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Abstract: The use of many chemicals with toxic characteristics in health care environments necessitates
additional protection for health care workers. In addition to worker safety, patient safety needs to be considered
when selecting possibly hazardous chemicals to be used in the health care setting. The aim of the present study
was to assess disinfectants use awareness and knowledge among qualified nurses and undergraduate nurses.
An untitled questionnaire was completed by 507 nursing students and qualified nurses. The questionnaire was
divided into four sections. knowledge of disinfectants, types of disinfectants, symptoms related to the use of
disinfectants and the precautions necessary when using disinfectants. Answers were given using a three-point
Likert-type scale. The differences between two population proportions and t-test were used. Qualified nurse
respondents (n=241; 47.5%) included one hundred and eighty seven females (77.5%) and 54 males (22.5%).
Student nurse respondents (N=266; 52.5%) included 210 females (78.9%) and 56 (21.1%) males. Regarding the
correct answers, the results showed that qualified nurses had significantly higher mean scores than
undergraduate nurses. Mae nurse respondents showed the highest mean scoresin Sections |, Il and 11l
(P < 0.005). This study has revealed a gap between knowledge and practices, which, if addressed, that would
protect nurses against the misuse of disinfectants. In conclusion, undergraduate students are needed to
improve knowledge and awareness in the four sections prior to graduation.
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INTRODUCTION Conventional  cleaning products are  complex
combinations of chemical ingredients. Although many
ingredients have not been tested and their effects are still

unknown, many of these ingredients are known or

Disinfection is an important strategy in prevention
and control of cross contamination between surfaces and

patients by direct or indirect contact. Healthcare settings
are stages for a fight against healthcare-associated
infections (HAIs) [1]. The increasing importance of
infection prevention and control is due to the increasing
strains of multi-drug resistant organisms (MDROs) that
can result in serious illness and even death in workers and
patients[2].

In order to address HAIs as well as other infection
prevention and control concerns, many hospitals have
expanded the use of cleaning and disinfecting products.

believed to be correlated with asthma and other
respiratory disorders. Some others are associated with
dermatitis, endocrine and neurologic effects and cancer.
Possibly, harmful exposures from cleaning are a function
of multiple factors, including: (i) the chemical
characteristics of the cleaning product, (ii) the physical
characteristics (aerosols vs. liquids for example), (iii) the
characteristics of cleaning tasks (spraying vs. mopping)
and (iv) the characteristics of the built environment
(ventilation, room size) [3]. Thereisevidence that some
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cleaning product ingredients harm the environment by
bioaccumulation in plants and animals, damaging aquatic
ecosystems and polluting indoor air, outdoor air and
drinking water supplies[4].

A wide diversity of chemical agents (biocides) is
found in cleaning products and has been utilized for
hundreds of years. Although, little is known about the
mode of action of the active broad-spectrum antimicrobial
agents in comparison to antibiotics, most of these agents
reveal broad-spectrum antimicrobial activity. Disinfection
is one of the essential strategies to prevent diseases.
It can e€liminate the mgority of pathogenic
microorganisms, except bacterial and fungal spores[5-7].
Disinfectant activity can be influenced by many factors,
such as formulation effects, presence of an organic load,
synergy, temperature, dilution and test method [8-10].
The objective of the present study was to assess and
compare knowledge and awareness of disinfection and
sterilization among qualified nurses and undergraduate
nursing students.

MATERIALSAND METHODS

The tool used in the present study was an untitled
questionnaire. In fal 2011, the questionnaire was
distributed to students enrolled in the College of Nursing
ADN (Associate Degree in Nursing), BSN (Bachelor
Degree in Nursing), or Post-Basic programs. The
questionnaire was aso distributed to a group of nurses
that are working in some hospitals, medical centers, or
poly-clinics.

Questionnaire: The first part of the questionnaire
gathered demographic data, such as nationality, gender,
etc. The second part was split into four sections; each
section was comprised of a group of questions to cover
four different areas. Section | dealt with knowledge of
disinfectants, Section [l deadt with the types of
disinfectants, Section |11 dealt with the symptoms related
to the use of disinfectants and Section 1V dealt with the
precautions when using disinfectants. Answers were on
athree-point Likert scale of: | agree, | do not know and |
disagree. The questionnaire was available to respondents
in English and Arabic versions for preferences of
answers.

The sample included individuals from different ages
and nationalities. This segment of society represents one
of the important groups in the healthcare settings,
whether present nurses or future nurses. The role of this
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segment has been crucia in controlling, reducing and
preventing the  transmission  of pathogenic
microorganisms.

Pilot Study: To test the suitability and feasibility of the
research method, the questionnaire was distributed to
twenty consenting participants before starting the
distribution of the final questionnaire.

Statistical Analysis. Anayses of data were carried out
using SPSS for Windows (Version 14) and Microsoft
Office Excel 2007. The difference between the two
population proportions and t-test were used to determine
the significant difference between mean scores of the
different groups, practicing nurses (male and female) and
student nurses (male and female). Awareness was
assessed according to the correct answers to the
questions with p<0.05 and was considered statistically
significant.

RESULTS

Five hundred and seven individual s responded to the
questionnaire. Qualified nurse respondents (n=241;
47.5%) included one hundred and eighty seven females
(77.5%) and 54 males (22.5%). Student nurse respondents
(n=266; 52.5%) included 210 females (78.9%) and 56
(21.1%) males (Fig. 1). Regarding the qualification of the
nurse respondents, 77 femae nurses (41.1%) had
graduated from the ADN program, 84 (44.9%) from the
BSN program and 26 (13.9%) Post-Basic program.
While for male nurses, 41(75.9%), 11 (20.3%) and two
(3.7%) had graduated from ADN, BSN and Post-Basic,
respectively. Among female students studying at the
College of Nursing, 156 (74.2%) were enrolled in the ADN
program, 34 (16.1%) enrolled in the BSN program and two
(0.95%) in the Post-Basic program. For male students,
56 (100%) were enrolled only inthe ADN program and no
BSN or Post-Basic program is allowed for the male
students in the College of Nursing in Kuwait, as
demonstrated in (Fig. 2).

According to the results, respondents’ abilities to
correctly answer the questionnaire varied. In Section |
(about knowledge of disinfectants), the results revealed
that male nurses gave the highest percentage of the
correct answers 65.9% (20.6% of male nurses gave wrong
answers); then 62.1% of the female students gave the
correct answers (17.1% gave wrong answers); 60.7% of
female nurse respondents gave correct answers (42.2% of
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the respondents gave wrong answers) and male students
had lowest percentage of the correct answers 54.9%,
though only 16.2% of them gave the wrong answers

(Fig. 3).
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A statistically highly significant difference (P<0.005)
occurred between the nurses and student respondents; in
addition, male nurses and female students showed
significant differences in their mean scores as compared
to female nurses and male students, respectively.

On the other hand, Section Il, which dealt with the
types of disinfectants, showed that female nurses gave
the highest percentage of the correct answers, followed
by male nurses, female students and then male students
(with results of 59.3, 55.2, 51.1 and 44.4%, respectively)
(Fig. 3). In the same section, female nurses gave the
highest percentage of mean scores, followed by male
nurses, female students and then male students (with the
values of 22.3, 21.8, 17.8 and 16.6%, respectively).
According to the statistical analysis, awarenessin Section
Il revedled a significant difference between nurses and
students, with nurses giving highest average of the
correct answers (P < 0.05). On the other hand, female
nurses showed significant difference when compared with
male nurses. The same significant difference occurred
between female and male students (P < 0.05).

For the third sections that dealt with the symptoms
related to the use of disinfectants, the results showed that
male nurses (57.1%) and female nurses (56.4%) had the
highest percentages of the correct answers, followed
by female students (53.3%) and male students (43.7%).
For the wrong answers, male students had the highest
percentage (22.4%), followed by male nurses (22.1%),
female nurses (20.3%) and female students (18.7%).
Nurses showed statistically significant difference
compared to students respondents (P < 0.05), male nurses
and female nurses gave significant difference as compared
to female and mal e students respectively.

The fourth section, which was about precautions
when using disinfectants, the highest awareness was
leaded by male nurses followed by female nurses, female
students and mal e students with percentages of 57.9, 54.1,
49.6 and 45.6%, respectively. However, 23.7, 26.4, 28.9 and
29.3% of female nurses, male nurses, female students and
male students, respectively gave wrong answers. In the
fourth section, there was a clear statistically significant
difference (P < 0.05) between the nurse respondents and
student respondents; aso in addition, male nurses and
female nurses showed significant difference by giving
more correct answers compared with either female or male
students. Table (1) represents the mean scores and SD for
qualified nurse (male and female) and nursing student
(male and female) respondents who gave significantly
correct answersin the four sections.



Middle-East J. &ci. Res., 12 (7): 964-969, 2012

Table 1: Mean scores and SD for qualified nurses (male and female) and nursing students (male and female) in the four sections

Nurses Students
Section Mae Female SD p-value Mae Female SD p- value
1 65.95 60.71 3.70524 0.026 54.9 62.1 5.00117 0.039
2
55.29 59.30 2.83550 0.022 44.47 51.15 4.72347 0.044
3
57.06 56.48 0.41012 0.003 43.75 53.33 6.77408 0.063
4
57.97 54.13 2.71529 0.022 45.60 49.67 2.17082 0.020
DISCUSSION a significant difference in the pre-education and the

There are far more female than male respondents,
whether qualified males nurses or undergraduates; this
might be due to the fact that nursing as a profession is
not preferred among males [11]. Qualified nurses had
higher percentages than the undergraduate students; this
could be explained by the fact that the qualified nurses
realize and practice theimportance of disinfectionsin their
profession, while undergraduate students still lack the
understanding and awareness of the importance,
advantages and disadvantages of using disinfectants.
This is in accordance with a previous study that stated
that students perform better in biosciences when they
realize the significance of this awareness in their clinical
practice [12]. The lower awareness percentage among
undergraduate male nurses was clear in this study as
compared to the qualified female and male nurses and/or
undergraduate female nurses. This is supported by
previous studies, which have stated that male nurses,
especialy the undergraduates, underwent serious
psychological stress and showed low individuality to
the nursing [13, 14].

The data from this study indicated that experience
in the hospital is significantly correlated to increased
knowledge and awareness among the nurses
respondents; this is in accordance with the findings of a
recent study by Sessa and colleagues [15]. They stated
that the average knowledge level of guidelines for the
prevention of HAIswas higher in those more experienced.
Educational programs such as seminars and workshops
for infection prevention awareness are not only needed
but also welcomed. A high percentage of nurses
categorized these programs and professional guidelines
or standards of practice as desirable sources of
information that they lacked in the undergraduate levels.
Also in the present study, results revealed that
undergraduate nurses have poorer knowledge and
awareness than the qualified nurses. A similar result has
been observed by Suchitra and Lakshmi [16] that thereis
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post-education responses between health care workers.

Therefore, nursing colleges should provide support
and resources in the form of intensive education and
training opportunities designed to increase in the
undergraduate nursing students ‘awareness of the
disinfection procedures, types of disinfections, adverse
effects of disinfectants and the precautions to be taken
into consideration when use disinfection. This would
enhance appropriate behaviors, both decreasing
incidences of infections and protecting themselves and
patients from the side effect of disinfectants. Thisis aso
supported by the fact that the respondents in the present
study, especially the undergraduate nurses, need
supplementary  information regarding disinfection
procedures and disinfectants in order to improve their
knowledge. Kogevinas and colleagues [17] stated that
nurses have the highest risk for work-related asthma, with
a rate of above 50% among nurses who have high
exposure to disinfectants and cleansers. Despite not
every sickness having an environmental etiology, all
practitioners can have health problems related to an
environmental hazard for which evaluation or advice is
appropriate in terms of good nursing practice. Such
nursing practice is important to identify not only the
hazards that contribute to a current diagnosis but aso
that have not yet caused illness but are due to
interference, such as aerosols, formaldehyde gases,
carbon monoxide and nitrogen oxides.

By increasing awareness, nurses can begin
precautionary actions to decrease hazards before they
manifest as disease. Therefore, consideration of
environmental health perceptions as a core nursing
function will greatly strengthen nurses' awareness of
disinfectants use and, hence, their role to disease
prevention. In this study, qualified nurse respondents
showed positive results towards the knowledge and
awareness of disinfection use. A similar result by
Angelillo and colleagues [18] who stated that 96.2% of
nurses working in operating theaters Italy agree that



Middle-East J. &ci. Res., 12 (7): 964-969, 2012

guidelines for disinfection and sterilization practice
should be used and maintained [18]. Furthermore, nurse
respondents’ in the same study conveyed a need for
additional  information about disinfectants and
disinfection procedures that are considered significant
inducements to positive approach.

Additional protection is needed for heath care
workers due to the toxic nature of many chemicalsin the
hedlth care settings [19, 20]. Hospital workers might be at
higher risk compared to other personnel due to
disinfectants and the regularity of cleaning activities in
hospitals. Regulations and guidelines for protecting
patients and workers from infectious diseases are needed.
If the use of disinfectants cross its limits it will cause
negative impact, so the importance of attention is needed
in the whole society especially hospitals [21]. In a study
by Abdou and Saber, they stated that nurses should raise
their safety awareness by providing insight into nurses
safety attitudes that can be used as a baseline throughout
the hospitals [22].

This study has demonstrated that knowledge and
experience are an important factor in promoting the use of
disinfectants to improve awareness. This study has
brought a gap between knowledge and practices that
would protect nurses against the misuse and/or hazards
of disinfectants. In order to improve knowledge and
awareness to disinfectants, studies including evaluations
and educational strategies are needed.
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