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Abstract

Background: Awareness and proper practice of sterilization and disinfection protocols can

significantly reduce the risk of infection transmission associated with the use of invasive and
noninvasive medical and surgical devices. Lack of knowledge and failure to comply with scien-
tifically based guidelines has led to numerous outbreaks of lethal diseases like HIV, Hepatitis B
and C as well as transmission of various bacterial infections.

Material and Methods: A descriptive cross sectional study conducted among medical students
and healthcare workers using a self administered questioner which was designed to assess the
awareness of sterilization and disinfection among medical students, paramedical staff and doc-
tors in a public sector hospital in Karachi.

Results: The sample size and response rate were 356 and 100% respectively. The respondents
included 66 doctors, 122 paramedics and 168 medical students. About 58.3% medical stu-
dents and 62.1% doctors knew the difference between sterilization and disinfection but only

37.7% paramedics were aware of the difference. 79.8% medical students, 69.7% doctors and

60.7% paramedics had received the complete regimen of any vaccine. Overall, the awareness

proportion of paramedical staff was significantly lower than doctors and medical students.

Conclusion: Our results show that awareness of healthcare workers regarding sterilization

and disinfection is not up to the mark. Many of them have not received the complete regimen

of HBV vaccine. There is therefore substantial need for the education and training programs

to equip the healthcare workers with awareness and knowledge regarding sterilization and

disinfection protocols.

Keywords: Sterilization, disinfection, healthcare associated infections, HBV Vaccine, Hepati-
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Introduction:

Sterilization is a process by which complete
destruction or killing of all micro-organisms in-
cluding bacterial spores is achieved. Disinfection
is thermal or chemical destruction of pathogen-
ic and other types of micro-organisms. It is less
lethal than sterilization because it destroys most
recognized pathogenic micro-organisms but not
necessarily all microbial forms (e.g. bacterial
spores).! Prevention of infection and control is
an important part of safe patient care. Concerns
about the possible spread of blood born diseases
and the impact of emerging, highly contagious
respiratory and other illnesses requires practi-

tioners to establish, evaluate, continually update
and monitor their infection prevention, control
strategies and protocols.”® Health care profes-
sionals are at an increased risk of cross infection
and its transmission while treating the patients.
They have to work in an environment which is
often contaminated because of exposure to in-
fected blood, saliva and aerosols. Various blood
borne diseases like Hepatitis B, AIDS can spread
through the use of un sterilized instruments.>”
Medical students during their budding stages
are very enthusiastic and careless and therefore
are at increased risk of cross infection. They
must imbibe complete clinical knowledge re-
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Figure 2: Distribution of profession in study

garding infection control before entering the
clinical environment.®

Healthcare associated infections (HAIs) are a
serious problem in healthcare services as they
are a common cause of morbidity and mortality
among hospitalized patients. In the developed
world HATs occur in 5-10% patients admitted to
hospitals, while in developing countries this rate
can be 25% or more. In the developed world it
is likely that at least 20% of all HAIs can be pre-
vented by effective infection control practices. It
is portable that even greater percentage of HAIs

could be prevented in the developing world.®

Several studies had evaluated awareness, knowl-
edge, attitude and practice of sterilization and
infection control among different health care
workers.>'*!S These studies indicate that there
are gaps in the knowledge of some healthcare
workers regarding modes of transmission of in-
fectious diseases, however similar data available
in Pakistan is not adequate to assess whether
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medical professionals are prepared to assume
their responsibilities in decreasing the incidence
of communicable diseases. Consequently, the
purpose of this study was to evaluate the level
of awareness of sterilization and disinfection
among medical students and healthcare workers
in a public sector hospital in Karachi.

Material and Methods:

A descriptive cross sectional study was conduct-
ed from 1-03-2016 to 1-09-2018, at a Public sec-
tor hospital in Karachi, using a self administered
questionnaire. Healthcare professionals with di-
rect contact with hospitalized patients were re-
cruited to participate in the study. This included
resident physicians, house officers, paramedi-
cal staff and medical students in the third year,
fourth year and final year. Participants were se-
lected via convenient sampling and an informed
consent to participate in the study was obtained
from all participants. Their confidentiality and
anonymity was ensured. The participants were
approached during regular work days at the
hospital. The study sample consisted of 356
subjects. The sample size was calculated using
open Epi software version 3.01 (using reference
article 10) with 63.4 anticipated frequency at
confirmed level of 95% and 5% confidence limit.

The questioner consisted of 20 questions, de-
signed based on the study objectives taking help
from previous literature and studies available on
the topic. It had closed ended questions in rela-
tion to sterilization and dis-infection protocols
and the awareness of the same among the medi-
cal students and healthcare workers. The demo-
graphic details of the participants including gen-
der and area of profession were also included.

Data analysis was done by using SPSS version
16.0

Results:

In our study, 356 participants took part, among
them 83.1% were females while rest were males
as shown in figure 1.

The participants included 66 doctors (18.5%),
122 paramedics (34.3%) and 168 medical stu-
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Table 1: Association of awareness of sterilization and disinfection between professional medical

students and healthcare workers

Professional Doctor Paramedic Student P-value
n % n % n %

Have you ever received a training regarding sterilization and disinfection? ~ 0.538

Yes 11 16.7% 12 9.8% 24 14.3%

No SS 83.3% 109  89.3% 142 84.5%

Don't know 0 .0% 1 .8% 2 1.2%

Does disinfection kill germs as well as spores? 0.003

Yes 17 25.8% S2 42.6% 44 26.2%

No 41 62.1% 46 37.7% 98 58.3%

Don’t know 8 12.1% 24 19.7% 26 15.5%

Are there any means of sterilization of instruments other than autoclaving? ~ 0.002

Yes 48 72.7% 62 50.8% 116 69.0%

No 8 12.1% 21 17.2% 11 6.5%

Don’t know 10 15.2% 39 32.0% 41 24.4%

Is there proper availability of sterilization equipment in the wards? <0.001

Yes 18 273% 43 352% 38 22.6%

No 44 66.7% 76 62.3% 100 59.5%

Don’t know 4 6.1% 3 2.5% 30 17.9%

Are healthcare workers, in your opinion, concerned about proper steriliza-  0.004

tion?

Yes 28 42.4% 59 48.4% 63 37.5%

No 36 54.5% 63 51.6% 89 53.0%

Don’t know 2 3.0% 0 .0% 16 9.5%

Should measures be taken regarding sterilization of non-critical items? (E.g.  0.001

stethoscope, patient furniture etc.)

Yes 42 63.6% 100 82.0% 110 65.5%

No 22 33.3% 17 13.9% 38 22.6%

Don’t know 2 3.0% S 4.1% 20 11.9%

Does swabbing the skin prior to invasive procedures reduce the risk of 0.196

infection transmission?

Yes 64 97.0% 114 93.4% 160 95.2%

No 1 1.5% 7 S5.7% 3 1.8%

Don’t know 1 1.5% 1 .8% N 3.0%

In your opinion, can syringes be reutilized after changing the needles? 0.013

Yes 4 6.1% 15 12.3% 6 3.6%

No 62 93.9% 107  87.7% 158 94.0%

Don’t know 0 .0% 0 .0% 4 2.4%

Are the trash bins being used properly? <0.001

Yes 19 28.8% 60 49.2% 32 19.0%

No 43 65.2% S8 47.5% 122 72.6%

Don't know 4 61% 4 3.3% 14 8.3%

Are you aware of the proper hand washing technique? 0.186

Yes 60 90.9% 107 87.7% 160 95.2%

No 6 9.1% 14 11.5% 7 4.2%

Don't know 0 .0% 1 .8% 1 .6%
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dents (47.2%) as shown in figure 2.

A comparison among male and female respon-
dents regarding the awareness of sterilization
and disinfection showed no significant differ-
ence except that 95% (57) of the male workers
believed in the fact that 4 out of 5 germs that
cause illness are spread by hands whereas only
76% (225) of the female participants believed
so (p=0.004) and 97.3% (288) female respond-
ers knew that it was important for the healthcare
professionals to get themselves immunized but
only 91.7% (55) male responders were aware
of the fact (p=0.034). There was also significant
difference in the proportion of male and female
workers who had received the complete regi-
men of any vaccine, the percentage being higher
in female responders, 74% (219), (p=0.032).

We also compared the level of awareness be-
tween the doctors, paramedics and medical stu-
dents and a significant difference was found in
many areas. Only 37.7% (47) paramedics were
aware of the difference between sterilization and
disinfection and knew that disinfection do not
kill spores. The proportion was cohmparatively
better among medical students 58.3% (98), be-
ing highest for doctors 62.1% (41) (p=0.003).
Also 72.7% (48) of the doctor participants knew
of some other means of sterilization than auto-
claving. 69% (116) medical students were aware
of such methods but only 50.8% (62) paramed-
ics knew that (p=0.002).

66.7% (44) doctors, 62.37% (76) paramedics
and 59.5% (100) medical students were of the
view that the availability of sterilization equip-
ment was not proper in the wards and only
42.4% (28) doctors, 48.4% (59) paramedics
and 37.5% (63) medical students thought that
healthcare workers were actually concerned
about sterilization, majority of the respondents
opined that healthcare workers were not con-

cerned.

82% (100) paramedics thought that measures
should be taken regarding sterilization of non
critical items, the proportion of doctors and
medical students who thought so was 63.6%
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Professional Doctor Paramedic Student P-value
n % n % n %

Do you believe in the fact four out of five germs that cause illness are spread ~ 0.005

by hands?

Yes 58 87.9% 10§ 86.1% 119 70.8%

No S 7.6% 6 4.9% 18 10.7%

Don't know 3 45% 11 9.0% 31 18.5%

Is it appropriate to wear the scrubs (OT dresses) outside the OT? 0.158

Yes 4 6.1% 16 13.1% 14 8.3%

No 61 92.4% 106 86.9% 149 88.7%

Don’t know 1 1.5% 0 .0% S 3.0%

Does changing gloves between the patients decrease the chances of infection  0.549

transmission?

Yes 59 89.4% 107 87.7% 151 89.9%

No 7 10.6% 15 12.3% 15 8.9%

Don’t know 0 .0% 0 .0% 2 1.2%

Is disinfection of floors and walls in the hospital necessary? 0.027

Yes 63 95.5% 111 91.0% 158 94.0%

No 1 1.5% 11 9.0% S 3.0%

Don’t know 2 3.0% 0 0% S 3.0%

Is it appropriate to use the same oxygen mask between the patients without 0.058

disinfection?

Yes 6 9.1% 23 18.9% 20 11.9%

No 60 90.9% 9§ 77.9% 138 82.1%

Don’t know 0 .0% 4 3.3% 10 6.0%

Is it important for the healthcare professionals to get themselves immunized?  0.478

Yes 63 95.5% 116 95.1% 164 97.6%

No 3 45% 6 4.9% 4 2.4%

Don’t know

Have you received the complete regimen of any vaccine? <0.001

Yes 46 69.7% 74 60.7% 134 79.8%

No 17 25.8% 48 39.3% 24 14.3%

Don’t know 3 45% 0 0% 10 6.0%

Should HBV vaccination be made mandatory for all healthcare professionals?  0.499

Yes 63 95.5% 109 89.3% 157 93.5%

No 2 3.0% 10 8.2% 7 4.2%

Don’t know 1 1.5% 3 2.5% 4 2.4%

Do you know about any organization that provides adequate information 0.347

regarding sterilization?

Yes 3 4.5% 12 9.8% 14 8.3%
No 52 78.8% 80 65.6% 123 73.2%
Don’t know 11 16.7% 30 24.6% 31 18.5%

Awareness and training programs are required to be started to improve the
quality of practice of sterilization protocols?

Yes 66 100 122 100 168 100
No
Don’t know
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(42) and 65.5% (110) respectively.

Only 87.7% (107) paramedics were aware of the
fact that syringes should not be reutilized even
after changing the needles, whereas the scores
were higher for doctors and medical students
being 93.9% (62), and 94% (158) respectively.

There was a discrepancy in the opinions of doc-
tors, paramedics and medical students regard-
ing the usage of trash bins in the hospital set-
ting. 49.2% (32) paramedics thought that trash
bins were being used properly in the hospital
whereas only 28.8% (19) doctors and 19% (32)
medical students agreed to the statement. 94%
(158) medical students and 95.5% (63) doctors
believed that disinfection of floors and walls in
hospitals was necessary, the proportion of para-
medics who believed so was 91% (111).

Only 60.7% (74) paramedics and 69.7% para-
medics had received the complete regime of
any vaccine, the proportion was comparatively
higher among the medical students and doctors,
78.8% (134) and 69.7% (46) respectively.

Opverall the awareness proportion regarding ster-
ilization and disinfection was significantly lower
for paramedics which can be attributed to lack of
proper training and awareness programs. Aware-
ness level was comparatively better for doctors
and medical students. Detailed information on
awareness of medical students and healthcare
workers about sterilization and disinfection is

presented in table 1.

Discussion:

The need for awareness and proper practice of
sterilization and disinfection protocol is well
documented in literature, since failure to em-
ploy correct practices has been responsible for
nosocomial infections occupational risks among
healthcare professionals.'>**

This study was designed to assess the awareness
and knowledge of healthcare professionals and
medical students regarding sterilization and
disinfection protocols, however it was observed
that the awareness and knowledge was not up
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to the mark. Only 185 (27.7%) respondents,
62.1% doctors, 58.3% medical students, 37.7%
paramedics, knew the difference between ster-
ilization and disinfection, which is much lower
than in previous studies which showed that
more than 50% of the participants were aware of

sterilization, disinfection and asepsis. 89.2%(5),
67.3% (15), 65% (10), 82.3% (2), 95% (12).

In this study only13.2% (47) respondents had
received any training regarding sterilization and
disinfection compared to 67%'° and 40.6%”. Ac-
cording to studies 72.4%° and 68.5%” partici-
pants respectively were aware of different ster-
ilization methods where as in this study 63.4%
participants were aware of other methods of
sterilization than autoclaving. Non critical items
such as stethoscope, patient furniture etc are the
objects that can become colonized by pathogen-
ic organisms and serve as vectors in their trans-
mission.'*" 70.8% (252) participants 63.6%
doctors, 65.5% medical students and 82% para-
medics were of the view that measures should
be taken to sterilize such items, a similar study"?
showed that 72.8% of the participants identified
stethoscopes as capable of serving as a vector in
transmission of pathogens and 60.6% of them

took measures to sanitize them.

In our study the awareness proportion of health-
care professionals regarding risk of infection
transmission by reuse of syringes (95%) was
higher than reported as 87.5%° and 67%" in the
studies.

Occupational exposure to blood or other body
fluids in healthcare settings constitutes a small
but significant risk of transmission of blood
borne viruses.'****" Although 96.3% partici-
pants knew that it was important for the health-
care workers to get themselves immunized,
only 71.3% participants, 69.7% doctors, 79.8%
medical students, 60.7% paramedics, had re-
ceived complete regime of any vaccine, which is
however higher than the proportion reported in
most of the previous studies in Pakistan 56.2%,
37.2% (4, 25), India 67.7%,> 68.5%,° 68.9%*
KSA 65%," Libya 78.1%.%
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All of the participants agreed that awareness and
training programs need to be started to improve
the quality of practice of sterilization and dis-
infection protocols. Considering the extreme
importance of sterilization and disinfection
protocols in preventing the spread of infections
in hospital settings, we strongly urge that every
institute must ensure the strict implementation
of these protocols and it should be made man-
datory for healthcare professionals to get them-
selves trained from accredited training centers.
We also recommend that immunization against
Hepatitis B should be made compulsory for all
the healthcare professionals including the medi-
cal students.

Conclusion:

The study reveals the substantial need for aware-
ness and training programs to fill the gaps in
knowledge of healthcare professionals regarding
sterilization and disinfection protocols which is
crucial for proper application of infection con-
trol practices by all tiers of healthcare system

and medical professionals.
Conflict of interest: None

Funding source: None

Role and contribution of authors:
Javaria Muneer, did data collection and initial
draft writing.

Maria Azhar, did data collection and initial draft

writing.

Dr Lubna Alj, did data collection and question-
naire development and validation.

Dr Fauzia Imtiaz, did data analyzed and finalized
the manuscript.

Dr Mukkarum Ali, supervised this research, saw
the menuscript and made final changes.

References:

1. NN. Dion and sterilizations. In: Manual of Infection Control
Procedure, 2nd edn. London: Cambrid Damaniisinfectge
University Press, 2003

2. Sukhlecha AG, Vaya S, Parmar GG, Chavda K. Knowledge, at-
titude, and practice regarding sterilization among health-care
staff in a tertiary hospital of western India. Int ] Med Sci Pub-



241

lic Health. 2015; 4(10): 1377-1382.

3. Sumita R. Bandar, Rajesh Bande: Knowledge, attitude and
practice of nursing staff and other paramedical staff regarding
sterilization of instruments. ] Cont Med A Dent 2016

4. Siddiqui HK, Ikram K, Aftab NH, Uzair F. Knowledge and
practice of sterilization among different health care workers.
Pak Oral Dental ] 2014;34(3):507-9.

S. RashmiChandragoudaMeti, AnandNagslikar. Assessment of
knowledge and attitude of medical students on various ster-
ilization techniques. Int ] Med Res Prof. 2016; 2(6): 277-80.

6. Morris E, Hassan FS, Al Nafisi A, Sugathan TN. Infection
control knowledge and practices in Kuwait: a survey on oral
health care workers. Saudi Dent ] 1996;8:19-26

7. Pornasorallah A, Neghahradi R, ZabibiZ,Zarandi A, Evalu-
ation of knowledge, Attitude and Practice of Tabriz dental
general Practitioners about infection control of taken impres-
sions.

8. Hassan, A. N, Hassan, M. A., Abdrahman, A. A., Elshallaly, G.
H., & Saleh, M. A. (2011). Assessment of existing practices in
the operating theatre in the Khartoum North Teaching Hos-
pital, Sudan, South Africa. Journal of Epidemiological Infec-
tion . 26(2), 79-82.

9. BhatiaYashpreet Singh A. Knowledge of sterilization and infec-
tion control amongst the staff nurses of K.M.Shah Dental col-
lege and hospital, Piparia, Vadodara.

10.Al-Zahrani SS, Al-Amry F, Ghonaim MM, Abo-Salem OM.
Awareness & knowledge of medical students & interns about
infection control measures. Int ] Med Sci Public Health 2013;
2:317-323.

11.0li, Angus &Nweke, JN &Ugwu, Malachy&Onaku,
Onyeka&Oli, Adaobi&Esimone, C.O.. (2013). Knowlegde
and Use of Disinfection Policy in Some Government Hospi-
tals in South-East Nigeria. Br ] M & M Res. 3. 1097-1108..

12.Prasad K, Hedge C, Bush M. Awareness of sterilization and dis-
infection among the postgraduate students of various health
science colleges in south Karnataka-an epidemiological sur-
vey

13.Bin Aftab H, Zia B, Faizan Zahid M, Raheem A, Beg MA, edi-
tors. Knowledge, Attitude, and Practices of Healthcare Per-
sonnel Regarding the Transmission of Pathogens via Fomites
at a Tertiary Care Hospital in Karachi, Pakistan. Open forum
infectious diseases; 2016: Oxford University Press.

14. Tirounilacandin P, Krishnaraj S, Chakravarthy K. Hepatitis B
infection: Awareness among medical, dental interns in India.

J Muneer, M Azhar, L Ali, F Imtiaz, M Ali

Ann Trop Med Public Health 2009;2:33-6.

15. Angelillo IF, Mazziotta A, Nicotera G. Nurses and hospital in-
fection control: knowledge, attitudes and behaviour of Ttalian
operating theatre staff. ] Hosp Infect 1999;42:105-112. [Er-
rata 1999;42:257

16.Boone SA, Gerba CP. Significance of fomites in the spread of
respiratory and enteric viral disease. Appl Environ Microbiol
2007; 73:1687-96

17.Sattar, S. A. 2001. Survival of microorganisms on animate and
inanimate surfaces and their disinfection, p. 195-205. In W.
A. Rutala (ed.), Disinfection, sterilization and antisepsis:
principles and practices in healthcare facilities. Association
for Professionals in Infection Control and Epidemiology, Inc.,
Washington, D.C.

18.Nwankiti O.0, Ndako J.A, Nwankiti A.J, Okeke O.I, Uzoechina
AR, Agada, G.O. Computer Keyboard and Mouse: Etiologic
Agents for Microbial Infections. Nat Sci 2012;10(10):162-
166. (ISSN: 1545-0740).

19.Reynolds, K. A., P. Watts, S. A. Boone, and C. P. Gerba. 200S.
Occurrence of bacteria and biochemical biomarkers on pub-
lic surfaces. Int. J. Environ. Health Res. 15:225-234

20.CDC. Guidelines for prevention of transmission of human im-
munodeficiency virus and hepatitis B virus to health care and
public-safety workers. MMWR 1989;38(S-6):1-36.

21.US Department of Labor, Occupational Safety and Health Ad-
ministration. 29 CFR Part 1910.1030. Occupational Expo-
sure to Bloodborne Pathogens; Needlestick and Other Sharps
Injuries; Final Rule.

22.Leaper DJ. Risk factors for surgical infectionJHosp Infect
1995; 30:127-139

23.H. Ziglam, M. El-Hattab, N. Shingheera, A. Zorgani, O. Elah-
mer: Hepatitis B vaccination status among healthcare work-
ers in a tertiary care hospital in Tripoli, Libya, ] Infect Public
Health, 6 (2013), pp. 246-251

24.Makade KG, BhawnaniD,Verma N, Alam MN, Umate LV.
Knowledge andpractices of health care workers regarding nee-
dle-stickinjuryinatribal setting of Rajnandgaon,Chhattisgarh,
India. Int ] Community Med Public Health 2016;3:3003-7.

25.Mengal, H., Howteerakul, N., Suwannapong, N., &Rajatanun,
T. (2008). Factors Relating to Acceptance of Hepatitis B Vi-
rus Vaccination by Nursing Students in a Tertiary Hospital,
Pakistan. Journal of health, population, and nutrition.

Pak ] Surg 2020; 36(3):236-241



