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OBJECTIVE: The objectives are: (1) to assess and compare the knowledge, attitude and practices regarding infection control
protocols and (2) to identify the factor(s) that might influence the implementation of these protocols amongst dental professionals
in all three dental campuses of a public sector university, Karachi.

METHODOLOGY': A cross-sectional, observational study was conducted in the three dental campuses of a public sector
university, Karachi, for a period of three months from February to April 2019. The study participants consisted of dental and
paradental professionals treating patients. A self-administered, structured, validated questionnaire was distributed among 285
participants, out of which 268 participants correctly filled and submitted back the questionnaire. Frequency distribution and
Chi sguare test were performed.

RESULTS: CampusA, covering areas of Mehmoodabad town, Karachi comprising 63 participants, Campus B, covering areas
of Saddar town, Karachi comprising 68 participants; and Campus C, covering areas of Gulshan and Johar, Karachi comprising
129 participants, respectively. Statistically significant association was found between eyewear utilization among the designation
of the practitioner, dental departments and dental campuses. Correspondingly, significant association was observed between
awareness regarding needle stick injury protocol implementation with designation of the practitioner and dental campuses.
Likewise, a significant association was found between utilization of rubber dams for maintenance of isolation with the age and
designation of the practitioner, dental departments and dental campuses.

CONCLUSION: The study highlighted the shortcomings of infection control protocol implementation in three dental campuses
of a premier healthcare university of Pakistan. The results of this study may be utilized provincially and nationally for the
construction and effective implementation of infection control policies.
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INTRODUCTION result of cross infection, which can be defined as the
transmission of infectious agents between patients and staff
ental professionals are more prone to infectious  within a clinical environment®, during dental examination
diseases such as Covid 19, hepatitis B, C, AIDS,  or procedures.
tuberculosis, mumps, influenza and rubellal? as a These diseases can be transmitted directly through contact
with blood and aerosol or droplets (as seen in COVID-19)
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Dow University of Health Sciences. contact with unsterilized instruments.*° Therefore, dental
3. Associate Professor and Head of Department of Oral Pathology, Dow International prof onals should follow strict infection control protocols
Dental College, Dow University of Health Sciences. .. e . . .
4. Professor and Head of Department of Pharmacology, Dow International Dental College, not Only viainstruments sterilization but also disinfect the
Dow University of Health Sciences. surrounding objects to ensure safe working environment as
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University of Health Sciences these protocolsare.effe_:ctlve in preventing microbial pollution
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worldwide organizations such as the American Dental
Association (ADA), Canadian Dental Association (CDA),
the National Health Service (NHS), the Centre for Disease
and Control and Prevention (CDC) and many other health
agencies.367

However, infection control policies in developing
countries have not been widely documented 8. Infection
control programs implemented in most dental hospitals of
Pakistan are subpar and lack quality assurance measures due
to limited awareness of the extent of the problem and absence
of properly trained infection control officers.3® However,
amidst the pandemic (SARS CoV-2), hospitals in Pakistan
should improve their infection control programsto curb the
spread of COVID-19.

Worldwide studies have been conducted to evaluate
infection control protocols followed by dental practitioners
in private and public sectors by accessing their knowledge,
attitude and practices. Knowledge, attitude, and practice
(KAP) surveys are representative of a specific population
to collect information on what is known, believed and done
in relation to a particular topic and are the most frequently
used study tool in research regarding heal th seeking behavior.®

National survey conducted in Canadain 1999 reported
that 46.8% of respondents used extra infection control (1C)
measures for HIV patients and 50.1% for HBV patients 10.
However, only 6% of respondents reported excellent
compliance with recommended 1C procedures which includes
but is not limited to attending continuing education about
IC in the last two years, treating 20 to 29 patients per day
and practicing in a city with a population of > 500,000 10.
Till date no such national survey has been conducted in
Pakistan.

KAP study conducted in Turkey showed that 96% of
dentists preferred to use barrier techniques such as gloves,
masks and protective spectacles, 80% preferred to clean
headpieces by wiping them with disinfectants, but only
17.8% preferred sterilized headpieces.® In the same study,
37% participants practiced discarding sharp items utilizing
puncture-resistant containers.®

A local KAP study was conducted regarding infection
control protocolsin Dr. Ishrat-ul-Ebad Khan I nstitute of Oral
Health Sciences (DIKIOHS), Dow University of Health
Sciences (DUHS). According to this study, 98% dental
practitioners wore and changed gloves, 74% routinely wore
face masks and less than 50% wore protective eyewear
during dental procedures.® The study also reported that the
mean knowledge, attitude and practices regarding infection
control protocolswere poor among senior dental professionals
as compared to house officers and junior dental professionals.®
However, the study did not provide the complete
representation of dental professionalsin al three campuses
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of DUHS and therefore comparison of knowledge, attitude
and practices among the dental professionals working in
different campuses of DUHS was not deciphered.

METHODOLOGY

We conducted a cross sectional observational study.
Ethical approval was taken from the Institutional Review
Board (IRB-1218/DUHS/Approval/2019). The study was
conducted in all three dental colleges of DUHS which
comprise of: Campus A, covering areas of Mehmoodabad
town, Karachi; Campus B, covering areas of Saddar town,
Karachi and Campus C; covering areas of Gulshan and Johar,
Karachi, Pakistan. The study was conducted from February
to April 2019. The subjects of the study were dental
professionalsincluding dentists, dental hygienists and dental
assistants, treating patients at the above-mentioned colleges
of DUHS.

The sample size of the study was calculated using an
online sample size calculator Open Epi™t (proportion based),
keeping 99% confidence level and 5% confidence limit.
According to Pakistan Medical and Dental Council
(PM&DC), the total number of dental surgeons and dental
specialists registered in Sindh (Pakistan) till January 2018
were 25,299.%2 Based on this data, the population size was
kept as 25,299. The cal culated sample size of the study was
2441

The exclusion criteria consisted of: 1) Dental faculty
members (1st and 2nd year BDS) working in basic health
science departments of DUHS 2) Dental technicians who
arenot directly involved in treating patients and 3) Bachelor
of Dentistry students. (All four years).

A self-made and self-administered questionnaire
comprising thirty-one variables regarding infection control
protocols was constructed by the researchers. The
questionnaire was based on the criteriawhich were mentioned
in"Infection prevention checklist for dental settings’, instilled
by the Centers of Disease Control and Prevention (CDC)
13. The questionnaire was administered in both English and
Urdu languages, according to the preference of the study
participant. The questionnaire consisted of three sections
namely; "clinical experience", "personal practice", and
"departmental practice". The first seven questions were
related to socio-demographic details and clinical experience,
whereas the remaining questions were utilized to assess the
knowledge, attitude and practice of dental professionals
regarding infection control protocols, in individual capacity
and in their respective department.

Initially, apilot study was conducted of 10 participants
(these participants were excluded from the main study).
Cronbach's alpha internal reliability test was utilized to
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determine the internal reliability of the different sections of
the questionnaire. Results showed that by excluding the
guestion "Do you have needle stick injury protocol in your
department?* In section 111, the Cronbach's alpha test value
of this section improved to 0.782. Therefore, this question
was changed to "Do you follow needle stick injury protocol ?*
and was shifted from section 111 - Departmental practice to
section Il - Personal practice, thereby improving the test
value of section Il to 0.786.

Written consent was taken prior to handing over the
guestionnaire to the participants. Name and identity of the
participants were not asked to maintain confidentiality.
Questionnaires were distributed to n=285 participantsin the
three dental colleges of DUHS by the research team. The
research team made sure that the subjects were not repeated
by maintaining arecord of the participants.

For interpretation of the data collected, SPSS version
25 (Chicago, IL, USA) was used. For descriptive analysis,
frequency distribution was utilized. For quantitative data,
we utilized measures of central tendencies. For qualitative
data, we utilized frequency, percentage, cumulative frequency
and cumulative percentage. For inferential statistics we
utilized the Chi-square test of independence.

RESULTS

Two hundred and sixty-eight (n=268) participants
returned back thefilled questionnaires (response rate = 94%).
The mean age of the participants was 25 years (SD +/-4.00).
The gender distribution of participants consisted of 85(31.7%)
males and 180(67.2%) females. There were 63 (23.5%)
participants from Campus A; 68 (25.4%) participants from
Campus B and 129 (48.1%) participants from Campus C
that took part in our study. 23(8.6%) participants were from
Oral surgery, 47(17.5%) from Operative, 61(22.8%) from
Prosthodontics , 31(11.6%) from Orthodontics, 31(11.6%)
from Oral diagnosis and 19(7.1%) participants from
Periodontology took part in our study respectively. There
were 67(25%) paradental staff, 125(46.6%) dental interns,
31 (11.6%) postgraduate trainees and 39(14.6%) faculty
members who participated in our study.

Eyewear and Head cap Utilization:

Significant relationship was found between eyewear
utilization with designation of the participants (p=0.001), dental
departments (p=0.003), dental campuses (p=0.001) and years
of experience of our participants at DUHS (p=0.001).
Dental interns (n=22, 17.6%) and faculty members (n=7,
17.9%) were found to be most compliant with regard to
eyewear utilization whereas postgraduate trainees showed
least compliance. Participants of the prosthodontics

Table 1: Freguency distribution of professional
characteristics and departmental practice

QUESTION ALWAYS OFTEN SOME RARELY NEVER
TIMES

Do you wear gloves and masks? 251(93.7%) 8(3%) 6(2.2%) 0(0%) 1(0.4%)

Do you wear eye shield? 51(19%) | 47(17.5%) | 59(22%) | 52(19%) | 56(20.9%)

Do you wear head cap? 39(14.6%) 32(11.9%) 43(16%) 71(26.5%) | 80(2.9%)

Do you wash your hands after every 205(76.5%) | 30(11.2%) 22(8.2%) 5(1.9%) 3(1.1%)

patient?

Do you use antiseptic agents after every | 166(61.9%) | 41(153%) | 38(14.2%)| 12(4.5%) 8(3%)

patient?

QUESTION NOT YES NO
AWARE

Do you follow needle stick injury protocol? 63(23.5%) 145(54.1%) 60(22.4%)

Have you ever been hepatitis B vaccinated? 7(2.6%) 237(88.4%) 21(7.8%)

Did you have booster dose of hepatitis B? 21(7.8%) 145(54.1%) 95(35.4%)

Do you have sharps container in your department? 20(7.5%) 214(79.9%) 34(12.7%)

Do you use sterilized instruments in your department? 4(1.5%) 263(98.1%) 1(0.4%)

Do you utilize plastic wraps for isolation of dental surfaces in 11(4.1%) 181(67.5%) 76(28.4%)

your department?

Do you have separate hepatitis B/C units in your department? 5(1.9%) 228(85.1%) 35(13.1%)

Do you use rubber dam in your department? 4(1.5%) 128(47.8%) 135(50.4%)

Do you know if the drainage is being infected in your 123(45.9%) | 115(42.9%) 30(11.2%)

department?

Do you use surface disinfectants in your department? 14(5.2%) 224(83.6%) 29(10.8%)

Tablell: Statistically significant association of
personal characteristics with professional characteristics,
departmental practice and the campus.

Wearing | Wearing | Wearing [ Washing Using Needle Hep B Hep B
gloves | eyewear | head cap | hands after | antiseptic injury vaccinated | booster
and patient after protocol Dosage
mask patient
Age 230 615 746 998 784 026 695 836
Gender 595 237 .087 115 033 014 141 799
i i 225 .001 064 .006 033 .001 119 042
Department 761 003 023 280 344 050 572 137
Campus 702 001 .001 649 520 .001 050 047
Years at DUHS 001 004 .001 325 063 002 525 277
Private practice .001 .000 .001 523 005 .000 301 110
Usage of | Usageof | Usageof | Disi Usage of | Disi Disinfectant | Disinfect
rubber sharps plastic of the Hep B/IC used on used on ant used
dam | container | wraps | drainageof | units | dental chair | operator on
the units chair surface top
Age .001 .001 688 001 654 873 001 732
Gender .191 327 035 048 917 483 .608 817
Designation .001 .004 090 .001 .002 .003 .002 .001
Department .001 .128 .002 160 004 .002 299 016
Campus .001 .001 .001 .001 .632 .003 .001 .001
Years at DUHS .001 009 359 .001 705 025 .001 225
Private practice .001 .001 .001 001 454 249 249 004

** Numeric values are P-values

department (n=17, 27%) were most commonly utilizing
eyewear while participants of oral surgery (n=9, 39%) and
oral diagnosis (n=9, 29%) least commonly utilized eyewear
as personal protective equipment (PPE).

Results have shown that head cap usage was employed
most regularly by the participants of oral diagnosis (n=15,
48%) and operative (n=20, 42.5%) departments and |east
regularly by the participants of prosthodontics (n=11, 18%)
department.

Significant relationship was found between head cap
utilization with dental campuses (p=0.001).

Eyewear and head cap utilization was most commonly
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observed by the participants in campus C (n=34, 26.3%);
(n=30, 23.2%), respectively. In contrast, these practices were
least commonly observed by the participants in campus A
(n=28, 44.4%); (n=27, 42.8%), respectively, while treating
patients.

Awareness of Needle stick injury (NSI) protocol
implementation:

Significant relationship was found between awareness
of needle stick injury (NSI) protocol implementation and
designation of the practitioner (p=0.001), dental departments
(p=0.050) and dental campuses (p= 0.001).

Postgraduate trainees (n=20, 64.5%) were found to be
most aware regarding NSI protocol implementation whereas
faculty members (n=19, 25.6%) were least commonly aware.
In addition, 33.6% (n=42) dental interns reported that they
were not aware of this protocol.

Participantsin ora surgery (n=15, 65.2%) and operative
(n=27, 57.4%) departmentswere most aware of this protocol,
whereas participants in the oral diagnosis (n=11, 35.4%)
department were least aware. Campus A comprised 38
(60.4%) participants; campus B comprised 24 (35.2%)
participants; and campus C comprised 78 (60.4%) participants
who were aware of implementing needle stick injury protocol,
after an injury, respectively.

Utilization of sharps disposal container:

Significant relationship was found between utilization
of sharps disposal containers and age of the practitioner,
(p=0.001), designation of the practitioner(p=0.004) and denta
campuses (p=0.001).

Its utilization was most frequently observed by the
participants of campus B (n=66, 97%) and least frequently
observed by the participants of campusA (n=36, 57.1%) for
the disposal of sharp objects.

65.6% (n=44) of paradental staff, 93.5% (n=29) of
postgraduate trainees; 86.4% (n=108) of dental interns and
74.3% (n=29) of faculty members reported that they always
utilized sharps containers. On the contrary, 13.4% (n=9) of
the paradental staff reported that they were unaware, while
20.8% (n=14) never utilized sharps disposal containers.

Utilization of plastic wraps:

Significant relationship was found between usage of
plastic wraps on the surfaces that came in contact with
dentistg/patients with dental departments (p=0.002) and dental
campuses (p=0.001).

Participants of oral surgery (n=10, 62.5%) and operative
(n=11, 47.8%) departments most frequently changed plastic
wraps after every patient while participants of prosthodontics
(2.4%) department least frequently changed them.
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Utilization of the Rubber dam for isolation:

Significant relationship was found between rubber dam
usage and age of the practitioner (p=0.001), designation of
the practitioner (p=0.001), dental departments (p=0.001),
dental campuses (p=0.001) and years of experience at DUHS
(p=0.001).

Its utilization was most frequently observed by the
participants of campus C (n=91, 70.5%) and least frequently
by the participants of campus B (n=11, 16.1%) for
maintenance of isolation.

Dental interns (n=64, 50%) most frequently utilized
rubber dams whereas faculty members (n=5, 3.9%) |east
frequently utilized them.

Insignificant relationship was found between sterilization
of instruments with age, gender and designation of the
practitioner, dental departments and dental campuses.
Furthermore, an insignificant relationship was found between
washing of hands after every patient and age, gender and
designation of the practitioner, dental departments and
campuses. However, it was noticed that washing hands
regularly was most commonly practiced by the dental interns
(n=87, 69.6%) and least commonly practiced by the
postgraduate trainees (N=18, 58%).

Similarly, no significant relationship was found between
Hepatitis B vaccination and booster vaccination with age,
gender and designation of the practitioner, dental departments
and campuses. However, 22.5% (n=7) of postgraduate
trainees; 28.2% (n=11) of faculty members; 32.8% (n=41)
of dental internsand 50.7% (n=34) of paradenta staff reported
that they didn't have booster vaccination.

DISCUSSION

Awareness of infection control protocolsis of paramount
importance as it plays a pivotal role in the prevention of
spread of infectious and transmissible diseases. Dental
professionals including dental auxiliaries should therefore
be aware of these protocols. Dow University of Health
Sciences (DUHS) is now focusing on implementing the
infection control policy according to the national guideline
for infection prevention and control, ministry of health,
Pakistan.'* This study attempted to assess the knowledge,
attitude and practices of dental professionals regarding the
infection control in all the three campuses of DUHS.

Personal protective equipment (PPE), which includes
protective clothing, gloves, masks, eyewear and head covering
provides protection and control against infections.”*> Our
study reported highest compliance in wearing gloves and
masks (93.7%) and lowest compliance with wearing
protective eyewear (19%) and head cap (14.6%) and
in accordance with the study of Halboub et al*®> and
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Malhotra et al*® who also reported similar resultsin studies
conducted in Yemen and India respectively.

Dagher et al?° reported protective eyewear and head
coverings being least implemented protocol among dentists
in Lebanon. These unsatisfactory results indicate decreased
awareness regarding infection transmission via aerosols and
blood splashes among dental professionals.*®> The present
study observed dental interns to be most compliant, which
reflects that they were constantly encouraged to follow these
universal precautions during their internship training. The
department of Oral diagnosiswas shown to be least compliant,
which reflectstheir poor attitudein following these universal
precautions, despite being exposed to most patients.

Hand washing isthe single most effective barrier towards
infection control.2%2?2 Qur study reported substantial
conformity of hand washing among dental professionals
(76.5%) after every patient. Malhotra et al*® stated perfect
compliance (100%) among dental studentsin Patiaa, India.
Decreased compliance may result from the fact that dental
professionals consider wearing gloves as an effective measure
for infection control. However, gloves have micropores,
which are an important mode of transmission for infectious
agents.

Thefindings of the present study indicated most (88.4%)
of the dental practitionerswere Hepatitis B (HBV) vaccinated.
These results were significantly higher than reported by
Halboub et a*® in the Yemeni population (70.7%) but lower
than reported by Alharbi et al' in the Saudi population
(93.1%) and other studies conducted in Brazil (91%) and
Canada (100%).%> The current study also reveadled asignificant
decrease (54.1%) when recommended booster dose was
investigated, compared to Rahman et al (64.7%) in UAE
and De Souza et al (83.3%) in Brazil 152324 The present
authors observed that paradental staff had the lowest rate
(38.8%) of HBV vaccination, which is in agreement with
previous study conducted by Sohail et al*” among dental
auxiliaries in Islamabad (52%). These higher frequencies
indicate that countries such as Canada, Brazil and Saudi
Arabia have mandatory policies for Hepatitis B vaccination
prior to clinical practice for dental students, faculty members
and staff.'? Lack of infection control policies and awareness
regarding booster dose of Hepatitis B vaccine are important
factors which contribute towards the low rates of vaccination
in the present study.

Needle stick injury (NSI) is the most common route of
transmission for blood-borne diseases among denta hedlthcare
workers.?>26 Qur study reported only 54.1% of dental
practitioners being aware of having NSI protocol after an
injury. Similar results were reported by Malik et al which
reported that most of the dental practitioners (74%) were
aware of the universal NS| precautions, however, the overall

practice of infection control procedures was found to be
unsatisfactory.?” This reflects the lack of universally applied
NSI protocol provided by government-based health policy
organizations in Pakistan. In addition to that, most of the
institutes also do not follow any NSI protocol which is
alarming considering the fact that NSI are more prevalent
in the dental environment than any other health care
setting.'>2* The present authors observed post graduate
trainees were most aware of this protocol. This reflects that
the post graduate training in DUHS provides awareness
regarding the prevention and management of NSI.

Our study also compared the knowledge, attitude and
practices regarding infection control protocol of the three
dental campuses of DUHS. Our study revealed that campuses
B and C were found to be more compliant as compared to
campusA, which reflects stronger policiesregarding infection
control protocol implementation.

Limitation of the study isthat survey-based studies are
subject to bias, based on the fact that afilled questionnaire
can consist of either a pseudo positive or a pseudo negative
response. Therefore, the responses might not accurately
reflect the true knowledge, attitude and practices of the
subjects. In addition to that, a cross sectional study design
cannot measure the change, based on gradual increase in
awareness of the society.
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