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Abstract

Background: Health care workers are potentially exposed to infections through contact with blood and body fluids
while performing their duties. The practice of standard precautions is widely promoted to protect them from exposure to
this infection. However; there is suboptimal practice in preventing exposure, especially, in resource limited settings. So
this study aims to assess standard precautions practice among health care workers and factors affecting their practice
in Mekelle special zone, Northern Ethiopia.

Methods: Institution based cross sectional study with quantitative and qualitative component was conducted
among 483 health care workers. Face to face interviewing, observation and FGD were used to obtain information.
Descriptive statistics and binary logistic regression analysis were performed.

Results: Of all 483 health care workers 207 (42.9%) of them had good practice of standard precautions. Young
health care workers had a good practice when comparing with those older age. The odd of good practice among male
likely to be reduced by 50% than female. The study found that, when compared to laboratory technician, doctors and
nurses had 80% and 70% reduce odd of good practice respectively. The presence of written guideline and training
given for the health care workers were also predictors of standard precautions practice.

Conclusions: There is suboptimal and inconsistent practice of standard precautions in the health care setting that
put patients and health care workers at significant risk of acquiring infections. Therefore, the health authorities need
to give comprehensive continues and quality in-service training for the HCWs and provision of the necessary infection
prevention supplies to maintain optimal practice in the health care setting.
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Introduction

Infections in health care services represent a global problem and
constitute one of the main causes of morbidity and mortality associated
with clinical, diagnostic and therapeutic procedures. Besides their
range for patients, the problem is equally important for health care
workers (HCWs), who are continuously subject to occupational
risks and presents a major risk for the transmission of infection such
as Hepatitis B Virus (HBV), Hepatitis C Virus (HCV) and Human
Immunodeficiency Virus (HIV) [1].

Globally it is estimated that about 40% of HBV and HCV infections
and 2.5% of HIV infections in HCWs are attributable to occupational
sharps exposures. As exposure is a constant premise for professionals,
intervention measures have been proposed to minimize this situation,
with the implementation of standard precautions as one of the strategies
[1-4].

The use of standard precautions is recommended for all patients,
regardless of suspected or confirmed infection status. It is applied in any
setting in which health care is delivered based on the principle that all
blood, body fluids, secretions, excretions except sweat, non-intact skin,
and mucous membranes may contain transmissible infectious agents
[5-7]. So these procedures advise HCWss to practice regular personal
hygiene, use protective barriers depending on the anticipated exposure
and safe injection practices. It also include disposal of sharps, body
fluids, and other clinical wastes properly [8-10].

Morbidity and mortality rates due to health care associated
infections in patients and HCWs can be reduced by applied standard
precautions. Unfortunately despite the simplicity and clarity of these
precautions, the practice among HCWs in clinical setting is low,
especially in resource limited settings, thus exposing HCWs to risk of
infection [11,12].

Sub optimal and non-uniform adherence to standard precautions
in both developed and developing countries seemed to be a common
practice [3,13]. For instance a study done in North Eastern Nigeria
suggested that compliance with hand hygiene was 38.7% among health
workers that had the knowledge about the precautions [7]. Similarly, a
study done among HCWs in Ethiopia suggested that annual prevalence
of needle stick injury was 17.5% which is attributed to risky habits and
suboptimal standard precautions compliance [8]. Likewise, the finding
was observed in Tigray region of Ethiopia which assessed the incidence
of exposure of HCWs to blood and body fluids that, 17.2% of HCWs
exposed to needle stick injury and 56.3% of them had contact of blood
and body fluid to their skin. These exposures are mainly preventable by
compliance with standard precautions [14].

The level of compliance with standard precautions may also differ
due to the absence of an enabling environment in the health institution,
such as a lack of constant running water or a shortage of personal
protective equipment [8,15].

In Ethiopia, there is dramatic increase in the development of health
facilities. Despite, Ethiopian Federal Ministry Health have clearly
defined policies and procedures to implement universal precautions/
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standard precautions, less emphasis is given at the facility level for the
preventive strategies in reducing occupational injuries and increasing
conformity with standard precautions [8,16]. Still the problem is
important and different study were recommending infection control
teams and researchers need to consider the reasons for non-compliance
and provide a supportive environment that is conducive to the routine,
long-term application of standard precautions [11]; very few studies
were conducted in Ethiopia to assess the status of standard precautions
practice among HCWs and factors inhibiting the practice. So this study
attempted to assess standard precautions practice and associated factors
among HCWs who have direct contact with patients in public health
facilities of Mekelle special zone, Northern Ethiopia.

Materials and Methods

Institution based quantitative cross-sectional study complemented
by qualitative study was conducted in 5 public health centers and 3
public hospitals found in Mekelle special zone, Northern Ethiopia,
from January to February 2012. All health care personnel including
physicians, nurses, midwives and laboratory technicians who have
direct patient care or specimen contact in the study area were included
and became 672 professionals. Finally, simple random sampling
method was applied in each facility to select the 505 study participants
for interviewing. For the qualitative data purposive sampling was
used to select discussants for focus group discussion (FGD). Sixteen
participants (10 nurses, 2 doctors, 2 Midwives and 2 laboratory
technician) were included in the FGD with 2 groups (1 in hospital and
1 in health center) to explore the experience in the practice of standard
precautions.

Data were collected using a self-administered structured
questionnaire, observational checklist and FGD methods. The tools
were developed in English after reviewing relevant qualitative and
quantitative literatures in reference to the research question. The
variables were checked for clarity and translated into the local language

Variables Frequency (n=483) Percentage (%)
Age (yrs)
20-29 164 34.0
30-39 234 48.4
40-49 85 17.6
Sex
Male 157 32.5
Female 326 67.5
Profession
Doctor 35 72
Nurse laboratory technician 382 791
66 13.7
Service year(yrs)
1-10 289 59.8
11-20 143 29.6
21-39 51 10.5
Department
Internal medicine 37 7.7
Surgery 62 12.8
VCT 22 4.6
Lab 64 13.3
Pediatric 44 9.1
Emergence 29 6.0
Out patient 161 33.3
Gynecology 64 13.3
Level of health
Institution
Referral hospital 209 43.3
Regional hospitals 182 37.7
Health centers 92 19.0

Table 1: Socio-demographic factors of health care workers in public health facilities
of Mekelle special zone, Northern Ethiopia.

of Tigrigna and then back translated into English to check consistency.
Six enumerators who are fourth year Public Health officer students
were hired and trained to collect the data and supervision was done
at the spot by principal investigator and supervisors. The tools were
pretested on a sample of 20 HCWs in a nearby defense hospital and
corrections were made accordingly.

Study variables included were socio-demographic characteristics
such as age, sex of the HCWs, self-reported practice on standard
precautions and factors affecting their practice. Observational checklist
was used to observe the general conditions, existing practices, safety,
availability and accessibility of materials. Observation lasted on an
average 40-50 minute before the structured interview had resumed to
the participants on the day of data collection and the particular activities
were kept blind not to likely influence normal routine activities. FGD
was used to elicit responses on factors affecting practice of HCWs on
standard precautions.

The respondents were asked twelve questions to assess their overall
standard precautions practice. Considering the practice mean score
of the respondents answers to make a dichotomous groups, that those
HCWs reported to perform less than and equal to the mean value out of
12 practice questions as’ poor’ and HCWs reported to perform greater
than and equal to the mean value of stated 12 practice questions as
‘good’. Respondents that practice the specific component of standard
precaution every time without any interruption considered as ‘Always)
those individuals practice many times considered as ‘Often] those
individuals that practice once or two times per year considered as
‘Seldom’ and individuals that didn’t use the specified practice at any
time or at any occasion considered as ‘Never’ practice.

SPSS version 20.0 was used for data analysis. Analysis was made
with binary logistic regression to evaluate the relationship of selected
independent variables with dependent one. Finally, independent
variables found significant and with P-value<0.2 were entered to
mulvariate logistic regressions to control the effect of confounding.
Frequency distributions, percentages and odds ratios (OR) with
95% confidence level (C.I) was calculated for statistical significance
tests between variables. Major findings from FGD was narrated and
summarized based on thematic areas in terms of the components of
standard precautions. Data interpretation for both quantitative and
qualitative information was done independently. Triangulations of the
interpreted findings were an issue of the study.

Ethical statement

Ethical approval and clearance was obtained from Mekelle
University, College of Health Sciences Research and Community
Service. All participants were informed about the purpose and
significance of the survey to get the consent of the respondents and
their full right to refuse, withdraw or completely reject part or all of the
study. Participants name were kept confidential throughout the study.
The right of participants to anonymity and confidentiality was ensured
by making the questionnaire anonymous. Finally written consent was
obtained from participants in a form provided with the questionnaire
after the data collectors inform the minimum risk and the benefit of
the study.

Results

Characteristic of the study participant

A total of 505 study participants were included in the study and
483 HCWs were responded to the study with 95.6 % response rate. As
shown in Table 1, majority 382 (79.1%) of the respondents were nurses
and midwifes; with more than half 326 (67.5%) of were females workers.
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Type of personal protective equipment n

Personal protective (%),n=483
equipment Practice Glove Gov;:/lglrz]istlc Mask and goggle
Always 419(86.7) 434(89.9) 50(10.3)
Often 56(11.6) 33(6.8) 101(20.9)
Seldom 8(1.7) 15(3.1) 236(48.9)
Never 0(0) 1(0.2) 96(19.9)

Table 2: Practice of personal protective equipment among health care workers in
public health facilities of Mekelle special zone, Northern Ethiopia.

Type of personal protective equipment

Stated reasons used

For poor practice of Personal

protective Glove n (%) Gownn (%)  Mask T”d
equipments (n=64) (n=49) (0/53;’3?533)
Shortage of supply 10(15.6) 35(71.4) 366(84.5)
Carelessness 10(15.6) 0(0) 10(2.3)
Discomfort with use 25(39.1) 12(24.5) 50(11.6)
Might cause fear in patients 19(29.7) 2(6.1) 7(1.6)

Table 3: Reasons for poor practice of personal protective equipments among
health care workers in public health facilities of Mekelle special zone, Northern
Ethiopia.

Practice of
standard
. precautions Crude OR Adjusted OR
Variable o o
Category Good Poor (95% C.1.) (95% C.1.)
n n
Age of HCWs 20-29 82 82 3.5(1.9,6.3) 2.6(1.1, 6.4)*
(in years) 30-39 106 128 2.9(1.6,5.1) 2.5(1.1, 5.3)
40-58 19 66 1.0
Servi 1-10 137 152 2.6(1.3,5.2) 1.2(0.5, 3.2)
ervice year
of HCWs 11-20 57 86 1.9(0.9,3.9) 1.1(0.4, 2.6)
21-39 13 38 1.0
Se Male 53 104 0.6(0.4,0.8) 0.5(0.3, 0.8)**
X
Female 154 172 1.0
Doctor 10 25 0.2(0.9,0.6) 0.2(0.1, 0.6)**
Profession Nurse 155 227 0.4(0.2,0.7) 0.3(0.2, 0.6)**
Laboratory | 42 24 1.0
Written Yes 154 152 2.4(1.6,3.5) 1.8(1.2, 2.8)**
material No 53 124 1.0
. Yes 139 171 1.3(0.9,1.8) 1.6(1.0, 2.4)*
Training
No 68 105 1.0

**significant at p<0.01 *significant at p<0.05

Table 4: Bivariate and Multivariate logistic regression analysis; a predictor for
good practice of standard precautions among health care workers in public health
facilities of Mekelle special zone, Northern Ethiopia

There were 209 (43.3%) respondents from referral hospital. The mean
age of the respondents was 33.34 + 6.61 and with a median 10.0 year
of work experience in their current job title after the last graduation.
About two thirds (64.2%) of the study participant got training on
standard precautions.

Health care workers observed practice

From the 170(100%) observed rooms in all health facilities,
109(64%) of the rooms had running water. One hundred sixty three
(95.7%) of the rooms had waste collection containers for sharp objects
located closer to work area. From all room observed 108(63.4%) of
them had written guideline or picture on risk communication. From
the 483 observed HCWs, only 174(36%) of them were washed their
hands for clinical procedure that need hand hygiene. During the
observational period 172(35.6%) of HCWs had contact with blood of
whom 131(76.2%, n=172) washed their hands after wards.

A total of 483 injection practices were observed from each HCWs.
Fifty-seven (11.8%) of the HCWs recap needles after injection.
Regarding waste disposal practice almost all 448(92.8%) of HCWs
dispose ward wastes in the labeled containers.

Self-reported practice on standard precautions

From 483 HCWs only 297(61.5%) always practice hand washing
after any direct contact with patient, 166(34.4%) practice often and
the remaining 20(4.1%) practice seldom. This study further assessed
the major reason for poor practice and most of 157(84.4%) of the
respondents said that water and soap were not available at patient
care areas. As shown in Table 2, majority of the HCWs reported as
they ‘always’ use gloves and gown during procedures that needs this
protective equipments. But only 50 (10.4%) of them reported that they
‘always” wore Mask and Goggle. As shown in Table 3, the major reasons
for poor practice of personal protective equipments like glove, gown
and goggle, was shortage of supply.

Two hundred ninety one (60.2%) of the HCWs reported that they
exposed to splash of blood or body fluid on their mucus membrane
(i.e. eye, nose or mouth) in the last one year. After giving injection or
drawing blood from patients 398(82.4%) of the HCWs reported not
recapping used needles, 82(17.0%) of them had recapping and 3(0.6%)
of them practiced bending needles by hand. Regarding to exposure to
sharp or needle stick injury 107(22.2 %) of the HCWSs exposed in the
last one-year. Carelessness was the major reason stated by HCWs for
recapping needles (54.1%, n=85). Discarding used needles and other
sharps in a safety box was practiced among 384 (79.5%) of HCWs.

Considering standard precautions practice of the HCWs as ‘good’
and ‘poor, only less than half 207(42.9%) of the HCWs had good
practice on standard precautions.

In Table 4, the multivariate analysis showed, the odd of good
practice was 2.5 times higher in young age more than HCWs of
older age [AOR (95%C.1.)=2.5(1.1, 5.3)]. Odd of good practice was
likely to be reduced by 50% among males compared to female [AOR
(95%C.1.)=0.5(0.3, 0.8)]. The type of health profession has association
with the practice of standard precautions. Compared to laboratory
technician, doctors and nurses had 80% and 70% reduced odds of good
practice, [AOR (95%C.1.)=0.2(0.1, 0.6)] and [AOR (95%C.1.)=0.3(0.2,
0.6)], respectively. HCWs working in the rooms having written material
for risk communication had 1.8 times increase the likelihood of
practicing standard precautions than HCW's working in rooms without
written material for risk communication [AOR (95%C.1.)=1.8(1.2,
2.8)]. Finally the odd of good practice was likely to be higher by 1.6
times in HCWs trained for standard precautions than those didn't
take training [AOR (95%C.1.)=1.6(1.0, 2.4)]. But in this study work
experience turned to be insignificant.

Summary result of focus group discussion

The practice of standard precautions varied among participants and
by procedures. Discussants emphasized the presence of barriers for the
good practice of standard precautions. Shortage of water, soap, personal
protective equipments were the main reasons stated by the discussants.
A 25 year old Nurse said that;

“Hand washing! It is very necessary, but we dont wash always
because, our ward have problem of taps....”

All of discussants agreed on the shortage of at least one of the
personal protective equipments. Forty two years old Nurse stated that;

“T had more than ten years of experience but I never use goggle or
mask ...”
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And the other participant from the hospital shares his experience;

“.. I had exposed to blood splash on my eyes because I felt tired and I
had no protective device to wear.”

Several participants verbalized that the time constraints imposed
by the high patient flow impacted their ability to practice standard
precautions. One participant from health center stated that;

“The reason for exposure to needle stick injury or blood splash to eye
is due to high patient flow and time constraint...”.

Discussion

Health care associated infections in HCWs can be reduced by
appropriately and stringently applied standard precautions. But
unfortunately, despite the simplicity and clarity of the practices
different study showed that the practice within the clinical setting is
low [9,11]. Similarly this study found out only less than half (42.9%) of
the HCWSs had good practice of standard precautions. Level of practice
in this study was similar with the study done among Vietnamese HCW's
that the percentage score for practice was only 46.1% of the maximum
score [12]. These indicate there is suboptimal practice of standard
precautions in most of the HCW's and the finding is similar with studies
done in different areas [8,12,17,18]. The level of training about standard
precautions by the current participants is 64.2% and this finding was
much higher than a study done among HCWs in two administrative
regions of Ethiopia and India which is 39.6% and 36% respectively
(8,19].

Considering that hand washing is the single most important means
of preventing the spread of infection and it is one of the components
of standard precautions [1,20]. This study assessed the practice of
HCWs related to hand washing and found out 61.5% of the them
always practiced hand washing after any direct contact with patient.
This finding is lower that a study done in southern Nigeria that 85%
of the respondents in public facilities always washed their hands [21].
But comparing with a study done among Interns of a Medical College
in West Bengal, India, the current finding is higher that was 54.7% of
them practice hand washing [22]. However, the observed practice was
much less than the reported practice that was only 36% of the HCWs
washes their hands during procedures. This difference may be due to
social desirability bias; that HCW's exaggerated their reported practice
of hand washing than the actual. In addition, shortage of water could
be a reason for non-compliance; the idea was supported by the both
quantitative and qualitative finding.

For the prevention of potential exposure to blood and other body
fluids depend on the type of procedures and personal protective
equipments used [15,20]. Almost 90% of the HCWs worn gown and
this finding were higher than a study done in America that, overall gown
compliance rate of 73% [23]. Similarly, 86.7% of the HCW's always used
glove which is higher than a study done in two administrative regions
of Ethiopia. This is 79.8% [8].

In this study the use of goggles and/or mask was particularly
poor, that only 10.5 % of the HCW’s always worn goggles in workplace
having exposure to blood and other body fluids. This finding is a bit
higher than a study done in Southern Nigeria which is only 5% of the
HCWs always worn goggles during deliveries or surgeries [21]. This
may be due to shortage of material as supported by the qualitative and
quantitative findings.

The study found out 17.0% of the HCWs recapped used needles
in the last one year. The finding also supported by observed practice
that, 11.8% of HCW s recap used needles. The proportion of recapping

practice was relatively lower than previous study done in two
administrative regions of Ethiopia that 46.9% of HCWs recap used
needles and this may be due the intervention done in the last two years
by the responsibly bodies [8].

Self-reported one-year prevalence of needle stick or sharp injury
was 22.2% and this result was almost similar with a studies done in two
administrative regions of Ethiopia and another study done in Tigray
region, Ethiopia that is 17.5% and 17.2% respectively [8,14]. This study
also showed that a large number of HCWs (60.2%) were exposed to
splash of blood or body fluid on their mucus membrane in the last
one year and this finding was much higher than (20.2%) a study done
in two administrative region of Ethiopia [8]. The stated prevalence of
needle stick injury and splash of blood or body fluid might happen
because of carelessness of the HCWs. The other external reason for
high prevalence of needle stick injury and splash of blood or body fluid
might be shortage of personal protective equipments, time constraint
and high patient flow. This idea also supported by the FGD discussant.

This study also observed that almost all (95.7%) of the rooms had
collection material for sharp objects located as closer to the practical
area. Provision of sharps collection containers for proper disposal of
sharps and placing this containers close to the point of use have a high
contribution for prevention of needle stick injuries and recapping of
used needles in the health care facilities [8,15]. Comparing with the
study done in two administrative region of Ethiopia, the decline in
recapping of used needles in this study may be due to the provision of
these containers closer to the working area.

The present study also found out significant differences in the
practice of standard precautions among different group of HCWs that
affects the practice; females were more likely than males to practice
standard precautions and this finding was similar with the study
done in America [23]. Young HCWs had a good practice of standard
precautions when comparing with those old ones. Studies found out
significant differences in the practice of standard precautions among
different profession and accordingly non-physicians were significantly
more compliant than physicians [23]. Similarly, the present study also
showed that comparing with laboratory technician, Nurses and Doctors
had less likely to practice standard precautions. In this study the odd of
good practice was likely to be higher in HCWs trained for standard
precautions that who didn’t take training. Unfortunately, this finding
was dissimilar with a study done in two administrative region of Ethiopia
and India that taking training was not found to be a predictor for the
good practice [8,19]. A study done in Ethiopia showed that, nurses with
less experience were at a higher risk of exposure to infectious diseases
and had weak universal precautions practice [24]. But in the present
study, work experience had not statistically significant for good practice
of standard precautions.

One of the limitations of this study is the possibility of respondents’
bias that they were likely to over report their practice. Recall bias is
also another dimension which could be a factor for misclassification
of practices.

Conclusions

This study concluded that there is a suboptimal and inconsistent
practice of standard precautions in the health care setting that increasing
the likelihood of acquiring risk from nosocomial infections. The good
thing the Ministry of Health of Ethiopia develops clearly defined
policies, procedures, and financial mechanisms for the prevention of
infection in the health care facilities. As a result the management bodies
need to give comprehensive, continues and quality in-service training
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for the HCWs. Provision of infection prevention protective devices and
sustain the availability of risk communication materials in the facilities.
Capital investment is need to be provided to ensure that sinks and
running water are available at all times in all patient care areas. Each
facility has an infection prevention committee and they need to work
to have a close supportive supervision, monitoring and evaluation of
standard precautions practice as one of their responsibility.
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