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Adherence to universal precautions
among laboratory personnel in
Lebanon
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ABSTRACT To evaluate the present situation and plan future directions with regard to implementation
of universal precautions in laboratories testing blood samples, we carried out a national cross sectional
study in 2003 on a representative sample of laboratories in Lebanon. We compared the results with
those of a 1993 study. We found that the education profile of staff had improved, being now more spe-
cialized in laboratory science. The discrepancies between what technicians knew, believed in and prac-
tised and what was observed in the field improved to some extent in most variables. Disposal of needles
and syringes had improved greatly but disposal of blood-contaminated material had not. Given the risks
of improper practice, a policy of universal precautions is essential and regular training should be carried
out so that staff know and practise the universal precautions and correct laboratory procedures.

Respect des précautions universelles par le personnel de laboratoire au Liban

RESUME Afin d’évaluer la situation présente et d’établir les orientations futures concernant I'application
des précautions universelles dans les laboratoires qui testent les échantillons de sang, nous avons
réalisé une étude transversale nationale en 2003 sur un échantillon représentatif de laboratoires au
Liban. Nous avons comparé les résultats avec ceux d'une étude similaire réalisée en 1993. Nous avons
constaté que le profil de formation du personnel s’était amélioré, celui-ci étant maintenant davantage
spécialisé en sciences des laboratoires. Les écarts entre les connaissances, les croyances et les pra-
tiques des techniciens et les observations sur le terrain se sont résorbés dans une certaine mesure
pour toutes les variables. L’élimination des aiguilles et des seringues s'est beaucoup améliorée, ce qui
n'a pas été le cas pour I'élimination des matériaux contaminés par du sang. Etant donné les risques
que comportent des pratiques inadéquates, une politique de précautions universelles est essentielle et
une formation réguliére devrait étre mise en ceuvre de sorte que le personnel connaisse et applique les
précautions universelles et les procédures de laboratoire correctes.
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Introduction

The transmission of blood-borne pathogens
from patients to health care workers via oc-
cupational exposure has been well known for
many years [ /]. The term health care worker
refers to any person working in health care
settings and who has the potential for expo-
sure to infectious materials including body
substances, contaminated medical supplies
and equipment, contaminated environmen-
tal surfaces or contaminated air [2]. They
include, but are not limited to, physicians,
nurses, technicians, therapists, pharmacists,
nursing assistants, laboratory personnel,
autopsy personnel, emergency medical ser-
vice personnel, dental personnel, students
and trainees, contractual staff not employed
by the health care facility and persons not
directly involved in patient care but po-
tentially exposed to infectious agents (e.g.
volunteer, dietary, housekeeping, mainte-
nance and clerical personnel) [3]. All these
people are potentially exposed, directly or
indirectly, to blood-borne pathogens. As a
result, health care workers are at increased
risk of acquiring human immunodeficiency
virus (HIV), hepatitis B virus (HBV) and
hepatitis C virus (HCV), which can all be
transmitted through percutaneous injury.

In this study, our concern was limited
to laboratory personnel who perform blood
sampling (risk of needle-sticks) and deal
with blood or body fluid samples or reagents
on an almost daily basis.

The true rate of sharps injuries in health
care workers is not known and impossible
to calculate because of differences from
institution to institution in case ascertain-
ment, compliance with reporting and type
of service [/]. Data from EPINet, the Ex-
posure Prevention Information Network of
Hospitals in the United States of America,
reported an overall rate of sharps injuries
at 27 per 100 occupied beds [/]. Causes of

occupational sharps injuries include recap-
ping needles, disassembling equipment,
accessing intravenous (IV) tubing devices,
disposing of contaminated sharps, disen-
gaging pre-filled cartridge and needle units
from reusable holders and pipetting [/,4].

Data from EPINet revealed that 68.5%
of injuries were linked to hollow-bore
needles (syringes, butterfly needles, phle-
botomy needles, needles on IV lines and
blood gas syringes) [/]. In a retrospective
survey done in 1989-90 to investigate
the incidence of needle-sticks and other
exposures to patients’ blood or body fluids
among medical students and residents, 71%
of respondents had 1 or more needle-sticks
or other exposures during the training year,
while the surgical residents had a > 6-fold
greater risk of occupational exposure
[5]. Other studies reported that > 60% of
residents and students had sustained contact
with blood, mucous membranes and broken
skin or other potentially infectious sources
[5—10]. In addition, health care workers in
general, and laboratory personnel in parti-
cular, are at risk of acquiring a wide variety
of pathogens, including HBV, HCV and
HIV type I, through occupational exposure
to blood and certain body fluids [//]. It was
recently reported that annually worldwide
injections cause an estimated 8—16 million
cases of HBV infection, 2.4-4.5 million
cases of HCV infection and 80 000—160 000
cases of HIV infection [/2]. Laboratory-
associated infections could also be caused
by aerolization of specimens, mouth pipet-
ting or percutaneous injury [2].

Although data in the literature indicate
that the risk of acquiring a blood-borne
pathogen after accidental exposure is in
some cases low, approximately 0.4%, it is
important to note that researchers and health
care workers with frequent occupational
exposure to high concentrations of viruses
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would be at increased risk, especially after
working for many years [/3]. The occupa-
tional risk of contracting HIV by health care
personnel is also a well-documented reality.
Several studies have consistently indicated
that the risk of acquiring HIV infection after
percutaneous exposure to infected blood is
approximately 0.4% [/1,14]. In addition, 6
aggregated studies in the United States of
America estimated the risk after a mucous
membrane exposure at 0.1%. Despite
reports of low incidence after occupational
exposure, seroconversion can occur. This
is a source of concern because of the high
mortality rate and the current lack of cura-
tive treatment, and because the overall risk
is dependent on the rate of transmission per
episode and cumulative exposure over time
[11].

In Lebanon, the number of reported
cases of HIV/AIDS has been increasing
steadily since 1985, when the first locally
treated case was reported [/5]. By Decem-
ber 1997, the cumulative number of reported
cases had reached 580; by December 2001
this was 650 and by July 2003 it was 706
[/4]. Therefore, the increasing prevalence
of HIV in Lebanon would probably lead to
an increase in the risk of exposure of health
care workers to blood from patients infected
with the virus, especially when blood and
body fluid precautions are not followed for
all patients. Thus, there is a need to consider
all patients as potentially infected with HIV
and other bloodborne pathogens and to
adhere rigorously to infection-control pre-
cautions to minimize the risk of exposure to
blood and fluids [72].

Hepatitis C has a worldwide distribu-
tion and an estimated overall prevalence
of 3%; the prevalence in the United States
of America is around 1.8% compared to
more than 20% in Egypt [/6]. Although
the incidence of acute hepatitis C has
declined from 175 000 cases per year in

1989 to about 30 000 in 1997, HCV is still
the most common cause of chronic viral
hepatitis in the United States of America;
85% of people infected with HCV remain
persistently infected [/7]. Because of the
high rate of chronic infection and because
many infected people are asymptomatic
and unaware of their infection health care
workers are at risk of infection. From a
random needle-stick in the hospital the risk
is about 0.1%, and from patients known to
be infected the risk is 5%—10% [/8]. Bizri
reported that the epidemiological society of
Lebanon has calculated the prevalence of
HCYV in the general population to be 0.7%
(range 0.4%-1.0%) by screening 3000
serum specimens from major laboratories
in Lebanon for antibodies to HCV [/6]. He
also compared that to a similar study done
in 2001 on 3000 samples from blood donors
and found a similar (0.7%) prevalence
[16].

Hepatitis B virus was one of the first
blood-borne pathogens to be recognized
as an occupational risk among health care
workers [/9]. The risk of contracting oc-
cupationally-acquired HBV in non-immune
health care workers is 2%-40%, depending
on the hepatitis Be-antigen (HBeAg) status
in the source patient [/]. When a needle
is used on a patient who is HBeAg posi-
tive, the exposure-associated attack rate is
20%—-40%, while in HBV-negative cases it
drops to 2%.

In hepatitis C, the rate ranges between
1% and 10% and for HIV it is much lower,
0.1%-0.4 % [20,21]. These infections lead
to chronic disease, disability and death.
Clinical laboratory technicians, like others,
if not more, are subject to occupationally-
acquired infection.

Universal precautions exist to prevent
transmission of infection among health care
workers [22]. In Lebanon, an assessment
study in 1993 showed that the willing-
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ness of health care personnel, particularly
laboratory technicians, to follow universal
precautions was not adequate [/9]. Wide
discrepancies existed between what the
technicians knew, what they believed in
and what they practised. Extensive training
workshops and curriculum modifications
followed in an attempt to improve the
situation [4]. Consequently, it was felt that
an update on the situation was in order
to evaluate the present situation and plan
future directions in light of internationally
recognized data [20,21].

The objectives of this national reas-
sessment study are: 1) to depict the degree
of adherence of clinical laboratories in
Lebanon to the implementation of universal
precautions and prevention of occupational
risk of transmission of pathogens which are
blood-borne or associated with other body
fluids, 2) to reassess knowledge, attitudes
and practices of laboratory technicians
regarding the implementation of universal
precautions, 3) to identify unsafe practices
that may lead to infection, 4) to determine
whether a facility that deals with blood and
body fluids meets the necessary require-
ments for equipment, supplies and waste
disposal, 5) to compare new data with
previous data and evaluate achievements
and identify lacunae, and 6) to outline
educational and training needs and focus
on possible activities and interventions
oriented to remedial action.

Methods

This cross-sectional study included labora-
tory personnel throughout Lebanon. Vari-
ables included the knowledge, attitudes and
practices of laboratory technicians concer-
ning blood-borne pathogens (e.g. HIV, HBV
and HCV) and adherence to universal safety
precautions in relation to experience, formal
training and workplace setting among tech-

nicians dealing with blood and body-fluids,
as well as laboratory directors in hospital-
based and non-hospital-based laboratories
(private, governmental and those belonging
to nongovernmental organizations).

To obtain a representative sample of the
laboratories in Lebanon, we used a 2-stage
cluster-sampling technique where self-
weighting was ensured through selecting
all 6 provinces of the country. Clusters
were selected in proportion to the number
of laboratories per province, and in respec-
tive numbers of sampling units within each
cluster using a list of all licensed, registered
laboratories provided by the Syndicate of
Laboratories in Lebanon.

In the first stage, we used the pro-
vinces as administrative sections: these
were non-overlapping and exhaustive (all
the geographic areas were included). We
determined the number of licensed labora-
tories for each province using the latest list
submitted from the Syndicate of Laborato-
ries in Lebanon, then selected 1 cluster of
12 laboratories from each province using
random numbers and an additional cluster
from the provinces that had more than 50
laboratories, a total of 8 clusters (Table 1).

The sample size selected was 12 x 8 =
96 licensed laboratories out of a total of
183 and up to 3 technicians per laboratory
= 288 technicians. Of the 93 laboratories,
73 actually participated. The 68 directors
interviewed reported that they had 475
technicians working in their laboratories.
We distributed the questionnaire to almost
all of them but only 222 completed the
survey form.

In order to obtain accurate information
and to avoid reporting bias and observer-
induced changes in practice, we used the
combination of interview and structured
observation.

A survey form was developed for
technicians and an interview form for the
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Table 1 Distribution of the samples by province

Province No. of No. of No. of
licensed clusters laboratories
laboratories included

Beirut 53 20
Mount Lebanon 58 2 20
North Lebanon 25 11
South Lebanon

and Nabatieh 31 2 12
Bekaa 16 10
Total 183 8 73

laboratory directors. These were pretested
in at least 5 laboratories, then adjusted and
modified before running the actual survey.

Field workers visited the laboratories
included in the study. They explained the
purpose of the study to the respondents,
interviewed the laboratory director, distri-
buted the questionnaire to the technicians,
and checked off on a separate observation
list the availability of certain safety materi-
als and equipment in the laboratory and the
practices of technicians.

The information was collected by 3
instruments: structured observation of prac-
tices, equipment, and supplies (observation
list); structured interview on available
supplies, knowledge and enforcement of
implementation of universal precautions
(with the laboratory owners/directors); and
survey of knowledge, attitudes and practices
of the laboratory technicians concerning
universal precautions (self-completed by
technicians). All participants signed a con-
sent form before proceeding. Results were
combined to address specific questions and
to allow for cross verification.

The interview with the laboratory
directors covered professional background,
attitudes and behaviour concerning imple-
mentation of universal precautions as well

as relations with patients and physicians.
The questionnaire for the laboratory techni-
cians consisted of 3 major sections. The first
covered parameters of knowledge, attitudes,
practices and safety precautions; the second
section dealt with material resources avai-
lable in the laboratory and the disposal of
medical waste; the last section included
questions about education, training and
relations with patients and physicians. The
observation list included items dealing
with basic practices, safety precautions and
waste disposal.

The proposed instruments were pilot-
tested and adapted to ensure that they were
suitable to the particular circumstances and
that the right nomenclature was used. The
data collection procedure was standardized
in laboratories located in the capital city,
one of the 6 provinces, because it has the
largest population. Then the team was dis-
tributed into groups. Data coding, computer
processing and statistical analysis were
done according to standard statistical me-
thods. The recorded answers were cleaned,
coded, processed and analysed using SPSS,
version 11.0, and then compared with the
data from 1993.

The questionnaire for the technicians
was tested for reliability. We randomly
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chose 30 technicians from Beirut and
Mount Lebanon provinces. We introduced
the questionnaire using different resear-
chers and then matched the results for
agreement.

The population proportion found in the
2003 sample was compared to that of 1999.
We calculated z at 95% confidence interval,
the difference was considered to be signifi-
cant if computed z was > 1.645.

Results

Profile of laboratory manpower
Among the professional directors of the
laboratories, 59 out of the 68 interviewed
(86.8%) were full-time, i.e. always present
in the laboratory, while the other 9 (13.2%)
were present for only part of the day. Their
educational background varied: 63 (92.6%)
of the directors reported their education
(we were unable to interview 5 directors)
(Table 2). A far greater proportion of direc-
tors had a medical background compared
with those in 1993 (P < 0.0001).

The directors we interviewed (68/73)
reported that out of 475 technicians in their
laboratories:

* 400 performed tests on blood in general
* 375 performed blood sampling

Table 2 Comparison of the education profile
of laboratory directors in 1993 and 2003

1993 2003
No. % No. %

Pharmacy background 25 43.1 3 4.8
Medical background 26 448 55 87.3

Bachelor of science 5 86 3 4.8
High school diploma 2 34 2 3.2
Total 582 100 63° 100

2Information was missing for 1 director.
bInformation was missing for 5 directors.
X =28.01, P < 0.0001.

e 369 performed tests on body fluids
e 329 performed hepatitis testing
o 244 performed HIV testing.

It was also reported that some techni-
cians could be carrying out all these
procedures.

The education profile of laboratory tech-
nicians also varied; 195 (90.3%) had a tech-
nical professional degree or higher (Table
3). Compared with 1993, the general level
of education among the technicians had in-
creased significantly (Table 3). It was also
reported that 69 (31.1%) of the technicians
had attended education sessions on AIDS
and hepatitis prevention and transmission
and 45 (20.3%) had training on how to
perform HIV testing. In addition, of the 222
technicians, 177 (79.7%) said they would
be willing to participate in future training
sessions; 45 did not respond. Of the 177,
145 indicted what they would want from
training—to get new information (118,
66.7%), more awareness and protection at
work (17, 9.6%), or more information about

Table 3 Comparison of the education profile
of technicians in 1993 and 2003

1993 2003°
No. % No. %

Education level

High school diploma
and/or training on
the job 16 139 21 9.7

Technical degree 27 234 81 375

Bachelor of medical
laboratory science 41 356 96 44.4

Bachelor of Science 12 10.4
Master degree

(MSc or MPH) 4 3.4 17 7.9
Doctorate degree 15 13.0 1 0.5
Total 115 100 216 100

X2 = 56.49, P < 0.0001.
alnformation was missing for 6 technicians.

Yoo =0 Obaall e (oalhl Wl (Al deall dadaie (daw ol B i) doeall Al



Eastern Mediterranean Health Journal, Vol. 11, Nos 5/6, 2005 935

the testing procedures and the protection
measures (10, 5.6%)—32 did not respond.
The technicians reported that they
acquired their knowledge about the various
aspects of AIDS, hepatitis and the preven-
tion techniques and measures mostly in
discussions with physicians, from medical
literature or from lectures (Table 4).

Knowledge of the technicians about
universal precautions and safety
measures

Almost all the technicians knew that
while working they should take protective
measures by wearing laboratory gowns or
gloves and that they should dispose of used
needles and syringes in special containers
(Table 5). Their level of knowledge about
the modes of transmission of each of HIV
(90.1%), HBV (92.3%) and HCV (88.3%)
through blood and its components was also
very good overall.

Only 23 (31.5%) of the laboratories had
the list of universal precautions posted, and
some laboratory technicians did not even
know about the existence of such a list. As
for deactivation of HIV, 118 (53.2%) tech-
nicians considered heat the most effective
method, 54 (24.3%) did not agree and 50
(23.0%) said they did not know. Similarly,

Table 4 Sources of information on HIV/AIDS-
related safety measures reported by the
technicians

Source No. %
(n=222)

Conferences and meetings

with physicians 153 68.9
Medical journals and books 140 63.1
Lectures 116 52.3
Media 97 43.7
Other sources 19 8.6

Categories are not mutually exclusive.

113 (50.1%) did not agree that methods
that deactivate hepatitis B virus or other
viruses could also deactivate HIV. In addi-
tion, 216 (97.3%) knew that blood or other
contaminated material must be disposed of
in special containers. However, the field
workers noted that only in 55 (75.3%) of
the laboratories that they visited was this
actually done.

Beliefs, attitudes and practices in
testing

The behaviour of laboratory technicians
seemed to be very much affected by the
spread of AIDS and hepatitis. Most of the
technicians (88.3%) reported changing
their practices after hearing about AIDS or
hepatitis, either by becoming more aware
when performing tests on body fluids (187,
84.2%), when sampling, (168, 75.7%) or
when dealing with patients (108, 48.6%).
One technician reported that he stopped
performing HIV or hepatitis testing. In
some laboratories only 8 of the 73 (11.0%)
technicians showed some behavioural laxi-
ty inside the laboratory: eating, drinking,
smoking or pipetting by mouth. However,
218 (98.2%) did not work with reusable
syringes. With respect to disposing of con-
taminated syringes and needles in a special
box, a significant difference was found
between what was observed in laboratories
and what technicians reported they prac-
tised (Table 5).

With regard to beliefs, 37 (16.7%)
believed that pregnant technicians should
not perform blood testing. Only 98 (44.1%)
believed that virus testing should be done
in specialized laboratories, 101 (45.5%) did
not agree and 12 (5.4%) said they did not
know; the other 11 did not respond. The
great majority (90.1%) also believed that
proper disinfection of all materials was
an important measure for prevention and
protection from disease transmission in the
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health care setting. Almost all believed in
wearing laboratory coats or gloves while
working. Gloves were reported to be avai-
lable by 95.0% of technicians and by 92.6%
of laboratory directors; these were latex in
83.3% of laboratories rather than nylon or
dishwashing gloves which are sometimes
used as a substitute. It was, however,
observed that the technicians actually wore
gloves in only 27 laboratories and labora-
tory coats in only 63 (Table 5).

Sterilization, disinfection of
laboratory materials and waste
disposal

The field workers observed that 64 (87.7%)
laboratories had an adequate liquid di-
sinfectant present on the bench and in 66
(90.4%) there was an autoclave available.
However, only 61 (89.7%) laboratory direc-
tors reported that they used the autoclave
(once per week 13.2%, once per day 17.6%,
3 times per week 25.0%). The rest either did
not specify, or gave different frequencies.
Furthermore, 61 (83.6%) of the laboratories
reported sterilizing material for repeated
usage: 57 (93.4%) by autoclaving, 9 (14.8%)
by boiling, 21 (34.4%) by washing and 19
(31.1%) by immersion in disinfectants.

On the other hand, 28 (46.6%) of
the laboratories disposed of their blood-
contaminated waste separately in their labo-
ratory after autoclaving it, but they did not
know how it was disposed of once it left the
laboratory (Table 6). Twenty-one (35.0%)
reported disposing of contaminated waste
the same way as non-contaminated waste,
16 (26.7%) would incinerate it, and 10
(16.7%) said they would dump it and cover
it with soil.

Dealing with blood spillage

Observations showed that spillage of blood
on the floor or bench was handled by pou-
ring disinfectants in 48 (65.8%) of the 73

Table 6 Comparison of disposal of blood-
contaminated waste in the laboratories
between 1993 and 2003

Disposal and 1993 2003
supervision measures (n=59) (n=60%
% %
Disposal of blood-
contaminated waste
In special containers 711 46.6
With non-contaminated
garbage 28.9 35.0
Incineration - 26.7
Dumping in soil 16.7
Supervision of garbage
disposal 30.0 91.7
Until the end (incineration or
scientific dumping) - 45.0
Until the door of the laboratory — 46.7

alnformation was missing for 13 laboratories.
n = total number of respondents

laboratories, or by cleaning with dry nap-
kins in 22 (30.1%).

Management of residual blood in
Vacutainer® tubes was mostly by sterilizing
before disposal with normal waste or sepa-
rating inside the laboratory then disposal
with normal waste (Table 7). On the other
hand, the handling of spillage from broken
blood samples was more conservative; 52
(71.2%) of the 73 laboratories would wash
and disinfect the blood, while 19 (26.0%)
would clean with dry napkins without
disinfecting.

Technician—patient relations

In 28 (38.4%) laboratories, the technicians
deal directly with clients, and in the other
laboratories 33 (45.2%) of the technicians
do not have to deal with patients; they re-
ceive blood already collected in tubes. On
the other hand, only 21 (9.9%) would give
results directly to the patient. In the other 12
it was not specified.
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Table 7 Comparison of management by laboratories of

residual blood in Vacutainers®

Disposal 1993 2003 P
(n=59) (n=65%
% %

Sterilization before disposal

with normal waste 16.7 41.5 0.0006
Separation then disposal

with general waste 0 33.8
Pouring blood into the sink 60.0 20.0 < 0.0001

Throwing with regular garbage
without treatment 23.3

4.6 < 0.0001

Categories are mutually exclusive.
alnformation for 8 laboratories was missing.

n = total number of respondents

Discussion

The data collected in the survey indicated
that the education profile of professional
laboratory directors improved between
1993 and 2003. The number with a medi-
cal background exceeded the number with
a pharmacy background. In addition, the
profile of the technicians also improved.
There were more university graduates in
the laboratories (43.2% in 2003 compared
to 35.6% in 1993), and more had a techni-
cal degree in laboratory sciences (36.5% in
2003 compared to 23.4% in 1993) [4].

Laboratory facilities for HIV and hepati-
tis testing were adequate in the country, and
almost all the laboratories do the testing.
However, the distribution of laboratories
was not equitable between the various pro-
vinces. In the peripheral provinces, the fa-
cilities could be increased and strengthened.
In addition, many laboratories, all over
Lebanon, are working illegally without be-
ing registered with the Syndicate of Labora-
tory Owners in Lebanon. Such laboratories
are not supervised and their adherence to
universal precautions is not known. Thus
our results may be an underestimate of any
problems that may exist.

The major findings of this study provide
some interesting insights into the question
of preventing the transmission of pathogens
(HIV, hepatitis virus etc.) through preven-
tive measures used by laboratory techni-
cians in Lebanon. Despite their relatively
high level of education, and the advanced
level of knowledge about the modes of
transmission of the pathogens, there were
great disparities among technicians in
knowledge, attitudes and practices [4].

On the one hand, protection techniques
such as regular hand washing or use of
barrier protection, including gloves of the
proper quality and protective body clothing,
were available and used to various extents
to prevent skin and mucous membrane con-
tamination with blood or body fluids. This is
good laboratory practice reducing exposure
from prolonged or extensive contamination
of skin with infectious fluids [/3,21].

On the other hand, despite the wide
availability of gloves reported both by labo-
ratory directors and technicians, the excel-
lent knowledge of the protective efficiency
of wearing gloves, the high rate of belief in
this practice, and the reports by 92.8% of
technicians that they practise this protection
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measure, it was observed that in only 37%
of the laboratories the technicians actu-
ally strictly follow this measure. Compared
with the previous study, we noticed a slight
increase (7.3%) in this practice, which is not
sufficient. We noted that within a laboratory
either all or none of the technicians wore
gloves.

Gloves need not be changed during
laboratory activities that routinely result
in contaminated gloves. Rather, gloves
should be changed when these tasks are
completed [/3,21]. Among the recom-
mendations published by the Centers for
Disease Control in 1987, updated in 1988
and reviewed in 1991, was “blood and
body-fluid precautions” that should be
used consistently for all patients [23]. This
approach of “universal precautions” was
added to our lexicon and has eliminated
the need for the category-specific blood and
body fluid isolation [/3]. In our study, it was
evident that such a comprehensive approach
was not clear in the minds of most labora-
tory staff. Therefore, the concept, use and
effectiveness of universal precautions need
to be clearly presented to all technicians and
laboratory directors.

The practice of mouth pipetting de-
creased from 43.4% to about 11% of the
technicians. Although this is a low percent-
age, careful consideration should also be
given to this issue, particularly since HIV
shares routes of infection with HBV and
HCV, and in relation to the prevalence of
HIV and HBV in the population. Actually,
HIV, HBV and presumably HCV may be
transmitted in the laboratory directly
through mucous membranes [23]. Contami-
nation of mucosal surfaces with infectious
blood, plasma, serum or other body fluids
may occur with mouth pipetting or spatter-
ing of oral or nasal mucosa. For this reason
mechanical pipetting devices should be
used for all liquids in the laboratory and

mouth pipetting must not be practised at
all [13,21].

Another problem that emerged from the
survey related to the utilization and disposal
of used syringes and needles. Although
technicians knew that direct percutaneous
transmission of HIV is possible, that it
could occur by parenteral inoculation of
infected blood by needle-sticks accidents,
and that they should dispose of needles and
syringes in special needle containers, which
93.7% of them claimed to do, observation
showed that only 44 (60.3%) laboratories
had containers available for this purpose
as observed by us. This was higher than 10
years previously when the availability of
containers was observed only in 57.6% of
the laboratories. Needle containers should
be available in all laboratories and accessi-
ble to all technicians, since the major source
of occupationally-acquired HIV infection
reported is from needle-sticks [217].

There was some negligence in han-
dling blood-contaminated material. It was
reported that 46.6% of the laboratories
disposed of their contaminated garbage in
special containers, 35.0% of them discarded
their contaminated waste the same way as
non-contaminated and 16.7% of them dump
it in soil.

Complete supervision of garbage
disposal (incineration or dumping) was
reported to be practised in 40.2% of labo-
ratories and supervision to the door of the
laboratory in 41.2%. Laboratories reported
that they supervise only the disposal of
proven infected material done in their labo-
ratory. Comparing these results to those of
1993, there is more supervision especially
inside the laboratory but the end point of
waste outside the laboratory is unknown.
Laboratory provision of special containers
has decreased, probably due to the high cost
of these items.
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Awareness should be raised about this
problem, stressing the importance of deve-
loping and following guidelines for correct
handling of laboratory wastes, particularly
contaminated waste. Medical waste could
be classified into general refuse, special
medical waste and potentially infectious
categories and processed accordingly.

Autoclaves were available in 90.4%
of the laboratories. The practice of on-site
autoclaving is becoming standard. Medi-
cal waste may be decontaminated on-site
as long as guidelines are followed. When
“potentially infectious” waste is decontami-
nated, it becomes “general domestic” waste
and may be disposed of with general waste.
This requires a national policy that should
be adopted and implemented by the health
authorities.

The decontamination of spills by the
technicians seemed to be inadequate.
However, the management of residual
blood in Vacutainers® or other containers
has improved since 1993. Sterilization
and separation had improved and pouring
residues down the sink or throwing them
out with general waste had decreased. This,
along with other issues of medical waste
disposal, still needs to be improved by de-
veloping appropriate policies, mechanisms
and monitoring.

The attitudes of the technicians towards
HIV testing were not consistent. They were
fully aware of the risks when dealing with
body fluids or when sampling. Although 98
(44.1%) technicians said they would prefer
that HIV testing be done in a specialized
laboratory, less than 1% reported refusing
to work with blood. Meanwhile, the same
people would test for HBV, HCV or other
viruses. Such attitudes and practices were
not consistent with the high rate of know-
ledge about the very important measures for
prevention and self-protection from patho-
gen transmission. Technicians also showed

some laxity in their behaviour, e.g. eating,
drinking or smoking in the laboratory, as
well as receiving visitors sometimes. Such
practices should be limited to assigned areas
in the facility.

Since in about 38% of the laboratories
technicians dealt directly with patients,
some pre-counselling should be provided.

The education profile of the human
resources in the great majority of laborato-
ries was adequate, except for the 3.2% of
laboratories lacking a professional director
or the 9.5% of technicians who had only
a high school diploma or on-the-job ex-
perience. Furthermore, the majority of the
technicians did not have training on how to
perform HIV testing with educational ses-
sions on AIDS and hepatitis transmission
and prevention. This deficiency was found
mostly in peripheral/remote laboratories.

Conclusion

Discrepancies between what the techni-
cians knew, believed and practised have
decreased since 1993 but these should still
be addressed by stressing the benefits of
correct practice to the laboratory directors
and administrators to enforce such mea-
sures and then to technicians to make them
more aware of the risks of neglecting cor-
rect safety measures.

In addition, since it is known that illegal
laboratories exist, the health authorities
should enforce registration and licensing of
laboratories as well as optimal laboratory
practices. In cooperation with the profes-
sional directors and administrators, they
should write comprehensive guidelines
promoting the implementation and moni-
toring of universal precautions. They should
develop policies and procedures which will
effectively protect laboratory personnel
from infectious diseases in general. This is
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consistent with the fact that the employer
must provide for the employee a safe work-
ing environment and appropriate barriers
and ensure their appropriate use.

Implementation of a universal precau-
tions policy is not without difficulties.
Health care workers unaccustomed to
routine use of gloves or masks may find
them inconvenient and choose not to
comply. Others may overreact and use bar-
rier precautions unnecessarily when contact
with blood or body fluids is not likely. Both
problems can be addressed by providing in-
service training programmes and incentives
to encourage compliance. The universal
precautions system will add to costs, es-
pecially for disposable gloves, masks and
aprons, but may also save money in laundry
costs and employee workdays lost due to
illness.

In short, given the current status of HIV,
hepatitis and other pathogen infection and
testing, a policy of universal precautions
is much more likely to serve both patients’
and providers’ interests.

Lastly, regular training should include
the universal precautions, initial biohazard
handling, safety policies, safety activities,
safety equipment and materials, ongoing
monitoring and potential exposure of staff.
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