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Abstract

Hand hygiene (HH) serves as a primary public health measure against healthcare-associated infections. During
the coronavirus disease 2019 (COVID-19) pandemic, caused by the severe acute respiratory syndrome (SARS)
coronavirus 2 (SARS-CoV-2), HH has been fundamentally reinforced for preventing infection transmission
globally. This cross-sectional study provides data as a baseline evaluation of knowledge, attitude, and
self-reported practice, along with the differences of each between medical and nursing staff. A self-adminis-
tered questionnaire comprising a standardized World Health Organization Hand Hygiene Knowledge
Questionnaire (WHO, revised August 2009) and Likert scales for attitude and practice was employed, using
convenience sampling to collect data from 383 healthcare workers (HCWs), 92 nurses (24.9%), and 277 doc-
tors (75.1%) in a tertiary-care military hospital. Both nurses and doctors had moderate knowledge with no
significant difference (P = 0.54). Moreover, attitude and practice were reported as moderate for both groups.
However, the self-reported HH practice of doctors was significantly (P < 0.05) better than that of nurses, while
nurses had significantly better (P < 0.01) attitudes in comparison with doctors. Participants who had received
formal training in the previous 3 years were 70.65% among nurses and 44.76% among doctors. In total, 78.36%
acknowledged routine use of alcohol-based hand rub. It suggested a relationship of HH to demographic
variables, professional role, and departmental service. It should be noted that this study shows no relationship
between knowledge and practice, and a negative correlation between knowledge and attitude. Concurrently,
while further investigation is required to pinpoint the obstacles to achieving proper HH, it can be concluded
that infrastructure promoting its practice among HCWs needs to be established.
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ands of healthcare workers (HCWSs) become
Hroutinely colonized during patient care, serving
as vehicles for transmission and leading to
healthcare-associated infection (HCAI) (1, 2). HCAI
occurs during the process of care in a hospital or another
healthcare facility, with the infection not having been
present or incubating at the time of admission (3). In a
healthcare facility, the sources of infection, and of the
preceding contamination, may be personnel, patients, or
the inanimate environment, transmitted mostly via large
droplets and direct contact with infectious materials (4).
HCALI can be prevented by proper HH, which refers to
any act of hygienic hand antisepsis to reduce transient
microbial flora (2).
The coronavirus disease 2019 (COVID-19) pandemic,
caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has put forth HH practices

for preventing infection transmission. Together with
research into effective treatment and immunization
against SARS-CoV-2, further studies of HH practices
and behavior remain crucial. While the incidence of
HCALI in developed countries varies between 5.1 and
11.6%, rates in developing countries (up to 19%) are
markedly higher (3). Ranked as one of the top 10 causes
of hospital-related deaths, its implications include
prolonged hospital stays, long-term disability, cross-
transmission of antimicrobial-resistant pathogens, and
financial burden (3). Despite its importance for patient
and staff safety, HCW compliance with HH remains
poor, being a major public health concern (5, 6). Together
with diagnostic difficulties, lack of surveillance systems,
and the implementation of basic infection control
measures, HCAI greatly overwhelms the capacity of
economically constrained developing countries. Notable
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factors impacting compliance with HH are inadequate
knowledge, poor attitude, scarcity of resources, lack of
role models, high workload and behavioral perceptions,
lack of training and feedback, male gender, lack of time,
and understaffing (6-11). Furthermore, studies conducted
on HCWs reported moderate knowledge (9, 12). However,
studies showed low attitude toward HH and a significant
relationship between improved practices and formal
training and education (13, 14).

In Pakistan, with economic constraints, inadequate
infection-control practices, lack of proper surveillance
programs, and inequities in the healthcare system, there
is a paucity of data exploring this subject. However,
one study signified better HH knowledge among physi-
cians as compared with the nursing group (63.1%);
however, there was no significant difference in the prac-
tice of HH in compliance with recommended HH
guidelines (15). Another study conducted in Karachi
demonstrated 12.3% compliance among HCWs, with
62.73% of participants being aware of the World Health
Organization (WHO) guidelines on HH. Despite
65.56% of participants being aware of HCAI, more
than half of the participants (62.26%) were unaware of
their complications including life-threatening infec-
tions, especially among immunocompromised patients,
and 45.75% had never attended a formal lecture on the
subject (11).

In the interests of improving the quality of healthcare
services through adherence to hand hygiene (HH) stan-
dards and precautions that need to be promoted through
structured training and surveillance programs, this study
aimed to provide baseline data regarding knowledge, atti-
tude, and self-reported practice among healthcare work-
ers (HCWs); assess and identify gaps and factors affecting
knowledge, attitude, and practice among HCWs; and
evaluate the difference between medical and nursing staff
knowledge, attitude, and practice of HH.

Methods

A cross-sectional study was conducted using convenience
sampling technique on eligible medical and nursing staff,
working in a tertiary military hospital of Lahore, Pakistan.
Data were collected from September 2019 to August 2020.
The minimum sample size required was 370 using the
WHO sample calculator at a 95% confidence interval and
5% precision with the assumption of a 60% noncompli-
ance rate. To reduce bias, a self-administered question-
naire of standardized scales was built comprising four
parts, namely, demographicss, WHO Hand Hygiene
Knowledge Questionnaire (16), and two scales adopted
from a previous study to assess attitude and practice (17).
Participants were aware of the voluntary nature of this
study and provided their informed consent before com-
pleting the questionnaire.
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Instruments

WHO Hand Hygiene Knowledge Questionnaire

The scale is a 21-item tool to assess HH knowledge using
questions with yes/no and multiple choice answers
regarding the route, source, and prevention of HCAI,
along with the best-suited methods of HH in various
situations. It includes a short glossary for definitions of
terms like hand rubbing, handwashing, etc. for a better
understanding of the respondents. Scores above 75% were
considered good, 50-74% were considered moderate, and
less than 50% were considered poor.

Scales for attitude and practice

Attitude toward HH practice, adherence, importance, and
priorities, along with self-reported practices, were assessed
using the scales adopted from a previous study (17).
Attitude can be defined as a HCW’s perception of the
importance of HH and the psychological tendency
expressed by evaluating HH with some degree of favor or
disfavor. These tools employ a Likert scale with five possi-
ble responses ranging from 1 (strongly disagree) to 5
(strongly agree). The attitude toward HH is a 10-item
scale, and HH practice is a six-item self-reported scale
with each item having a maximum score of 5, making total
possible scores of 50 and 30, respectively. Scores higher
than 75% were considered good, 50-74% were considered
moderate, and less than 50% were considered poor.

Statistical methodology

Data were entered into Statistical Package for Social
Sciences (SPSS Statistics for Windows Version 20, IBM
Corporation, Armonk NY) for analysis. Data were ana-
lyzed using descriptive analysis (means, frequency, per-
centages, and standard deviation) and inferential analyses
(Pearson product-moment coefficient of correlation, chi-
square analysis, independent sample 7-test, and multiple
linear regressions). A P-value of <0.05 was considered
statistically significant.

Results

Questionnaires were distributed to 383 participants, four
of whom were discarded due to missing responses on
attitude and practice measures. A few additional ques-
tionnaires were completed but the service, ward, and
department were not specified; the ‘other’ category is
inclusive of but not limited to these responses. Missing
data of remaining participants were under the acceptable
range (<10%).

Demographics

The mean age of the 379 participants was 23.25 (standard
deviation = 7.45) years, whereby 92 (24.9%) were nurses
and 277 (75.1%) were doctors (Table 1).
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Knowledge, attitude, and self-reported practice
Responses to the WHO knowledge questionnaire are
represented in Table 2. Regarding routine use of alcohol-
based hand rub (ABHR), 76.08% (n = 70) of nursing staff
agreed; however, among the doctors’ group, it was 81.94%
(n = 227). While 70.65% (n = 65) nurses received formal
training in the last 3 years, it was 44.76% (n = 124) among
doctors.

In the attitude section (Fig. 1), more than 50% of
respondents agreed that wearing gloves reduces the need

Tuble 1. Demographic characteristics of HCW

Demographic variables Frequency, f (%)
Service

Medicine 184 (48.5)
Surgery 82 (21.6)
Gynecology 26 (6.9)
Pediatrics 47 (12.4)
Psychiatry 2 (0.52)
Other 38 (10.02)
Ward

Medicine 160 (42.2)
Surgery 82 (21.6)
Gynecology 29 (7.65)
Psychiatry 6 (1.58)
Emergency 6 (1.58)
Intensive care 24 (6.33)
Others 72 (18.99)
Gender

Female 224 (59.1)
Male 150 (39.8)
Unknown 5(1.32)
Profession

Total number of nurses 92 (24.27)
Nurse students 79 (20.8)
Nurse 12 (3.17)
Midwife 1 (0.26)
Total number of doctors 277 (73.0)
Resident 65 (17.15)
Medical doctor 182 (48.0)
Medical student 30 (7.9)
Unknown 10 (2.6)
Department

Internal medicine 136 (35.9)
Surgery 80 (21.1)
Intensive care unit 21 (5.54)
Mixed medical/surgical 34 (8.97)
Emergency units 16 (4.2)
Obstetrics 23 (6.1)
Pediatrics 43 (11.3)
Outpatient clinic 1 (0.26)
Other 25 (6.6)
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for hand-washing practices, while they reported denial of
adherence to correct practice at all times and negated feel-
ing guilty after omitting appropriate practice.

In the practice section (Fig. 2), more than half of the
respondents denied recognizing HH as part of their role
and also undermined the positive influence of the
infection-prevention team.

Comparison of knowledge, attitude, and self-reported practice
between nurses and doctors

The categorical analysis of frequency distribution of
responses (Table 3) reflects the majority of doctors having
the following scores: knowledge 137 (49.5%)), attitude 156
(56.4%), and self-reported practice 114 (41.2%). The aver-
age scores of nurses include knowledge 39 (42.4%), atti-
tude 46 (50.0%), and self-reported practice 43 (46.8). At P
< 0.05, a significant difference in moderate knowledge,
self-reported practice, and all categories of attitude was
found between nurses and doctors.

Further analysis using an independent sample z-test
(Table 4) showed that nurses (15.90 + 2.71) and doctors
(16.09 % 2.45) had moderate knowledge. The mean score
of attitudes was interpreted as moderate for both doctors
(32.04 = 5.66) and nurses (36.26 * 3.64). Furthermore, the
mean score for practice was interpreted as moderate for
both groups, with doctors having 21.26 * 3.67 score and
nurses having 20.54 + 2.45 score.

Factors associated with HH knowledge, attitude, and practice
Multiple linear regression of demographics revealed
significant predictors of knowledge, attitude, and practice
among HCW), as represented in Table 5.

Correlation of HH knowledge, attitude, and self-reported
practice

Table 6 suggests a significant, however ‘very weak’
(r = 0.15) negative correlation between knowledge and
attitude with no significant association between knowledge
and practice or practice and attitude.

Discussion

HCAI, a major threat to patient safety, can be prevented
by appropriate HH practice. In the study, overall, HCWs
have moderate knowledge and self-reported practice
(Table 3). A satisfying knowledge score is consistent with
study at the undergraduate level in Pakistan, whereby
both the medical and nursing students demonstrated
moderate knowledge (14). A study in India showed good
knowledge scores across all professional categories of
HCW (18). This observation is reassuring, as a study in
Canada identified knowledge as a factor influencing HH
compliance (19). However, a study at Stanford University
(USA) found that knowledge was not a significant predic-
tor of HH behavior (20). Attitude toward HH is of utmost
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Table 2. Frequency distribution and comparison of responses on WHO Knowledge Questionnaire between nurses and doctors

No. Questions (Answers) Total sample Nurses Doctors P
n (%) n n
| Which of the following is the main route of 215 (56.72) 64 151 0.0 1%

cross-transmission of potentially harmful germs between
patients in a healthcare facility? (Healthcare workers” hands
when not clean)
2 What is the most frequent source of germs responsible 62 (16.36) 28 34 0.0 | ##*
for healthcare-associated infections? (Germs already
present on or within the patient)

3 Which of the following hand hygiene actions prevents
transmission of germs to the patient?
Immediately after a risk of body fluid exposure (Yes) 310 (81.79) 64 246 0.0 1%*
Before touching a patient (Yes) 348 (91.82) 88 260 0.35%
After exposure to the immediate surroundings of the 53 (13.98) 16 37 0.71%
patient (No)
Immediately before a clean/aseptic procedure (Yes) 299 (78.89) 58 24| 0.0 | ##*
4 Which of the following hand hygiene actions prevents
transmission of germs to the healthcare worker?
After touching a patient (Yes) 345 (91.03) 92 253 0.0 [
Immediately after a risk of body fluid exposure (Yes) 329 (86.81) 8l 248 0.07%*
Immediately before a clean/aseptic procedure (No) 65 (17.15) 18 47 0.37%
After exposure to immediate surroundings of the patient 325 (85.75) 79 246 0.21*
(Yes)
5 Which of the following statements on ABHR and hand-
washing with soap and water are true?
Handwashing and hand rubbing are recommended to be 204 (53.83) 58 146 0.03%*
performed in sequence (False)
Hand rubbing is more effective against germs 212 (55.94) 35 177 0.0 | ##*
handwashing. (False)
Hand rubbing is more rapid for hand cleansing than 317 (83.64) 83 234 0.12*
handwashing (True)
Hand rubbing causes skin dryness more than 137 (36.15) 29 108 0.30*
handwashing (False)
6 What is the minimal time needed for an ABHR to kill 203 (53.56) 21 182 0.0 [
most germs on your hands? (20 sec)
7 Which type of hand hygiene method is required in the
following situations?
Before palpation of the abdomen (Rubbing) 268 (70.71) 79 189 0.0 | ##*
After removing examination gloves (Washing) 174 (45.91) 56 118 0.0 [
Before giving an injection (Rubbing) 232 (61.21) 56 176 0.47%
After emptying a bedpan (Washing) 281 (74.14) 63 218 0.09%
After making a patient’s bed (Rubbing) 110 (29.02) 32 78 0.21*
After visible exposure to blood (Washing) 279 (73.61) 64 215 0.16*
8 Which of the following should be avoided, as associated

with an increased likelihood of colonization of hands with
harmful germs?

Damaged skin (Yes) 346 (91.29) 9l 255 0.03**
Regular use of a hand cream (No) 163 (43.00) 53 110 0.0 ##*
Wearing jewelry (Yes) 299 (78.89) 70 229 0.20*
Artificial fingernails (Yes) 345 (91.03) 87 258 0.60*

Chi square analysis: *nonsignificant; **significant at P < 0.05; ***highly significant at P < 0.01.

ABHR: alcohol-based hand rub
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Fig 1. Attitude toward hand-hygiene among healthcare workers. Vertical (Y) axis represents the number of respondents.
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Fig 2. Practice of hand-hygiene among healthcare workers. Vertical (Y) axis represents the number of respondents.

Table 3. Categorical analysis and comparison between nurses and doctors

Categories Nurses n (%) Doctors n (%) P
Good knowledge 19 (20.6) 41 (14.8) 0.19%
Moderate knowledge 34 (37.0) 137 (49.5) 0.04%*
Poor knowledge 39 (42.4) 99 (35.7) 0.25%*
Good attitude 34 (37.0) 45 (16.2) 0.00 |
Moderate attitude 46 (50.0) 76 (27.4) 0.0 ##*
Poor attitude 12 (13.0) 156 (56.4) 0.0 ##*
Good practice 13 (14.1) 66 (23.8) 0.05%*
Moderate practice 36 (39.1) 97 (35.0) 0.48*
Poor practice 43 (46.8) 114 (41.2) 0.35%

Chi-square analysis: *nonsignificant; **significant at P < 0.05; ***significant at P < 0.01.
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Tuable 4. Total mean scores of knowledge, attitude, and self-reported practice

Variables Nurses Doctors

M SD M SD
Knowledge 15.90 2.71 16.09 2.45
Attitude 36.26 3.64 32.04 5.66
Practice 20.54 2.45 21.26 3.67

Table 5. Analysis of the association of factors with hand hygiene knowledge, attitude, and self-reported practice

Variables B SE B R? AR?
Knowledge

Age 0.0 0.03 0.20 0.04 0.04
Surgery service -0.86%* 0.33 -0.14 0.07 0.06
Mixed medical/surgical service 1.23%* 0.41 0.16 0.07 0.06
Surgery department -0.76* 0.35 —-0.12 0.09 0.06
Pediatrics department |.39%* 0.44 0.17 0.09 0.06
Outpatient clinic department 5.04* 2.50 0.10 0.09 0.06
Attitude

Gender —-l.61%* 0.58 -0.14 0.02 0.0l
Gynecology service —4.39% I.10 -0.20 0.12 0.11
Pediatrics service —5.45% 0.86 -0.33 0.12 0.11
Nurse profession 5.42% 1.55 0.17 0.14 0.12
Resident profession —-2.03%* 0.75 -0.14 0.14 0.12
Nurse student profession 3.60%* 0.70 0.27 0.14 0.12
Intensive care unit department 3.00* .12 0.13 0.18 0.16
Obstetrics department —4.87% I.15 -0.21 0.18 0.16
Pediatrics department =5.77% 0.89 -0.33 0.18 0.16
Self-reported practice

Mixed medical/surgical service -1.87% 0.66 -0.16 0.04 0.02
Intensive care ward =-3.02% 0.73 -0.22 0.06 0.04

Multiple linear regression: B, unstandardized regression coefficient; B, standardized regression coefficient; AR?, adjusted R% *P < 0.05,**P < 0.01.

Tuble 6. Correlation of hand hygiene knowledge, attitude, and self-reported practice

Variables I. Knowledge 2. Attitude 3. Self-reported practice
I. Knowledge - -0.15%* 0.02
2.Attitude - 0.53

3. Self-reported practice -

M (SD) 16.00 (2.59) 33.20 (5.52) 21.17 (3.44)

Pearson product coefficient correlation: **P < 0.01.

importance as it is associated with knowledge regarding
multidrug-resistant organisms (21), which is an emerging
challenge. Training on HH including improvement of
knowledge of HH helps in developing a positive attitude
toward the prevention of infections by shaping HCW
beliefs and perceptions about HH. The study revealed a
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statistically significant difference between the attitudes of
doctors and nurses toward HH, with nurses having better
attitudes than doctors (Table 3). The results are compara-
ble with other studies, which reported significantly better
attitudes among nurses in comparison with residents (9)
and physicians (22).
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More than half of the participants (58.2%)—a signifi-
cant (P =0.01) fraction of whom were doctors—acknowl-
edged HCWs’ hands as the main vector for
cross-transmission between patients. However, the most
frequent source of germs was recognized as HCWs” hands
by a low percentage (16.8%) of respondents among which
doctors responded proportionately (P < 0.01) better than
nurses (Table 2). This finding is comparable with a study
in India whereby 45% of residents and 27% of nurses were
aware of HCWs’ hands being the most frequent source of
germs, with the former having significantly better knowl-
edge (9). While the majority responded correctly in rele-
vance to ‘My 5 Moments of Hand Hygiene’ (2), more
than 90% of respondents acknowledged the risk of
cross-transmission both ‘before’ and ‘after’ touching
patients (Table 2). This is a positive finding as it shows
HCW realization of HH for self-protection and patient
safety. In contrast, a study in Benin observed more com-
pliance with HH ‘after body fluid exposure’ and ‘after
patient contact’ implying a self-protection tendency (23).
Supporting this observation, a qualitative study in Canada
reported self-protection as the primary reason for per-
forming HH (24). Nevertheless, an overwhelming percent-
age were unable to correctly identify non-indications,
similar to the findings of a Turkish hospital intensive care
unit (ICU) (25). It can lead to a waste of time and effort;
however, this has been appeased by the finding that the
frequency of HH activities was not a barrier to correct
practices (Fig. 2).

Despite working in tertiary healthcare with ample
opportunities of teaching and training HH, dissatisfac-
tion with the instructions or training provided (50.1%)
may attribute to disagreement (>50%) of having sufficient
knowledge regarding HH (Fig. 1). This observation is
important as studies positively correlate educational
intervention and training with improved knowledge (26,
27), self-reported practice, and compliance (13, 26).
Almost 70% of the study population denied the relevance
and utility of infection-prevention notice boards (Fig. 2),
contrary to a study in India supporting their use to rein-
force attitude (18). A study in the United States reported
a decrease in noncompliance rate from 74.06% at baseline
to 36.66% after the introduction of HH posters (28).

The use of ABHR at point of care is preferred for rou-
tine HH when hands are not visibly soiled, providing con-
venience, better skin tolerability, and easy availability
along with optimal antimicrobial efficacy. Notably, a
major proportion (>50%) admitted its routine use; how-
ever, a high percentage of respondents (nearly 60%)
wrongly associated hand rubbing with skin dryness
(Table 2). By comparison with the doctors, a poor
response was observed by nurses regarding situations like
‘before palpation of abdomen’ (P < 0.01) and ‘after
removing examination gloves’ (P < 0.01) (Table 2). This
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finding is imperative as nurses perform the greatest
amount of direct patient care and therefore require an
optimal level of knowledge regarding precautions, espe-
cially related to gloves. Regarding the use of gloves, it has
been observed that HH compliance was significantly poor
when gloves were worn (29) and that HCWs tended to
overuse them out of a sense of protection (24).

The study identified various individual and organiza-
tional factors as predictors of knowledge, attitude, and
self-reported practice (Table 5). It was found that the
older participants had notably better knowledge, in con-
cordance with a study conducted in the United States
and Canada (30). It can be explained by their amount of
clinical experience and thus the learning opportunities.
In our hospital, the staff working in surgery and allied
departments were notably more knowledgeable and had
better practice. This is in agreement with a study in
which respondents from surgery, ICU, and special baby
care units had better knowledge scores (12). Considering
the perceived risk of infection spread and cross-coloni-
zation, it may be due to the regular availability of
resources and departmental guidelines. It signified a bet-
ter attitude and practice of ICU staff, in line with a study
conducted among healthcare students (31). A possible
explanation can be the need and sensitivity of critical
care, due to the use of invasive devices, which is an iden-
tified risk factor for acquiring HCAI. A study conducted
at military hospitals of Saudi Arabia significantly associ-
ated better practice with staff in ICU, gynecology, and
obstetrics (32). However, according to WHO guidelines,
working in an ICU or surgical care unit and activities
with a high risk of cross-contamination have been iden-
tified as an observed risk factor for poor adherence (1).
A noteworthy finding is a correlation between positive
attitude and resident doctors, since residency is a critical
period for doctors in shaping lifelong behaviors, atti-
tudes for their professional careers, and optimal patient
care. The study also linked positive attitudes to the
female gender, supported by a study that revealed female
nursing students have significantly better attitudes than
male students (17).

The study delineates the knowledge-practice gap in
nursing education, which has been widely addressed in lit-
erature as principles of practice established in curricula
are not well aligned with workplace principles. Regardless,
in alignment with a better attitude, 70.65% of the nursing
staff had attended formal training on HH in the last 3
years, in comparison with 44.76% of doctors. It is compa-
rable with a study in India, demonstrating significantly
more (P < 0.001) nursing students who had received for-
mal training than medical students (8). This can be a plau-
sible explanation for an unusual finding of our study
which demonstrated a negative correlation between
knowledge and attitude of participants (Table 6).
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Self-reported data, descriptive design, and convenience
sampling are limitations in this study. Also, the study sig-
nifies data from one hospital, thus reducing the generaliz-
ability of results. The study did not evaluate the availability
of resources and appropriate infrastructure for recom-
mended HH practice. Furthermore, the scope of the study
was limited, and compliance with “‘WHO My 5 moments
of hand hygiene’ (2) was not evaluated. The sample popu-
lation despite being adequate was not even across sample
characteristics, and thus, some subgroup comparisons
could not be derived.

While medical and nursing staff have a moderate
knowledge of HH, they differed in attitude and self-re-
ported practice. Healthcare personnel dissatisfaction with
training provided, denial of correct practices at all times,
lack of feeling guilty after omitting, and disregard of the
utility of infection control measures imply the need for
multifaceted interventions targeting social, cognitive, and
psychological determinants of attitude and behavior for
safer patient care.
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