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ABSTRACT

Introduc�on

A healthcare associated infec�on (HCAI) during pa�ent care 
is an emerging challenge to healthcare service delivery. 
Transmission of most of these HCAIs can be prevented 
through applica�on of standard precau�ons which are a set 
of infec�on control prac�ces followed during pa�ent care, 
whether or not they appear infec�ous or symptoma�c. 

Objec�ve

This study aims to assess the exis�ng knowledge and 
a�tude on infec�on control and standard precau�ons 
among healthcare personnel working in peripheral 
healthcare se�ngs of Nepal.

Methodology

It was a cross-sec�onal study and included nine different 
health facili�es in Makwanpur district. Knowledge and a�tude 
regarding infec�on control and standard precau�ons were 
assessed with the help of a self-administered ques�onnaire on 
a pre-determined scale. The results are presented as 
frequency distribu�on table and valid propor�ons.

Results

In the study, 91.9% of the HCWs agreed that HCAI is caused 
by micro-organisms that can be transmi�ed between 
pa�ents while 51.5% of them disagreed that HCAI can be 
caused by micro-organisms carried on the hands of 
healthcare workers. Majority (98.6%) of the HCWs believed 
that the use of gloves, mask and apron reduces the risk of 
HCAI whereas 13.5% of HCWs disagreed that gloves should 
be changed between the examina�on of different pa�ents. 
Although 97% of the HCWs agreed that hand should be 
washed before and a�er examining the pa�ent, 17.6% of them 
informed that they do not always wash their hands before 
and a�er examining a pa�ent.

Conclusion

Irrespec�ve of limited availability of infec�on control 
guidelines, it was found that the knowledge on HCAI control 
was good and majority of the respondents showed favorable 
a�tude towards infec�on control and standard precau�ons. 
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INTRODUCTION

Healthcare Associated Infec�on (HCAI) during pa�ent care 
is an emerging challenge to healthcare service delivery. At 
any �me, over 1.4 million people worldwide are found to be 
suffering from infec�ous complica�ons acquired in 

1healthcare se�ngs.  A survey carried out by World Health 
Organiza�on in 55 hospitals of 14 countries showed that an 

2average of 8.7% of hospital pa�ents had HCAI.  Such 
infec�ons leads to increase in disease severity, prolong 
hospital stay, emo�onal stress, func�onal disability and 

3financial burden to the pa�ent or pa�ent party.  In addi�on 
to pa�ent safety, it is also a major concern towards 
healthcare workers (HCWs) who are involved in the pa�ent 
care and are at high risk of HCAI. 

Transmission of most of these infec�ons can be prevented 
through applica�on of Standard Precau�ons (SPs), the 
precau�ons that healthcare workers must follow on all 
pa�ents at all �mes, irrespec�ve of their diagnosis or 

4,5infec�ous status.

In Nepal, li�le is known about knowledge of HCWs on 
Infec�on Control (IC) and SPs. Further, most of these studies 
are primarily based on workers from urban ter�ary care 

6centers.  Thus, this study was conducted to assess the  
exis�ng knowledge and a�tude of healthcare personnel 
working in peripheral healthcare se�ngs of Nepal towards 
HCAIs, IC and SPs. 

METHODOLOGY 

This was a cross sec�onal study carried out among 74 
healthcare workers from nine healthcare facili�es in 2015. 
Makwanpur, being the study district of Patan Academy of 
Health Sciences for its community based learning and 
educa�on ac�vi�es, was considered for this study. Included 
healthcare facili�es represent every category of the rural 
health-care se�ngs available in Makwanpur ranging from 
former sub-health post (SHP), Health Post (HP), Primary 
Health Care Centers (PHCC) to district hospital. All the 
HCWs from district hospital and at least two health facili�es 
of each category were randomly selected through non-
probability sampling. All HCWs who came in direct contact 
with pa�ents or their body fluids were included in the 
current study.

Knowledge and a�tude regarding HCAI control and 
standard precau�ons were assessed with the help of a 
validated self-administered ques�onnaire on a pre-
determined scale (agree, disagree and uncertain) which has 

6  been previously used in Nepalese se�ngs. The 
ques�onnaire was modified and translated to fit the local 

6context before use. Also, an observa�on checklist  was used 
to access the available facili�es in the ins�tu�on for HCAI 
preven�on and control.

Data obtained from the survey ques�onnaire and the 
®observa�on checklist was entered into a Microso� Excel  

spreadsheet. The results of the survey were presented in 
frequency distribu�on table and valid propor�ons 
following analysis with the help of Sta�s�cal Package for 

Social Sciences (SPSS) version 16.0

Ethical approval was obtained from Ins�tu�onal Review 
Commi�ee of Patan Academy of Health Sciences, an 
accredited body by Nepal Health Research Council. 
Informed verbal consent was received from the 
respondents before on-site data collec�on. Confiden�ality 
and anonymity of the study par�cipants was assured and 
maintained. 

RESULTS

Available facili�es for infec�on control

Majority of the respondents (95.7%) informed that they 

have regular supply of gloves in their unit or department. 

However, about one-fourth of the respondents men�oned 

that apron was not available in their respec�ve unit/ 

departments. About half of the respondents stated that 

they did not have regular supply of masks while more than 

fi�y percent of respondents stated that they did not have 

alcohol based hand rub available in their unit. Provision of 

container for safe disposal of infec�ous waste (78.6%) and 

sharp waste (89.9%) was reported by more than three-

fourths of the respondents. Recognizing a worldwide need 

to improve hand hygiene in health care facili�es, the World 

Health Organiza�on launched a guidelines on hand hygiene 
7 in health care in April 2006.  But half (49.3%) of the surveyed 

health facili�es in Makwanpur did not have infec�on control 

guidelines. (Table 1)

Item/ Facili�es   Available (in %)   

Gloves   95.7   

Masks   52.2

Aprons   75.4

Hand washing basin  90.0

Water Supply  95.7

Soap    97.1

Alcohol Hand rubs  46.4

Container for safe disposal of infec�ous waste 78.6

Container for safe disposal of sharp waste 89.9 

Infec�on control guideline  49.3

Table 1:  Availability of item/facility in health facili�es for 
                infec�on control

Knowledge on use of Personal Protec�on Equipment (PPE)

In the study, 97.3% of the HCWs agreed that hand should be 
washed before and a�er examining the pa�ent. Majority of 
HCWs agreed that gloves should be used while examining 
the pa�ent. Interes�ngly, 2.7% of them disagreed that 
hands should be washed a�er use of gloves. More than 
one-tenth (13.5%) of HCWs disagreed that gloves should be 
changed between pa�ents. Majority (98.6%) of the HCWs 
believed that the use of gloves, mask and apron reduces the 
risk of HCAI and were also aware of the fact that HIV can be 
transmi�ed by infec�ous needle s�ck. Also, around three 
percent of HCWs disagreed or were uncertain about 
transmission of Hepa��s B by needle s�ck injury. (Table 2)
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Table2:  Knowledge among HCWs of Makwanpur district on use of PPE (n = 74) 

Rajbhandari AK et al

Knowledge regarding PPE        Response (in %)
         Agree Disagree Uncertain

Hands should be washed before and a�er examining the pa�ent 97.3  2.7  0.0    

Gloves should be used while examining the pa�ent  89.2  9.4  1.4

Hands should be washed a�er gloves are used  95.9  2.7  1.4

Gloves should be changed between pa�ents   77.0  13.5  9.5

The use of gloves, mask and apron reduces the risk of infec�on 98.6  1.4  0.0

HIV can be transmi�ed by infec�ous needle s�ck  98.6  1.4  0.0

Hepa��s B can be transmi�ed by needle s�ck injury  97.2  1.4  1.4

Knowledge on infec�on control

Less than half (44.3%) of the HCWs had a�ended training on 

infec�on control. These trainings were given by several 

agencies including district public health office, Family 

Planning Associa�on of Nepal, Marie Stopes, Popula�on 

Service Interna�onal, Sparsh Nepal, etc, and dura�on of the 

training varied from 1-15 days. Majority (91.9%) of the 

HCWs agreed that HCAI is caused by micro-organisms that 

can be transmi�ed between pa�ents, however, more than 

half (51.4%) of them disagreed that HCAI can be caused by 

micro-organisms carried on the hands of healthcare 

workers. Nearly half of them disagreed that a pa�ent in 

cri�cal clinical condi�on increased the risk of HCAI. In total, 

almost one-third of them did not accept that inappropriate 

use of an�bio�cs can raise the risk of HCAI. In addi�on, 

almost one-fi�h (20.3%) of them disagreed with the fact 

that invasive devices, such as urinary catheteriza�on, can 

increase the risk of HCAI. Significant numbers (13.5%) of 

health workers were uncertain on whether such invasive 

devices could contribute in risk of HCAI. All the HCWs 

believe that pa�ent and visitors should be informed about 

possibili�es of transmission of HCAI including its preven�on 

Table 3: Knowledge on Infec�on Control among HCWs of Makwanpur district (n = 74)

Statement                    Response (in %)
      Agree Disagree Uncertain

HCAI is caused by micro-organisms that can be transmi�ed between pa�ents  91.9  6.7  1.4

HCAI can be caused by micro-organisms carried on the hands of health care personnel 48.6  51.4  0.0

Rou�ne hand decontamina�on reduces risk of infec�on in pa�ent   91.9  8.1  0.0

Rou�ne hand decontamina�on reduces risk of infec�on in healthcare workers  97.3  2.7  0.0

Hand decontamina�on between each pa�ent protects both staff and pa�ent  98.6  1.4  0.0

Invasive devices can increase the risk of HCAI     66.2  20.3  13.5

Hospital instrument should always be sterilized     97.2  1.4  1.4

A pa�ent in a cri�cal clinical condi�on increases the risk of HCAI   50.0  43.2  6.8

Inappropriate use of an�bio�cs can increases the risk of HCAI    51.4  37.8  10.8

HCAI can be par�ally prevented by strict compliance to infec�on control protocols 86.5  9.4  4.1

A�tude regarding infec�on control

measures. However, one-tenth of the respondents were 

s�ll reluctant and uncertain on par�al preven�on of HCAI 

through strict compliance to infec�on control protocols. 

(Table 3).

While assessing the a�tude of HCWs regarding infec�on 

control measures, it was found that almost one-fi�h 

(17.6%) of the health workers washed there hands only at 

�mes before and a�er examining a pa�ent. Only two-third 

(29.7%) of the total health workers some�mes dried their 

hand a�er ge�ng their hand washed while 2.7% did not dry 

at all. More than one third (39.2%) of HWs did not always 

wear a waterproof apron when there is the possibility of 

blood or other body fluids splashing on their clothes. 

Similarly, about one fourth (24.3%) of the HCWs did not 

always wear face mask when there is the possibility of 

splashing of blood or other body fluids. Almost all the health 

workers agreed that needles and other sharp objects need 

to be collected into the designated sharp container 

however, more than two thirds (67.6%) never recapped 

used needles. (Table 4)
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Table 4: A�tude of HCWs of Makwanpur district towards infec�on control measures. (n = 74)

Statement                    Response (in %)
      Always Some�mes Never

I wash my hand before and a�er examining a pa�ent.  82.4  17.6  0.0

I dry my hands a�er hand washing  67.6  29.7  2.7

I wear gloves whenever there is possibility of exposure to blood or other body fluids 95.9  2.7  1.4

I wash my hands a�er removing disposable gloves  95.9  4.1  0.0

I wear a waterproof apron whenever there is possibility of blood 

     or other body fluids splashing on my clothes  60.8  14.9  24.3

I wear a mask on my face whenever there is possibility of blood 

     or other body fluid splashing  75.7  16.2  8.1

I wear a clean washed uniform everyday  90.5  9.5  0.0

I dispose of all the contaminated items into a disposal bag. 97.2  1.4  1.4

I immediately wipe up all spills of blood and any other body fluids 94.6  1.4  4.0

I cover my broken skin before coming to work.  97.3  2.7  0.0   

I consume food and beverages in pa�ent/resident care areas 0.0  2.7  97.3

I put used needles and other sharp objects into the designated 

      sharp container  98.6  0.0  1.4

I recap used needles  25.7  6.7  67.6

DISCUSSION

The primary goal of the present study was to assess the 
knowledge and a�tude of HCWs on IC and SPs. Studies have 
reported different levels of knowledge related to IC in 
HCWs, and the propor�on of HCWs who were aware of 

8,9these prac�ces ranged from 16-75%.

The key finding of the study was that the knowledge scores 
were high whereas prac�ce was moderately high except in 
few procedures. The most astonishing finding of this study 
was that HCWs have a posi�ve a�tude toward infec�on 
control guidelines and recognize its importance. This finding 
is similar to the studies carried out in Saudi Arabia that have 
assessed a�tudes toward hand hygiene in medical 

10,11 se�ngs. In our study 97.3% of them never consumed 
food in pa�ent care area which was a very healthy prac�ce 
related to the hygiene.

A study in Jordan reported around 49.6% of HCWs had 
12knowledge of infec�on control.  In contrary, a similar kind 

of study conducted in Nepal stated that only 16% of HCWs 
6had knowledge of infec�on control.  A study in India which is 

consistent with our study, had reported around 75.5% of 
staff nurses at a ter�ary care hospital had knowledge of 

9 infec�on control.

In the present study, HCWs were found having adequate 
knowledge regarding hand washing. A�ributable reasons 
could be sufficient training for infec�on control measures, 
regular and adequate supply of PPE, and carefully 
implemen�ng them in daily prac�ce. 97.3% of the HCWs 
knew about hand washing prac�ces before and a�er the 
pa�ent's examina�on. Amongst them, only 82.4% 
(men�oned that they) washed their hand. Our study is 

consistent with the study conducted among the nurses in a 
ter�ary care hospital of India where 93% of respondent 
reported that they wash their hands before and a�er 

8 a�ending to each pa�ent. This study was also similar to a 
.13study carried in Birmingham teaching hospitals  Nearly, 

90% knew about the use of gloves but surprisingly almost 
95.5% used it in need which was a good prac�ce. 
Knowledge can be said as adequate as nearly more than 
90% of workers had knowledge about the use of different 
PPE. Knowledge regarding changing of gloves between 
pa�ents was seen in 77%. Different studies have extensively 
reported subop�mal and non-uniform adherence to 
standard precau�ons by HCWs in both developed as well as 

14-16in developing countries.  Another study from North India 
had reported that 40% of HCWs recapped needles and only 

1732% wore eye protec�on during their procedures.  In our 
study, approximately 25.7% recapped needles, 75.7% of the 
HCW's used mask and 60.8% used apron which is consistent 
with previous studies. Nearly 70% of HCWs always complied 
with different precau�ons methods of infec�on control in 
our study which is consistent with the studied carried out in 

12Jordan.  Similar study in India stated the mean reported 
9infec�on control prac�ce to be 57.5%.  It included washing 

hands, wiping up the floor immediately, wearing gloves, 
apron, masks, clean uniform and disposing needles and 
foods correctly.

CONCLUSION

It was found that 49.3 percent of the surveyed health 
facili�es in Makwanpur do not have any infec�on control 
guideline available in their ins�tu�on and 55.7 percent of 
HCWs have not received any training on HCAI control. 
Nevertheless, their knowledge on infec�on control was 
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good and all respondents showed favorable a�tudes to 
infec�on control and hand hygiene. Majority of them 
agreed that they should wash their hand before and a�er 
examining the pa�ent. They also agreed that glove should 
be used while examining the pa�ent and hand should be 
washed even a�er gloves are used. However, around half of 
the respondents s�ll do not agree with the fact that HCAI 
can be caused by microorganisms carried on the hands of 
health care personnel.  

RECOMMENDATIONS
In order to reduce the risk of HCAIs HCWs should be 
oriented and equipped with requisite knowledge, skills and 
a�tudes for good infec�on control prac�ces at healthcare 
se�ngs. Arrangement of mandatory training provision by 
the concerned authori�es is recommended for every HCWs 
on infec�on control measures before these workers start 
offering their services. Also, an infec�on preven�on manual 
containing instruc�ons and prac�ces for pa�ent care 
should be made readily available in every healthcare 
se�ng, and should be updated in a �mely fashion. 
Provision of periodic refreshment training on infec�on 
control needs to be integrated with regular na�onal public 
health programs. 

Original Research Article Rajbhandari AK et al

LIMITATIONS OF THE STUDY

Although this research tries to assess the prevailing 
knowledge and a�tudes of HCWs towards IC and SPs, there 
were few study limita�ons. Some of the eligible 
respondents who were not physically present on the day of 
survey were not included in the study. Also, as the study 
sites were purposively selected and data were self-
reported, this limits the precision of the study and the study 
findings may hold limited external validity.
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