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ABSTRACT

Background: The incidence of Laboratory acquired infections is on the rise despite the existence 
and continuous upgradation of infection prevention protocols. The objective of this study was to 
determine the practice of lab staff before and after carrying out an intervention in the form of health 
education intervention based on WHO protocols for infection prevention. 

Methods: This is a Quasi-experimental study carried out in three hospitals in Rawalpindi. A total of 
n=38 technical and non-technical lab staff participated in the study. Laboratory practices were 
observed by the researchers themselves for a week. Then an education session was conducted for 
the staff regarding the World Health Organization (WHO) standard protocols for infection control. 
The post-intervention data were collected after about two weeks of health education sessions. Data 
were analyzed using SPSS version 22. Paired t-test was applied to compare the mean scores of pre- 
and post-interventional data.

Results: The laboratory staff participated in the study mostly 19(50%) belonging to the age(years) 
range of 20-27. The percentage of respondents having good practice of infection prevention proto-
cols before intervention was 7.5%, after the intervention this increased to 57.9%. Paired t-test showed 
that the difference in practice mean score of pre- and post-interventional data was statistically 
significant (CI=21.55-15.33 p-value=0.001).

Conclusion: Pre-intervention data showed that the practice of the staff was not completely in 
accordance with WHO infection prevention. After delivering the education session on WHO infec-
tion prevention protocols, there was a significant improvement in the practices of laboratory staff. 
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INTRODUCTION
Laboratory technical staff have to handle various 
samples and specimens and any kind of negligence 
could result in the transmission of infection caused 
by these pathogenic organisms1. As laboratory staff 
faced frequent exposure to infectious agents, the 
risk for occupational hazards increases. The transmis-
sion of laboratory infections can occur through a 
number of different routes. Some of these include: 
inhalation of contagious aerosols, contact with 
mucous membranes, or infection via the percutane-
ous route such as through cuts, accidental self-inoc-
ulation, etc2.
 
In developing countries like Pakistan where resources 
are already minimal the number of laboratory infec-
tions is alarmingly higher3. Standard precautions 
(devised in 1996 and revised in 2007 by the CDC, with 
recent changes in light of the COVID pandemic) 
make up the basic protocols that hamper the spread 
of infectious diseases4. Standard precautions such as 
hand hygiene, use of gloves, gowns, eye protection, 
use of cough etiquette, and safe disposal of sharp 
instruments can significantly reduce the incidence of 
LAIs. Specific infections can be prevented by mea-
sures such as prophylaxis after exposure and immuni-
zation of laboratory employees5. Compliance with the 
standard precautions is highly necessary to avoid 
these infections which is unfortunately low among 
healthcare workers6. A survey carried out in 2017 in 
Karachi proved that the carelessness of many labora-
tory technicians can lead to the spread of diseases. 
The statistics were astonishing because 65% of labora-
torians did not use PPE. Only 65% properly followed the 
procedure regarding the disposal of syringes and 
even though the use of mouth pipetting is now consid-
ered obsolete, 45% continued to do so7. 

Even the improper use of PPE poses a serious threat. 
The technician could contaminate the skin or their 
clothes during removal, thus acting as a potential 
transmitter of the contagious organism to co-work-
ers, fomites, and even patients8. Thus, lack of knowl-
edge among healthcare workers accounted for the 
non-compliance and carelessness leading to the 
spread of infections creating biohazard9. Multiple 
research has shown that interventional sessions can 
be quite pivotal in helping spread awareness 
regarding the harms of laboratory infections10. 
Discarding hospital waste requires a proper hospital 
waste management plan. Not just that, it is neces-
sary to abide by the procedures of waste disposal to 
ensure the complete prevention of environmental 
and occupational risks11. A remarkable decrease in 
laboratory infections could be noted if all proper 
preventive strategies were put into place. These 
mainly included hand hygiene, the use of personal 
protective equipment, and the correct disposal of 
hospital waste12. Studies had suggested that 
adequate educational sessions, training sessions, 

and refresher courses significantly improved the 
practices of HCWs toward infection prevention and 
control13,14. 

Some of the primary determinants of poor imple-
mentation of healthcare protocols in the laboratory 
included, according to WHO, poor knowledge and 
attitude regarding the spread of infections through 
staff members15. The reasons include limited 
infrastructure and resources along with poor man-
agement and organization; all of these factors man-
ifest in a lack of professional competency 16. The aim 
of this study was to determine the practice of lab 
staff before and after carrying out an intervention in 
the form of health education intervention based on 
WHO protocols for infection prevention.

METHODS
This study was carried out on the laboratory staff 
working in three different hospitals in Rawalpindi. 
The Study Duration was from May to November 
2022. The study got its ethical approval from the 
institutional review board of Rawalpindi medical 
university (Reference number: PSY-73-46-22). The 
Study Design was Quasi-Experimental. The sample 
size came out to be 38 calculated by WHO 
Sample Size Calculator. Lab staff working in three 
Allied hospitals of Rawalpindi were included in the 
study. Trainees and student-lab technicians and 
those who had attended recent refresher training 
were excluded from the study. 

A questionnaire was designed after reviewing differ-
ent scientific literature using a combination of 
dichotomous and Likert response scales. The ques-
tionnaire was divided into three sections which 
include informed consent, demographic data, and 
lastly assessment of practices of the lab technical 
staff regarding infection control procedures. The 
overall level of practice was classified as poor (< 20 
points, <70% score), moderate (21-25 points, 70–85% 
right answer), and good (26-30 points, 86–100% 
score) Intervention was done in the form of Health 
Awareness Session in accordance with WHO 
standard protocols for infection prevention by infec-
tion control officer for the lab staff in Hospitals. Data 
were retrieved in Excel and analyzed using SPSS 
version 22. Frequency, percentage, mean, pie 
charts, and tables for representation of data were 
used. Paired t-test was used for the comparison of 
pre-and post-intervention data, and a p-value of 
<0.05 was taken as statistically significant.

RESULTS
A total of 38 technical and non-technical lab staff 
participated in the study. The majority of them were 
technical staff, mostly 19 (50% ) belonging to the 
age group 20 to 27. Most of them were males. The 
demographic details are given in the following 
Table 1: 
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Table 1: Demographic characteristics of the participants

Variables n %

Gender
Male 23 60%

Female 15 40%

Age

20 to 27 19 50%

28 to 34 9 23%

35 to 41 10 27%

Qualification

Matric 9 23%

F. Sc / Bachelor 24 63%

Diploma 5 13%

Profession

Aya 0 0%

Ward boy 4 11%

Sanitary worker 3 8%

Technical staff 31 81%

Years of practice

Less than 5 years 22 57%

5 to 9 years 3 8%

10 to 14 years 8 21%

More than 15 years 5 13%

Infection control training
Yes 20 52%

No 18 48%

HBV and HCV Vaccination 
Complete 20 52%

Incomplete 18 48%

Injuries

Needle stick injury 23 60%

Burns 2 5%

Skin irritation caused by chemicals 13 35%

Guidelines for infection
prevention 

Yes 31 81%

No 7 19%

65% of the participants knew that hands must be 
washed with soap before lab work. This percentage 
increased to 84% after our intervention. Only 10% 
knew that immediate action after pricking the finger 
with an IV-line needle should be taken. This percent-

age increased to 58% after our intervention. Table 2 
shows the different aspects of lab practices 
observed before and after carrying out the interven-
tion. 

Effect of a health education intervention on practices of hospital laboratory staff; a quasi-experimental study
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Only 8% of the lab staff had a good level of practice in 
accordance with infection prevention protocols 
before the intervention and 62% had a moderate 

level. On the contrary, 58% of the lab staff had a good 
level of practice in accordance with infection preven-
tion protocols after the intervention (Figure 1).

Table 2: Practice of infection prevention protocol

Figure 1: Pre & Post-intervention practice of infection prevention protocols

Saeed et al.

Variables Pre-intervention
n (%)

Post-intervention
(n) (%)

Washing hands with soap. 25 (65%) 32 (84%)

Washing hands before and after donning gloves. 21 (55%) 25 (65%)

Prevention of the risk of acquiring/transmitting infections by personal 
protective equipment (lab gown, apron, and mask) to 2 (5%) 18 (47%)

Recapping used needles. 1 (2.6%) 26 (68%)

Sharp containers which are filled up to  are disposed of. 24 (63%) 27 (79%)

Sharp containers are securely closed. 27 (71%) 28 (73%)

Immediate action after pricking the finger with an IV-line needle. 4 (10%) 22 (58%)

Keep the lab clean and keep infectious waste in plastic bags or containers 
with biohazard labels. 31 (81%) 31 (81%)
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Paired t-test showed that the difference of practice 
mean score of pre- and post-interventional data 
was 18±10.58(C. I=21.55-15.33) with a p-value of 
0.001.

The significant p-value of 0.001 shows that the null 
hypothesis has been rejected and that the practice 
score of the population prior to intervention and 
after it is not the same. Hence our intervention has 
been proved fruitful and the mean practice scores 
of the infection prevention protocols improved after 
the intervention.

DISCUSSION
Hospital-acquired infections pose a threat to a 
million patients worldwide and are also a potential 
risk factor for healthcare workers as well. It is the 
responsibility of healthcare providers and managers 
to rude the risk of the spread of these hazardous 
infections as much as possible. When asked if partic-
ipants had ever attended any training program on 
infection prevention, 58 % had previously attended 
one or two training programs on infection preven-
tion, about one-two years ago. This number points to 
the fact that still, 42 % of our study population had 
never attended even a single workshop or program 
on infection prevention which is alarming. A study 
carried out in Nigeria showed that 67.2% of health-
care workers had previously had any form of infec-
tion prevention training17. In our study, we further 
wanted to assess the incidence of any injury that the 
lab staff would have faced during their work in 
hospital labs. 60 % of our study population had got 
needle stick injuries at least once during their work in 
the hospital lab. A study in Malaysia showed that the 
prevalence of needle stick injury in its medical labo-
ratory technicians was 28.7%18.  Yet another study 
conducted in Qatar, pointed out that of the total 
(1022) studied subjects, 214 studied subjects (20.9%) 
were victims of needle stick injuries4. 81% of our study 
population said that there is a proper display of 
infection prevention guidelines in their working 
department. It means that hospital administration is 
playing its part to educate the lab staff on infection 
prevention guidelines. 

Another worth mentioning thing that we wanted to 
observe in our study was the level of practice of 
infection prevention protocols among our hospital 
lab staff. Only 7.5% of our study population had a 
good level of practice with the infection prevention 
protocols prior to our intervention. And after our 
intervention, we observed that 57% of participants 
showed to have a good level of practice of infec-
tion prevention protocols. Another study in Ghana 
showed that compliance of health care workers 
including the lab technicians with Infection Preven-
tion and Control guidelines was 30.7%19.  This points 
to the fact that interventions such as awareness and 
educational sessions and workshops for hospital lab 

staff can improve the level of their practice of infec-
tion prevention protocols. We also observed that 
certain practices of infection prevention protocols 
were especially neglected by the hospital lab staff 
before our intervention. Before our intervention only 
1 participant out of 38 admitted that he does not 
recap the needles after use. All other 37 participants 
said that they had practice of recapping the 
needles after their use. This depicts the fact that 
knowledge and awareness of the practice of infec-
tion prevention protocols are much needed. 
Because recapping needles after their use can lead 
to re-usage of those needles by anyone who gets 
hold of them. But after our intervention, participants 
said that they then were doing the practice not 
recapping the needles after their use. This again 
shows the importance of interventions to increase 
the practice of infection prevention protocols17.

Furthermore, before our intervention only 2 partici-
pants of our study out of 38 said that they used 
personal protective equipment (lab gown, apron, 
mask) to prevent the risk of acquiring/transmitting 
infections. This shows that the use of PPE is not taken 
seriously by the hospital lab staff. Now this could be 
due to a lack of awareness or lack of motivation to 
use PPE during lab work. But after our intervention, 
we observed that 18 participants said that they then 
used PPE during their lab work. Thus, educating the 
lab staff regarding the proper use of PPE and its 
potential benefit can help in increasing the number 
of lab staff that adhere to the infection prevention 
protocols. In a study on the Effects of Infection 
Control Education for Nursing Students, it was 
concluded that significant increases in knowledge, 
awareness of standard precautions, and infection 
control performance were observed after the 
intervention 4. The guidelines and protocols for infec-
tion prevention are already available, it is now the 
need of the hour that these guidelines and protocols 
be followed by everyone dealing with infections 
and infectious waste and samples. This result that we 
have observed in our study stresses the need to 
introduce programs and workshops on infection 
prevention for lab staff working in various hospitals. 
Moreover, lab staff should be encouraged to attend 
these workshops on infection prevention. This will not 
only improve the performance of lab staff but will 
also ensure that no diseases are spread through the 
hospital staff itself. 

CONCLUSION
The practice of the lab staff regarding the infection 
prevention protocol was at par there was a need for 
a proper education session. After delivering the 
education session, there was a significant improve-
ment in practices. Therefore the regular educational 
sessions and refresher courses will help control labo-
ratory-acquired infections.
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playing its part to educate the lab staff on infection 
prevention guidelines. 

Another worth mentioning thing that we wanted to 
observe in our study was the level of practice of 
infection prevention protocols among our hospital 
lab staff. Only 7.5% of our study population had a 
good level of practice with the infection prevention 
protocols prior to our intervention. And after our 
intervention, we observed that 57% of participants 
showed to have a good level of practice of infec-
tion prevention protocols. Another study in Ghana 
showed that compliance of health care workers 
including the lab technicians with Infection Preven-
tion and Control guidelines was 30.7%19.  This points 
to the fact that interventions such as awareness and 
educational sessions and workshops for hospital lab 

staff can improve the level of their practice of infec-
tion prevention protocols. We also observed that 
certain practices of infection prevention protocols 
were especially neglected by the hospital lab staff 
before our intervention. Before our intervention only 
1 participant out of 38 admitted that he does not 
recap the needles after use. All other 37 participants 
said that they had practice of recapping the 
needles after their use. This depicts the fact that 
knowledge and awareness of the practice of infec-
tion prevention protocols are much needed. 
Because recapping needles after their use can lead 
to re-usage of those needles by anyone who gets 
hold of them. But after our intervention, participants 
said that they then were doing the practice not 
recapping the needles after their use. This again 
shows the importance of interventions to increase 
the practice of infection prevention protocols17.

Furthermore, before our intervention only 2 partici-
pants of our study out of 38 said that they used 
personal protective equipment (lab gown, apron, 
mask) to prevent the risk of acquiring/transmitting 
infections. This shows that the use of PPE is not taken 
seriously by the hospital lab staff. Now this could be 
due to a lack of awareness or lack of motivation to 
use PPE during lab work. But after our intervention, 
we observed that 18 participants said that they then 
used PPE during their lab work. Thus, educating the 
lab staff regarding the proper use of PPE and its 
potential benefit can help in increasing the number 
of lab staff that adhere to the infection prevention 
protocols. In a study on the Effects of Infection 
Control Education for Nursing Students, it was 
concluded that significant increases in knowledge, 
awareness of standard precautions, and infection 
control performance were observed after the 
intervention 4. The guidelines and protocols for infec-
tion prevention are already available, it is now the 
need of the hour that these guidelines and protocols 
be followed by everyone dealing with infections 
and infectious waste and samples. This result that we 
have observed in our study stresses the need to 
introduce programs and workshops on infection 
prevention for lab staff working in various hospitals. 
Moreover, lab staff should be encouraged to attend 
these workshops on infection prevention. This will not 
only improve the performance of lab staff but will 
also ensure that no diseases are spread through the 
hospital staff itself. 

CONCLUSION
The practice of the lab staff regarding the infection 
prevention protocol was at par there was a need for 
a proper education session. After delivering the 
education session, there was a significant improve-
ment in practices. Therefore the regular educational 
sessions and refresher courses will help control labo-
ratory-acquired infections.
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