%) agreed to this perception
while 70 (85%) female doctors agreed to it and 12 (15%) disagreed
(p=0.01).

Table 1: Pattern of perceptions of dental practitioners.

Perception pattern Agreed Disagreed Total
PPE* as barrier of infection 158 (92.9%) 12(7.1%) 170
Use of PPE for doctor and patient safety 170(100%) Nil 170
Spread of infection by dental hospitals 166(97.6%) 04 (2.4%) 170
Special precautions for HBV,HCV&HIV patients 160(94.1%) 10(5.9%) 170
Special processing of HIV cases instruments 138(812%) 32(18.8%) 170
HIV patients treatment in special clinics 92(54.1%) 78(45.9%) 170
Steam sterilization better than dry 132 (77.6%) 38 (22.4%) 170
Vaccination of healthcare workers 154 (90.6%) 16 (9.4%) 170
Zygoma as contaminated area 102 (60%) 68 (40%) 170
PPE barrier against droplet infections 164(96.5%) 06(3.5%) 170
No need of vaccination if using PPE 138 (81.2%) 33(18.8%) 170
Resources & patients etc barrier of precautions 154(90.6%) 16 (9.4%) 170
Medical history before treatment 154(90.6%) 16(9.4%) 170
* Personal Protective equipment.
Table 2: Parameters of hand washing.
Parameter Frequency Percentage Total
Type of Soap
e Bar 150 82.2% 170 (100%)
¢ Liquid Soap 12 7.1%
e Nil 08 4.7%
Method of drying hands
¢ Hotair dryer 04 2.4% 170 (100%)
e Multiple use towel 94 55.3%
¢ Single used towel 72 42.2%
Routine of Hand washing
e After contact with patients. 58 34.1% 170 (100%)
e After removing gloves 86 50.6%
e After touching contaminated objects 26 15.3%
Use of PPE
Gloves only 36 21.2%
Masks only 02 1.2% 170 (100%)
Gloves/Masks 126 74.1%
Plastic Apron/ face shield/ Protective eyewear 06 3.5%
Hand Washing Yes No Total
Soap Application 162(95.3%) 08 (4.7%) 170 (100%)
Washing >30 second 158(92.9%) 12 (7.1%) 170 (100%)
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There was no significant difference in both gender regarding their
understanding that Dental hospitals can be source spread of the
infections such as hepatitis B, hepatitis C and HIV (p=0.230).
Knowledge regarding special precautions to be taken for HBV,
HCV and HIV patients and regarding instruments of HIV patients
to be reprocessed specially was similar as p=0.361 and p=1.00
respectively.

Similarly 46 males doctors and 46 female doctors agreed that HIV
patients should be treated in special clinics while 42 male doctors
and 36 female doctors disagreed to it (p=828). Both genders
agreed to the fact that autoclave sterilization was better than hot
air sterilization (p=0.305). Knowledge regarding vaccination of
health care workers against different diseases was also uniformly
distributed as p=0.714. Perception regarding zygoma and inner
corner of eye are major contaminated area was insignificant in
both genders (p=0.513). Both male and female gender agreed that
there is still need for vaccination against HBV even after using
PPEs (p=1.00). Similarly gender did not had significant impact on
the perception that medical history of each patient should be taken
before treatment (p=1.00).

Perceptions of dental practitioners were not influenced by their
educational level except for their knowledge and no significant
variation in perception level was observed.

The study results have indicated that majority (92.9%) of the
doctors washed their hands for more than half of minute which is
recommended time for hands washing by healthcare professionals.
Itis further observed majority (95.3%) washed their hands with soap
and only 4.7% of doctors washed their hands with tap water only.
Our study results have indicated that most of the doctors (82.2%)
were using bar soap which was being shared by others as well while
only 7.1% of the doctors used liquid soap having disinfectant while
55.3% of the doctors had used the towel (for drying hands) which
was being shared by the others as well. Multiple use of towel can
also help to spread infections if it has been misused previously so
this practice must be corrected.

The study results have indicated that majority of doctor were using
gloves and masks, 21.2% used only gloves, 1.2% used masks only
and only 3.5% of the doctors used plastic apron/face shield and
protective eyewear as well (Table 2).
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There was no significant difference between male and female
gender regarding use of soap in washing their hands (p=1.00),
type of soap (p=0.639), hand washing for more than 30 seconds
(p=0.423). Use of multiple used of single towel in male gender and
use of single used towel in female gender was highly significantly
observed (p=0.000). Routine of hand washing was similar in both
genders (p=0.570) while female doctors used PPEs significantly
more than male gender (p=0.004).

When the level of education was stratified with respect to the
observation of hand washing, it was observed there was no
significant difference of practices with respect to qualification
except for the use of single used towel, in which surprisingly
doctors with higher qualification used significantly more multiple
used towel than those of having BDS qualification (p=0.01).

Table 3 describes the observations regarding sterilization and
decontamination practices and the study results have indicated
that poor practices were observed in this regard. Only 51.8% used
rubber Dam and high volume suction to save from splatters, only
47.1% cleaned, disinfected clinical contact surface for every patient.
Hand-pieces sterilization/cleaning/lubrication/disinfected was
done by 67.1% of dental practitioners. Change of surface barriers
was practiced by only 40% of the dental health care professional
while 60% did not show any compliance with it.

Table also depicts different measures taken by doctors for their
personal protection. The study results have indicated that poor
compliance was observed regarding personal protection measures
and infection control. Only 21.2% of the doctors changed masks
between patients, 10.6% used protective clothing while doing their
procedures and 35.3% doctors did not cover mouth and nose with
masks while treating their patients. All the doctors included in this
study used disposable needles. Non-punctured resistant material
containers were not available to any doctor and hence their use was
0% as none of the doctors used them. Again poor compliance with
bending of needle (only 23.5%) was observed and majority of the
doctors (76.5%) did not comply with this.

As these results were stratified with respect to gender it was observed
that gender did not had any impact on change of mask (p=0.290),
mask covering mouth and nose (p=0.068), wearing protective
clothing (p=0.486), removal of clothing before leaving office

Table 3: Practices regarding Personal Protection.

Personal Protection

Mask change between patients
Mask covering mouth and nose
Use of protective clothing
Gloves changed when moist/soiled
Gloves discarded after single use
Use of fresh instrument for every patient
Use of Rubber Dam/High volume suction
Change of suction tip
Spittoon washed regularly
Disinfection of clinical contact surfaces
Change of Surface barriers
Sterilization of hand pieces
Disposal of single use only items

Use of disposable needles

Use of non-punctured resistant material containers

Bending of needle before disposal
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Yes No Total
36 (21.2%) 134(78.8%) 170(100%)
110(64.7%) 60(35.3%) 170(100%)
18(10.6%) 152(89.4%) 170(100%)
160(94.1%) 10(5.9%) 170(100%)
166(97.6%) 04(2.4%) 170(100%)
164(96.5%) 06(3.5%) 170(100%)
88(51.8%) 82(48.2%) 170(100%)
138(81.2%) 32(18.8%) 170(100%)
124(72.9%) 46(27.1%) 170(100%)
80(47.1%) 90(52.9%) 170(100%)
68(40%) 102(60%) 170(100%)
114(67.1%) 56(32.9%) 170(100%)
148(87.1%) 22(12.9%) 170(100%)
170(100%) Nil 170(100%)
Nil 170(100%) 170(100%)

40 (23.5%)

130(76.5%)

170(100%)
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Table 4: Practices regarding use of Jewelry.

Use of Jewelry Frequency Percentage
Yes 66 38.80%
No 104 61.20%
Total 170 100%

(p=1.00), change of gloves when moist/soiled (p=1.00), discarding
the gloves after single use (p=1.00) and use of fresh instruments for
each patients (p=0.607). So the study results have indicated that
there is no significant difference between practices of male and
female doctors regarding their personal protection attitudes.

Similarly the results of personal protection were stratified with
regards to the educational level and it was observed that educational
level did not had significant relationship regarding personal
protection of dental practitioners and higher level of education did
not had any significant impact on study results.

Table 4 shows the use of jewelry among study participants and
the study results indicated that 38.8% use of jewelry. All of these
doctors who used jewelry in their hands were females and our
study included 82 female doctors hence overall use of jewelry by
female doctors was 80.48% (66/82) while none of male doctors
used jewelry in their hands. P value was also calculated and it was
observed that impact of gender on use of jewelry was significant
(p=0.000). The study results indicated that only 27.05% use of
sterilized cotton during procedure which points towards poor
compliance with infection control measures. When this use of
sterilized cotton was stratified with gender then it was observed
that male gender used this cotton significantly greater in number
than female gender as p value was 0.001.

DISCUSSION

Dentistry is a such profession which involves continuous risks of
exposure to different environmental as well as human infectious
diseases which can be transmitted through blood, oral and
oropharyngeal secretions, air and water [8,9].

Contamination may harm health care workers, patients and
even members of their families [10,11]. Occupational health
hazards leading to blood and other organic fluids account for the
most frequent exposure resulting in a higher risk of contracting
diseases such as HIV, hepatitis B and C, meningococcal disease,
mononucleosis, herpes, among others [12,13].

Biosafety is a growing concern of all health care facilities.
Confronted with different contaminations and higher biological
risks both for patients and dental professionals in dental hospitals
and clinics and due to the continuous invention of new techniques,
behavioral attributes, available information, advanced equipments
and resources in this field, various Health Organizations such as
the “Center for Disease Control (CDC), the American Dental
Association (ADA), the National Sanitary Department (ANVISA)
and the Ministries of Health (MOH)” have adopted certain
principles for the prevention and elimination or minimizing
threats to the life or health during dental procedures. These
guidelines might be implemented by the health care professionals
and their team members before, during, and after the procedures
and treatments for all patients. These include all instruments
and equipment employed, regardless of their confirmed status or
presumed diagnosis, are infectious [14,15].

Use of sterile gloves is most effective protective practice for
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preventing or minimizing disease transmission in any dental
hospital and clinic [16,17]. Many studies conducted previously,
have revealed that 56% to 100% of dental professionals used
sterile gloves. Moreover, use of disposable facial masks is usually
suggested for all the procedures which could lead to aerosols and
also to provide a safer environment for those dental practitioners.
Many previously conducted studies have reported 32% to 90.1%
use of disposable facial masks among dental healthcare providers

[18-21].

Eye protection is another key factor regarding the infection control
measures and wearing eye protection cover is also an important
aspect in this area as it protects the dental operators from those
of “aerosols, debris and potentially infective particles”. Previous
studies have reported 14.7% to 91.2% use of protective eye wear
among dental practitioners while doing their procedures.

The available data demonstrates that proper compliance to these
infection control measures is generally attributed to the developed
countries while standard precautions are not usually implemented
and even practiced properly in many countries. Poor compliance
or adherence to guidelines with current infection control
recommendations have been observed and reported in many
different studies [18,19,22]. It was acknowledged that even though
South Africa accommodates higher burdens of infectious disease,
the knowledge and practices with regards to the infection control
measures among dental professionals was poor [8]. However,
recent data has shown that there have been some positive trends
related to proper compliance for infection control measures among
dental hospital staff while doing dental procedures. Scully showed
that these dental professionals had fairly higher levels of knowledge
related infection control practices. A survey conducted in United
States Air Force, dental hospitals has reported excellent compliance
with current infection control principles [11]. Fabiani has reported
that dental professionals needed training on regular basis as well
as continuing education for the prevention of cross-infections
[23]. Another recent study has shown that higher compliance
with suggested infection control measures were observed among
the dental practitioners. Another study shows that acceptability of
infection control measures has been increased in orthodontists as
compared with those of previous studies, but this compliance still
remained lower than ideal. Moreover, it has been reported from
UK that orthodontists effectively implemented infection control
measures and followed guidelines properly [9]. The present study
results have indicated that 82.2% of the dental practitioner washed
their hands with bar soap, 7.1% washed their hands with liquid
soap and 4.7% washed their hands with tap water only and did
not use any type of the soap. A study conducted by Matsuda et
al reported only 22% hand washing with soap/detergent and tap
water only and 78% remaining dental practitioners used specific
disinfectants for the purpose of hand washing [24].

The current study results are close to that of Bokhari et al. Puttaiah
et al. reported only 62% use of disposable gloves from Lahore. A
study from Jordan by Alnegrish et al. reported 73.3% use of gloves
and 69.5% use of masks, so our study results are different from
that of Puttaiah et al. [25] and Alnegrish et al. [21].

The results of our study are in accordance with the results
reported by other studies at national and international level. Good
knowledge regarding infection control measures was seen among
our study participants. Lack of resources, higher costs, high patient
frequency was reported as major hurdle in provision of these
facilities.
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CONCLUSION

Good level of knowledge prevailed among dental professionals in
current study. Every doctor reported that PPE are good barriers
for themselves and patients. Majority of the dentists knew about
proper sterilization and disinfection of the instruments as well as
clinical surfaces. Regarding infection control practices, majority of
the dentists used PPEs such as gloves and facial masks. However
use of protective eyewear and face shield was not common in
our study cases. There is a need for more training programs and
continuous surveillance audits for the proper utilization of these
equipments. To ensure these infection control practices in a proper
way, hospital authorities must arrange for proper provision of these

PPEs to protect their staff and patients.
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