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Aims and Objectives. (is study aims to assess the knowledge, attitude, and perceptions of dental asepsis and sterilization among
dental assistants in Pakistan. Materials and Methods. A cross-sectional study was carried out. A 27-item prepilot tested close-
ended questionnaire was designed and administered online to collect data on knowledge of asepsis, sterilization, instrument
handling, disinfection, hand-hygiene practices, dental practice, age, education, and experience level from March 2020 to June
2020. Results. Out of 70 dental assistants, the majority were aged between 21 and 29 years (44.30%), more than two-thirds (85.41%)
of the dental assistants were working in a hospital, while 14.29% were working in private clinics, only 7.1% had a diploma in the
dental assistant program, and 74% had more than 2 years of experience in practice. Dental assistants working in private practice
(76.30) had a higher mean knowledge scores compared to those working in hospital (74.25), while those with less than 2 years of
experience (75.61) had a higher scores compared to those with 2–5 years of experience (73.96). Conclusion. Better compliance with
recommended infection control and waste management practices is needed for all dental assistants. Continuing education
programs targeting such awareness are vital to improve the management of hazardous waste practices among dental assistants.

1. Introduction

Dental professionals are exposed to several occupational
hazards due to the nature of their work and proximity to
their patients. (ese risk factors include exposure to mi-
crobial and chemical hazards [1]. (e risk of occupational
exposure to infectious diseases in dental practice is increased
with lack of knowledge regarding infection control protocols

and poor infection control practices [2]. Dental team is at a
very high risk of exposure to infections caused by blood-
borne pathogens like hepatitis B virus (HBV), human im-
munodeficiency virus (HIV), and hepatitis C virus (HCV)
[1]. Dental work force is also highly susceptible to other
pathogens like streptococci and many other diseases of viral
and bacterial origin that colonize the mouth and respiratory
tract [3, 4]. (ere are many routes of infection transmission
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in the dental office, including blood, bodily fluids, droplets,
needle-stick injury, contaminated water sources from the
dental units, and aerosols as well as indirect transmission
which occurs through contact with contaminated surfaces
and instruments [5–7]. (is has led to increased concerns
regarding infection control and cross-infection practices in
dental settings, which has been investigated in many
countries including North America and Europe [8–12].

(e correct application of infection control protocols
and precautions can significantly reduce the risk of cross
infection in dental settings [1]. Compliance with infection
control guidelines is paramount in breaking the chain of
infection of communicable diseases and safe delivery of
dental care [13]. (e Center for Disease Control and Pre-
vention (CDC) published the guidelines for infection control
in dental settings in 1993 and most of the international
guidelines are based on these guidelines, but they have
changed and evolved over time [14]. (ese preventive in-
fection control protocols were laid down primarily as a
response of the outbreak of the human immunodeficiency
virus (HIV) epidemic of the 1980s, as these protocols have
been upgraded and revised regularly following their adap-
tion over the years [14]. Following its worldwide adoption,
these were called the universal precautions and were
implemented globally to prevent the transmission of blood-
borne diseases like HBV, HBC, and HIV [15]. (e Occu-
pational Safety and Health Administration (OSHA), which
is a regulatory body in the United States, also based its blood-
borne pathogen infection control standards on the universal
precautions following their acceptance [15].(ese guidelines
were further expanded with recommendation that all work
surfaces, instruments, and equipments should be cleaned
and disinfected after coming into contact with blood, saliva,
and other infectious materials [16]. Work surfaces should be
disinfected before arrival of new patient and after com-
pletion of the procedure on each patient [16]. Vaccinations
of the dental workforce were made mandatory where
available as some forms of exposures are inevitable, as it
provides protection against vaccine-preventable diseases
[17]. (e reuse of syringes, saline solution, and vials between
patients has resulted in multiple outbreaks of hepatitis B and
hepatitis C infections and hence was completely prohibited
[17]. All these guidelines have ultimately increased com-
pliance on aseptic methods during administration of par-
enteral medications [18–20].

Many studies have shown poor compliance with in-
fection control protocols despite the issuance of such
comprehensive infection control guidelines [21]. Moreover,
this issue is of more concern in developing countries where
such guidelines and protocols have not been well docu-
mented and established [22]. Many hospitals lack infection
control training programs, and some have reported lack of
awareness among allied health personnel [22, 23]. (is re-
search focuses on the infection control knowledge of dental
assistants, particularly chairside dental assistants working in
private clinics and hospitals. Dental assistants play a key role
in the prevention of cross-infection and the majority of
dental assistants responsible for carrying out such tasks are
not certified in developing countries. We conducted this

study to assess the knowledge, attitude, and perceptions for
dental asepsis and sterilization among dental assistants
working in Karachi, Pakistan.

2. Methodology

(e study was authorized by the ethical Review Board of
Jinnah Medical and Dental College, Karachi, Pakistan,
following approval from participating sites. To protect the
privacy and confidentiality of participants, the survey was
kept anonymous with no identifiable information. Partici-
pation in the study was voluntary with no compensation,
and all participants received information regarding the aims
and purpose of the study prior to their participation.

A nonprobability convenience sampling was utilized to
take the sample from an accessible population. (e ques-
tionnaire created for this study included questions about
asepsis and sterilization procedures. We divided the ques-
tionnaire into subcategories according to the procedure
involved. (e first group of questions were regarding pre-
sterilization; group 2, verification of biological processes
involved in sterilization cycles; group 3, autoclave use.
Category 4 questions were regarding documentation of the
sterilization process. Twenty-seven questions were created
largely tailored to the standard precautions advocated by
World Health Organization’s (WHO’s) health governing
standards and recommended guidelines for dental practi-
tioners in the local disinfection and decontamination unit
(LDU) HSE, 2012 (revised edition 2014), which has been
adapted by many developed countries [24].

(e questionnaire was validated via a convenience
sample from a small number of dental assistant trainees
(n� 24). (e validity of the content was evaluated through
expert opinion and further analysis was carried out. (e
ethical committee also suggested a few minor changes in the
questionnaire. (e final questionnaire showed average in-
ternal consistency (Cronbach’s alpha 0.68) with participants
taking on average 9.3 (±2.4) minutes to complete.

(e findings of the pilot survey questionnaire were not
included in the key report. (e principal investigator wrote
to a number of dental associations, requesting their assis-
tance in having dental assistants complete the research
questionnaire. (e questionnaire was administered in En-
glish language as it is considered the official language in
Pakistan. (e questionnaire was administered personally
and through referrals, an online link was forwarded to
various dental establishments in Karachi. A total of 70 re-
sponses were received by the research team during this
period from a total of 105 dental assistants approached. (e
response rate was found to be 66.6%.

(ere were 3 questions related to demographic variables
and the dependent variable of knowledge was measured as a
continuous composite score using 24 close-ended questions
on a Likert scale (1� not at all/never, 2� very little/rarely,
3� /sometimes, 4� to a great extent/always), making 24
minimum and 96 maximum score. (ere were four inde-
pendent categorical variables: age at four levels, health
system affiliation with 2 levels (private practice or hospital),
having a diploma in the dental assistant program as
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dichotomous (yes or no), and years of experience in practice
at three levels.

2.1. Statistical Analysis. Data was analyzed using IBM SPSS
version 24.0 with 95% confidence interval and 5% margin
of error. (e observed sample size was found to be 70. All
variables were coded and entered in SPSS (descriptive
statistics comprising of frequency and percentages to
evaluate the responses). A factorial analysis of variance
(ANOVA) was used to identify significant differences in the
knowledge scores of various demographic groups, with
p-value of “< 0.05” considered significant.

3. Results

Majority of the participants were aged between 21 and 29
years (44.30%). More than two-thirds (85.41%) of the dental
assistants were working in a hospital setting. Only 7.14% had
a diploma in the dental assistant program, although 74% had
more than 2 years of experience in practice (Table 1).

Among knowledge-based self-administered questions,
58% of the dental assistants understood the correct use
of alcohol-based hand rubs; however, only a few (17.1%)
indicated applying at correct times. Approximately 33%
of dental assistants indicated that they were trained in
safe practices for the handling of sharp objects while
24.3% made sure that all instruments are washed and
disinfected as specified in the practice protocol. Overall,
91.4% maintained and updated their awareness of in-
fection prevention and preventive strategies periodi-
cally. As far as its practical implications were concerned,
only 5% of them properly cleaned and dried the reusable
items regularly. While 92.9% of the dental assistants
indicated that they ensured the appropriate personnel
proper validation and annual performance requalifica-
tion for each sterilizer; but only 11.4% always ensured
that the critical instruments have been labeled with
batch control identification information before sterili-
zation (Table 2).

We performed factorial ANOVA and to determine if a
parametric test ANOVA was appropriate to identify sta-
tistically significant knowledge score differences across in-
dependent groups (age, practice type, having a diploma, and
years in practice), Shapiro-Wilk test of normality was used,
which was insignificant (p> 0.05). It was also determined
that the mean (74.54), median (75.00), and mode (75.00)
were equal, further validating the assumption of using a
parametric test. (e histogram presented a normal distri-
bution of knowledge score (Figure 1). Dental assistants
working in private practice (76.30) had a higher knowledge
score compared to those working in hospital. (ere was a
significant difference in knowledge scores based on the level
of experience in practice, those with less than 2 years of
experience (75.61%) had a higher mean knowledge score
compared to those with 2–5 years of experience (Table 3).
(e box plot showed that dental assistants working in private
clinics with less than 2 years of experience had the highest
knowledge score and the lowest variability. (e dental

assistants working in hospitals with 2–5 years of experience
had the lowest knowledge score, but variability for this group
was the highest (Figure 2).

4. Discussion

(e results from this study showed that the knowledge of
Pakistani dental assistants is limited in most areas of in-
fection control, sterilization, waste disposal, and other as-
pects. Data regarding the actual number of practicing and
registered dental assistants is difficult to find and hard to
trust as most of the dental assistants working in dental
clinics and hospitals are not certified. (ere is a dearth of
education and training programs for dental assistants and
nurses in Pakistan and this area is loosely regulated. Most
people working as dental assistants and nurses in Pakistan
get training during the job in either clinics or hospitals
[25]. Dental assistants with less than 2 years of experience
had a higher knowledge scores than those with higher
experience. (is finding may be consistent with the fact
that infection control protocols and standards have been
emphasized in recent years. We did not find any signif-
icant differences based on age and having a diploma in
dental assistant program. One possible explanation for
such finding could be the majority of dental assistants
being younger than 40 years and very few (7%) had a
dental diploma in a dental assistant program. With such
limited variability across age, health system affiliation, and
having a dental diploma, it is difficult to detect a difference
in knowledge scores. A hospital-based cross-sectional
study conducted in Japan found that compliance with
infection control protocols had a significant correlation
with age, dental department, patient frequency, knowl-
edge, and openness to treat HIV/AIDS patients [26]. Such
studies along with this study may provide a direction/
basis for future research in this area.

Questions of our study focused on aspects of predis-
infection, sterilization, waste management, compliance, and
record keeping of infection control methods. We briefly
discuss a logical path in four steps to highlight the process

Table 1: Demographic characteristics of dental assistants (n� 70).

Characteristics Count (%)
Age
19–20 years 22 (31.40)
21–29 years 31 (44.30)
30–39 years 15 (21.40)
40–49 years 2 (2.90)
Health system affiliation
Private practice 10 (14.29)
Hospital 60 (85.71)
Had a diploma in dental assistant program
Yes 5 (7.14)
No 65 (92.86)
Years of experience in practice
Less than 2 years 18 (25.70)
2–5 years 28 (40.00)
More than 5 years 24 (34.30)
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from where the dental instruments first arrive for disin-
fection, sterilization, and waste management. Studies of
similar nature have demonstrated that immunization of
dental teams toward bacterial and viral infections by disease-
specific or nonspecific (e.g., gamma globulin) vaccines re-
mains important [27]. One research in Melbourne, Aus-
tralia, showed that just 5 out of 14 dental clinics processed
and disposed of their hazardous waste according to the
guidelines [28]. A research carried out in New Zealand
observed that 24.45% of sharps discarded from dental clinics
were discarded as household waste [29]. Waste contami-
nated with infectious materials should always be segregated
in yellow exposure proof bags. (e bags should be incin-
erated or go through the process of autoclave [30]. Only after

Table 2: Knowledge, attitudes, and perception of dental asepsis and
sterilization among dental assistants.

Select knowledge questions Count (%)
Correct techniques for use of alcohol-based hand rub
To great extent 41 (58.58%)
Somewhat 29 (41.42%)
Application of hand rub techniques at the correct times
Always 19 (27.14%)
Sometimes 51 (72.86%)
Do you ensure all critical items are packaged and labeled with batch
control identification information before sterilization?
Always 08 (11.42%)
Sometimes 59 (84.28%)
Rarely 03 (4.30%)
Do you ensure all instruments are cleaned and disinfected, as
defined within the practice standards?
Always 17 (24.28%)
Sometimes 53 (75.72%)
Do you maintain and refresh your knowledge on infection,
prevention, and control measures annually?
Yes 64 (91.42%)
No 06 (8.58%)
Ensure all contaminated reusable items properly cleaned and dried
Always 05 (7.14%)
Sometimes 65 (92.86%)
Trained in safe practices for the handling and disposal of sharp
objects
To great extent 23 (32.86%)
Somewhat 47 (67.14%)
Ensure appropriate storage and handling of critical items to
maintain their sterility until point of use
Always 05 (7.14%)
Sometimes 43 (61.42%)
Rarely 22 (31.44%)
Ensure equipment and materials, which have been in contact with
the patient’s mouth, are handled appropriately
Somewhat 62 (88.58%)
Very little 08 (11.42%)
Do you ensure validation and annual performance requalification
are properly performed for each sterilizer?
Yes 65 (92.86%)
No 05 (7.14%)
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Figure 1: Histogram of knowledge score showing normal
distribution.

Table 3: Analysis of variance for age, health system affiliation,
diploma, and years of experience according to mean knowledge
score.

Independent
variables Knowledge score (mean) p value (<0.05)

Age
19-20 75.23
21–29 74.10
30–39 74.33
40–49 75.50 0.237
Health system affiliation
Private practice 76.30
Hospital 74.25 0.005
Having diploma in dental assistant program
Yes 74.20
No 74.57 0.709
Years of experience in practice
Less than 2 years 75.61
2–5 years 73.96
More than 5 years 74.42 0.031
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Figure 2: Box plot of knowledge score by health system affiliation
and experience.
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carrying these procedures, infectious waste can be safely
dumped into landfills [31]. Similarly, sharps can be stored in
leak-proof bags and can either be incinerated or autoclaved
before being placed into landfills [30]. Pharmaceutical
wastage can be processed in brown plastic bags or bins and
eliminated by encapsulation [30].

4.1. Predisinfection. (e first step in the decontamination
phase is cleaning that includes elimination of particles, debris,
and microorganisms. Failure to extract noticeable debris or
organic matter can impede the process of sterilization and
disinfection [32]. Our research showed that that knowledge
and application on predisinfection among dental assistants
remained unsatisfactory and only 7.1% of the survey par-
ticipants responded that they always cleaned and dried
contaminated instruments before reuse. (e instrument
processing area should be divided into four distinct areas:
cleaning and decontamination, packaging, sterilization, and
storage [26]. In our study, only 11.4% participants admitted
that all critical items are labeled and packaged with batch
control identification before sterilization and only 5% of them
properly cleaned and dried the reusable items regularly.

4.2. Sterilization. (e primary purpose of sterilization is
complete annihilation of all active microorganisms in-
cluding bacterial spores. (e most widely used method of
sterilization is steam under pressure, which applies a high
temperature of 121°C for 15–30 minutes or another similar
but less commonly used method at 134°C for 3-4 minutes in
an autoclave for removal of all viable microorganisms [33].

(ere has been a lot of research regarding infection
control protocols recently, but evidence regarding the
implementation of sterilization protocols remains very
limited [34]. Our study indicates almost 90% of dental as-
sistants updated their infection control, prevention, and
sterilization knowledge every year.

4.3.WasteManagement. Safe handling of hazardous waste is
integral to adequate infection control [35]. Allied dental
workers should be sufficiently trained in handling, storage,
and disposal of hazardous waste. Waste laden with human
tissue, blood, or bodily fluids such as swabs or dressings or
other contaminated material must be clearly labeled as
“clinical waste” and segregated from nonclinical waste [35].
Only half of the dental assistants in this study indicated that
they fully ensure the safe handling of hazardous waste.
According to Occupational Safety and Health Administra-
tion (OSHA), all dental personnel, including dentists who
are at risk for occupational exposure, should receive initial
and annual refresher training [36].

Used sharps include disposable syringes, needles, and
anesthesia cartridges which are considered highly hazardous
dental waste and are known to be associated with needle-
stick injuries and disease transmission, particularly for
dental assistants, who are responsible for the collection and
disposal of such waste [36]. Such waste should be separated
at the point of origin and deposited in a rigid, leak-proof,

puncture resistant container labeled as “sharp’s box” [29]. In
the current study, only 32.9% respondents reported being
trained in the handling and disposal of sharp objects. Other
studies conducted in the Middle East region have found that
72% of primary health care government settings and 56% of
private clinics had sharp containers for disposal of needles or
other sharp instruments [37]. Findings from our study are
relatively very poor in this domain. A color-coded yellow bag
should ideally be used for collection of all infectious waste
and the appropriate sections must be completed by the waste
producer and the waste carrier [38]. Waste generated from
amalgam should be collected and sealed separately until sent
for recycling, as it contains mercury which could pose public
health and environmental safety concerns [39].

Compliance with infection control protocols through
validation, compatibility, and maintenance of dental in-
struments: a thorough analysis of the research on dental
workers conformity with the Infection Prevention Guide-
lines [34] found that the findings of most of the research
were focused on questionnaire data and the nature of the
analysis were not accurate enough to produce meaningful
results. In a certain limited number of direct observation
trials, data were collected utilizing data collection methods
that were not unique to dental practice [40, 41].

(is contained descriptions of the physical setting, fa-
cilities, administrative procedures, expertise, and preparations
undergone by the dental staff. One study indicated that data
collection may be accredited as a procedure appraisal method
(AD3) for use in general dental practice. But the usage of data
collection methods, accompanied by optical inspection, has
proven to be a significant barrier to the prompt and reliable
recording of data into an online archive. (e system was
unable to interpret the handwritten text quite well. It en-
hanced the time needed for input results, since the text always
had to be entered manually [40]. (is leaves much room for
improvement and more research needs to be carried out to
the device methodology which records infection control and
decontamination protocols. (e concept of instrument pro-
curement as an element of the decontamination and infection
control process must be stressed to dental staff. Some of the
devices are imported by phone from a dental retailer, with no
respect to the accuracy of the infection prevention and de-
contamination instructions as given by the vendor. (is
method could be significantly enhanced if dentists were
approved for particular products, which could then be seen as
a recommendation while ordering instruments. Landmark
British studies from Scotland showed that most dental devices
critical to the disinfection and infection prevention cycle, such
as ultrasonic baths and benchtop steam sterilizers, are not
contracted for deployment or checked at sufficient intervals,
as suggested in a variety of scientific publications [42]. (e
severe complexity of the sterilization procedure involves
frequent monitoring of the device, checked at periodic in-
tervals by adequate checking. (e study observed that several
practices which require subscription to third party testing and
maintenance had poor paperwork to support the efficacy of
these maintenance visits [42]. Relevant testing and mainte-
nance of dental instruments remain a little discussed topic in
the literature and there is a clear lack of guidance and
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awareness on this issue. Dental team needs to be given quality
guidelines on how to improve this aspect of their practice to
ensure good value for money and health protection.

5. Limitations

Our study had potential limitations, the generalizability of
this study is questionable because of the convenience sample
and the results cannot be generalized to all dental assistants
working in Pakistan. Another major limitation of the study
is the unequal sample sizes across various independent
groups, particularly those working in private clinics and
hospitals. Other limitations include control of confounders,
and there are many other factors that affect perception,
attitude, and knowledge of asepsis and sterilization, which
are educational content, standardization of dental facilities,
culture of an organization, stress, anxiety, and economic
status. None of these factors were accounted for in the
current research. (e survey measures self-reported
knowledge scores based on perceptions and attitudes of
dental assistants, which cannot predict actual behavior. (e
knowledge score reported is subjective rather than objective.

6. Conclusion

Our study identified important data regarding asepsis and
sterilization practices among dental assistants working in
different healthcare settings in Karachi, Pakistan. (is study
may be considered as the first step in the process of needs
assessment to highlight such a gap. Better compliance with
recommended infection control and waste management
practices is needed for all dental assistants. Continuing
education programs promoting infection control awareness
are vital to improve sterilization, cross-infection, and
management of hazardous waste practices among dental
assistants. Infection control and waste management training
will not only improve the safety of all allied dental personnel
but also help us maintain/restore a healthier environment.
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