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Health care personnel compliance with standards of eye and face protection

and mask usage in operating rooms
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Abstract

Background: Personal protection equipments (PPEs) should hly easessible to decrease contact with infectexgjdrs
and also should be used purposefully to effectikelgp the health care personnel in a safe distameethe patient blood
and body fluid which can easily infect the opemtiooms personnel. This study aimed to find theratpey rooms' per-
sonnel compliance with standards of two PPE itenask and eye/face protection and the effectiveofaain their com-
pliance.

Methods: This was a descriptive correlative study. Sampiimgthod was simple and 250 operating room persomerd
selected. Data were collected by a questionnainsisting of three parts; demographic charactesistitd standards usage
of mask and eye/face protection. Participants w@fieled into four groups of perfect, favorable atelely acceptable and
deficient based on their scores of their compliamite standards in the second and third partsefjirestionnaire.

Results: The favorable compliance with standard usage okraad eye/face protection was 33.9% and 46.4%eotisp-
ly. Participants said that lack of mask and eye/famtection was the main effective factor foritleeimpliance. There was
no significant relationship between work place addcational degree, and the personnel's complisiticestandard usage
of eye/face protection and mask.

Conclusion: Compliance with standard usage of mask is not aabkpand is almost in agreement with other studibe
important point is that there is no significantfelience between personnel's compliance with stdnasage of mask and
eye/face protection in high risk and low risk eoniments.
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environment especially operating rooms. It

has two sides: patient and health care per-
sonnel. In the personnel side, two issues should
be considered: transferring infection from per-
sonnel and to the personnel. Infection control
has been studied with various approaches, one
of which is Personal protection equipments
(PPEs) that consider both transferring from and
to personnel. PPEs include mask, gloves,
eye/face protection and gown.!

Infection control is a major issue in hospital

Mayhall (2004) says that some strategies are
needed to reduce the professional contact with
infective factors. These strategies include devel-
oping knowledge, changing habits, and improv-
ing PPE qualities. PPEs should be easily access-
ible and purposefully used to effectively pro-
vide a safe distance between the patient blood
and body fluid and health care personnel. The
health care personnel should be taught how to
use PPEs and it should be assured that they are
using the PPEs correctly.2 Operating room
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personnel are in danger of being infected by
patient's blood and body fluid splash. The main
risk factor in this regard is their behavior in the
operating rooms, how they deal with minimum
infection, how they wash their hands and how
cautious they are in general.3 Phippen (2000)
suggests that the eye/face protection must be
used wherever there is a possibility of blood
and body fluid splash.# However, some person-
nel do not follow this rule for some reasons.
Based on the researcher experiences, an effec-
tive factor in usage of eye/face protection is
dealing with dangerous blood diseases such as
AIDS or hepatitis and in other cases personnel
do not find it necessary to use the eye/face pro-
tection. All hospital personnel who participate
in operations or c-section should be cautious
about skin contact with mucous membrane and
it is necessary to use mask and eye protection
during all operations which can transfer the in-
fected components or pieces of bones.> Angelil-
lo et al (1999) in a study on 216 operating room
personnel in 16 hospitals reported that just 38%
were using the PPEs (gloves, mask, eyes protec-
tion) appropriately and based on standards.? In
Iran, Motamed et al, on a study on 54 health
care personnel in two hospitals in Mazandaran
in 2006, reported favorable usage of PPEs and
hand washing. But, he reported that the partici-
pants knowledge of PPEs especially eye/face
protection was low except about wound by
needles, contact with vaginal secretions, usage
of mask and gown and cleaning the splashed
blood.¢ Nursing services have played an effec-
tive role in health care services by keeping high
professional standards.”

Considering the potential danger of working
in an operating room without PPEs, this study
aimed to find the operating rooms' personnel
compliance with the standards of using mask
and eye/face protection in selected hospitals
administered by the Isfahan University of Med-
ical Sciences. Also, the effective factors on their
compliance with these standards were investi-
gated. It is hoped that by finding the effective
factors on the compliance with standards of us-
ing mask and eye/face protection, we can im-
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prove the situation and make it closer to the
standard level.

Methods

This was a descriptive correlative study. The
research population included all the operating
room personnel working under the Isfahan
University of Medical Sciences. The sample in-
cluded 250 personnel selected by simple me-
thod. The sample size was calculated based on a
pilot study on 13 operating room personnel in
Al-Zahra hospital with p = 25% and accuracy of
0.07 (d).

The inclusion criteria included working in
operating rooms with education level of nurs-
ing diploma, operating room college degree,
anesthesia college degree, bachelor degree or
Master in nursing.

Data were collected by a questionnaire made
by the researcher based on the standards of us-
ing PPEs cited in Waikato (DHB) in February
2006.* This questionnaire measured the usage of
mask and eye/face protection separately. The
first section of the questionnaire included de-
mographic data and the second section in-
cluded two parts, one on standard usage of
mask and the other on eye/face protection.
Since for the personnel of anesthesia just mask
is important, these personnel were studies just
for mask. Data were analyzed using SPSS soft-
ware and descriptive and inferential statistics
(U-Mann Whitney and Spearman correlation
coefficient).

Since the questionnaire was made based on
DHB standards, questions were formed in a
standard form. Also, to assure the structure of
questions, the content validity was obtained
with the help of several faculty members of the
Faculty of Nursing and Midwifery. To check the
reliability of the questionnaire, re-test was used.
The questionnaire was completed by 13 per-
sonnel twice and the correlation coefficient be-
tween questions was calculated 0.53 and the
reliability obtained 0.69.

Results
Two hundred and fifty participants included
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Table 1. Compliance with standards of using mask in risky and less risky operating rooms

Work Place Risky Less Risky Total U-Mann Whitney test
Compliance with standards No(%) No(%) No(%)
Deficient 16(6.5) 4(1.6) 20(8.1)
Relatively acceptable 81(32.9) 22(8.9) 103(41.9)
Favorable 61(24.8) 22(8.9) 83(33.7) Z=0.046,p=0.96
Perfect 35(14.2) 5(2) 40(16.3)
Total 193(78.5) 53(21.5) 246(100)

131 operating room personnel (scrubbing) and
109 anesthesia personnel. As it was mentioned,
the data of compliance with standards of mask
usage were from all 250 subjects, but the data
related to eye/face protection usage were from
141 (because the rest were working just in anes-
thesia and didn't need eye/face protection). Re-
sults are shown in table 1 and 2. The highest
rate of compliance with standards was relative-
ly acceptable compliance (104 participants,
41.9%). Also, the highest frequency belonged to
using mask (225 participants, 91.46%). From
demographic data, two characteristic of work
place in operating room and educational level
was considered for correlation with compliance
with standards. Operating rooms were divided
into risky and less risky based on the dangers of
transferring infection to personnel, which
means in those operating rooms where the pos-
sibility of splash of blood and body fluid is
more, such as orthopedic, women, heart, emer-
gency, jaw and face and nerves considered risky
and other operating rooms were less risky.

In this field, most personnel working in risky
places were using masks relatively standard
(32.9%).

The relation of compliance with standards of
using mask and the educational level showed
that the highest frequency belongs to the per-
sonnel with relatively acceptable compliance
and a college degree (31.2%).

The frequency distribution of compliance
with standards of using eye/face protection
showed that the highest frequency belongs to
those with favorable and perfect compliance
respectively (46.4% and 30%) and just 13 per-
sonnel had deficient compliance with stan-
dards. Also, the highest frequency belonged to
using eye/face protection (42.42%). From the
demographic data, the relation between work
place and educational degree with the person-
nel's compliance with standards were consi-
dered and the highest frequency belongs to
those working in risky operating rooms and
having a college degree (37% and 32.1%).

Table 2. Compliance with standards of using eye/face protection in risky and less risky operating

rooms
Work Place Risky LessRisky  Total U-Mann Whitney test

Compliance with standards No(%) No(%) No(%)

Deficient 9(6.5) 4(2.9) 13(9.4)

Relatively acceptable 12(8.7) 8(5.8) 20(14.5)

Favorable 51(37) 13(9.4) 64(46.4) Z=0.046,p=0.96

Perfect 27(19.6) 14(10.1) 41(29.7)

Total 99(71.7) 39(28.3) 138(100)
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Discussion
In this research, the range of compliance with
standards was very small. If we consider a wid-
er range, we can add the personnel with favor-
able compliance to the perfect ones. Larson et al
(1999) say that even the best surgery masks
cannot cover the face in a way that the air can-
not sneak into the edges.® Therefore, this study
considers the favorable compliance with stan-
dards and the perfect one in one group. Thus,
the total number of personnel, who had accept-
able usage of mask, is half of the sample. The
effective factors on personnel's compliance with
standards of using masks can be divided into
three categories based on the subjects:

1) Mask quality related factors including being
bothered by mask lint, elastic straps, nose skin
sensitivity, and bad smell of some masks. Ri-
vera et al (2000) about using low quality cheap
masks in some health centers found that some
health centers use N-90 masks because they
are cheaper, so that they can reduce expenses,
but studies show that these masks are not
good to be used even once and therefore per-
sonnel have to change several masks per day
and this makes the expenses increase and not
decrease.’

2) Factors related to using mask: 46 subjects
said that lack of mask is the main reason for
not changing mask after each procedure. In
mask usage standards, it is warned in big
fonts that masks should not be kept around
the neck when it is not used.! Considering the
reasons that 26 participants mentioned for
why they keep the mask around their neck
(which include the need for immediate use of
mask, habit, forgetfulness), it seems that edu-
cation is necessary to remove these factors
and improve the compliance with this stan-
dard. Rothrock et al (2003) write that mask
should be enough big to cover the nose,
mouth, lower jaw and facial hair.1% Five partic-
ipants mentioned breathing problems as the
reason they do not follow this standard,
which seems to be a ridiculous excuse. In
mask using standards it is mentioned that to
remove the mask, the front part should not be
touched but used the straps.! Nine partici-
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pants mentioned that the factors for not fol-
lowing this standard include not being used
to it, being negligent, not believing in it and
lack of knowledge about standards, which all
can be changed and improved by education.
In the standards of using mask it is mentioned
that personnel should not go to work when
they catch a cold.! Ninety nine participants
said that the reason they do not follow this
standard is that the authorities do not consid-
er their cold important. It is usual in Iranian
hospitals that personnel who have cold work
in the operating rooms while being cautious
of some specific principles including using
two masks over each other, working in a peri-
patetic position rather than scrub, none of
which are in agreement with standards.

3) Factors related to mask usage style in scopy:
in mask usage standards it is mentioned that
during scopy operations, masks should be ef-
fectively used just like other operations.! The
replies of 13 participants implied that they
thought of using masks during scopy because
of the patient's safety and not their own safe-
ty. They mentioned some reasons such as low
risk of infection for the patient why they
didn't follow this standard. This can also be
fixed by education.

The relation of compliance with standards
and two demographic items of work place and
educational level were studies. Rothrock et al
(2003) about the effective role of mask in risky
operating rooms says that mask is important
not only for protecting the patient from infec-
tion, but also protecting the operating room
personnel from the potential infections due to
blood and body fluid; especially in the cause of
mask, personnel's protection is concerned more
than patients.l0 U-Mann Whitney test showed
no significant relation between compliance with
standards and working place. It means that
working in risky or less risky operating rooms
was not related to compliance with standards of
mask usage. In regard with the educational de-
gree, it seems that the different number of par-
ticipants in various levels of education made
this relation insignificant (there were more col-
lege degrees than others). Roup 1999 believes
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that literacy has little role in effective factors of

personnel's safety care. He mentioned some key

components of protection, safety and effective
use of PPEs, a significant one of which is edu-
cating personnel and follow-ups.1!

The data collected about compliance with
standards of using eye/face protection show
that most participants' compliance with stan-
dards were favorable and perfect respectively
and just 13 participants' compliance with stan-
dards were deficient. Akdoman et al (1999) in a
study on 597 health care personnel in operating
rooms reported their compliance with stan-
dards of using protective glasses, 32% and eye-
protections, 24%.13 The researcher made three
categories of all factors introduced by the per-
sonnel as obstacles of their compliance with
standards of using eye/face protection:

1) Factors related to correct use of eye/face pro-
tection: The most frequent reason was lack of
eye/face protections, then shortage of
eye/face protections, type of surgery, and
emergency operations. The researcher investi-
gated the issue of lack of eye/face protection
and found that all the personnel of the se-
lected hospitals received an eye/face protec-
tion at least once; in Al-Zahra hospital, recycle
type was also distributed. Some participants
believed that using eye/face protection dur-
ing surgeries with infections is necessary. In
the standards of using eye/face protections, it
is mentioned that all personnel who are in-
volved in orthopedic and women surgeries
should use them all the time.! It means that
using eye/face protection is not limited to in-
fection surgeries or patients with infection.
Four participants, mentioned emergency op-
erations as the reason of not following these
standards, and 1 participant mentioned lack
of time as the reason. According to Rothrock
et al (2003), during emergency operations (but
not always) or during the work in emergency
rooms using eye/face protection is neces-
sary.l0 One participants mentioned wearing
eye-glasses as the obstacle to follow the stan-
dards. Buster (2006) introduced different
types of eye/face protections, some of which
are designed for those wearing eye-glasses.!
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Fortunately, eye/face protections are available
in operating rooms in Al-Zahra hospital and it
is not difficult to provide them for other hos-
pitals.

2) Factors related to eye/face protections main-
tenance: In the standards of using eye/face
protections, it is mentioned that recycle types
should be demolished after being used once
and the usual ones should be washed after be-
ing used each time and if they are too messy
to be cleaned, should be demolished.! Ten
participants mentioned lack of eye/face pro-
tections as the reason for reusing the recycle
types. This case seems to need education.

3) Factors related to the quality of eye/face pro-
tections include being heavy, foggy glasses,
discomfort around the ears and improper
sight: The factor, foggy glasses, was reported
by 5 personnel. Although a few personnel
mentioned the low quality of eye/face protec-
tions as the reason for not following the stan-
dard rules, it should be paid attention and
solved, because the quality of a product
strongly affects its usage. To prevent discom-
fort of the holders around the ears, the elastic
types can be used.

Regarding the relation between compliance
with standards of eye/face protections usage
and the risk of work place in operating rooms,
Rothrock et al (2003) say that using eye/face
protections in orthopedic operating rooms is
absolutely necessary.l? Also, in the standards of
using eye/face protections, it is mentioned that
in those operating rooms where the possibility
of blood and body fluid splash is high, eye/face
protections must be used.! More than two third
of participants in this study working in risky
operating rooms and 39 personnel working in
less risky operating rooms. The highest fre-
quency belonged to those working in risky op-
erating rooms and their compliance with stan-
dards was favorable and then perfect. The rea-
son for this high number is that most partici-
pants in the study were working in risky oper-
ating rooms. The number of personnel with de-
ficient and relatively deficient compliance with
standards was higher in this group as well. Fi-
nally, because this relation was not significant,
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we resulted that compliance with standards of
eye/face protections usage is not related to how
risky is the operating rooms. In other words,
personnel's behavior is the same in risky and
less risky operating rooms.

The relation of compliance with standards of
eye/face protections usage and educational lev-
el followed the same pattern. The highest fre-
quency belonged to the personnel with college
degree whose compliance with standards was
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favorable and perfect. Because the number of
participants with a college degree was 40 per-
sonnel more than those with bachelor degrees,
probably the high frequency of them in all four
groups from deficit to perfect compliance in
participants with college degree was related to
this difference.
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