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Objectives: Although the World Health Organization (WHO) initiative “My 5 Moments for Hand Hygiene” has been lauded as effective
in preventing hospital-associated infections, little is known about healthcare workers (HCWs)" hand hygiene behavior. In this study, we
sought to assess knowledge and attitudes towards the concepts in this initiative, as well as associated factors, among Vietnamese
HCWs at a general hospital.

Methods: A structured questionnaire was administered to HCWs at a central Vietnamese general hospital in 2015. Multiple logistic re-
gression analysis was used to identify factors associated with HCWs' knowledge and attitudes towards hand hygiene.

Results: Of 120 respondents, 65.8% and 67.5% demonstrated appropriate knowledge and a positive attitude, respectively, regarding
all 5 hand hygiene moments. Logistic regression indicated better knowledge of hand hygiene in workers who were over 30 years old,
who were direct HCWs (rather than managers), who had frequent access to clinical information, and who received their clinical infor-
mation from training. Those who worked in infectious and tropical disease wards, who had frequent access to clinical information, and
who received information from training were more likely to have a positive attitude towards hand hygiene than their counterparts.
Conclusions: Although many Vietnamese HCWs displayed moderate knowledge and positive attitudes towards the WHO hand hy-
giene guidelines, a key gap remained. Regular education and training programs are needed to increase knowledge and to improve
attitudes and practices towards hand hygiene. Furthermore, a combination of multimodal strategies and locally-adapted interven-
tions is needed for sustainable hand hygiene adherence.
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to associated treatment, and contribute to mortality [1]. How-
ever, HAls are preventable, and compliance with standard
precautions is one of the most effective practices to prevent
HAls [2].

Hand hygiene is the most feasible and affordable of these
standard precautions. It has been reported that HAls could be
reduced by 15% to 30% if healthcare workers (HCWs) regularly
complied with recommended hand hygiene practices [3]. The
World Health Organization (WHO) recommendations regard-
ing 5 crucial moments of hand hygiene have been successfully
implemented in healthcare facilities worldwide [1]. However,
despite the critical role of hand hygiene, numerous recent
findings have revealed low compliance with related guide-
lines in various healthcare settings. A study in Australia deter-
mined that only 68.3% of the HCWs studied demonstrated
overall hand hygiene compliance [4]. In another study from
2013, Allegranzi et al. [5] reported this rate as 51.0% among
HCWs in 5 countries before intervention. Hand hygiene com-
pliance in Thailand, Uganda, and Mali was found to range
widely from 8.0% to 74.7%, indicating that the implementa-
tion of these practices has not been sufficient in developing
countries [6-8].

Vietnam is facing a similar situation regarding adherence to
patient safety programs [9]. Although a previous study showed
that the majority of Vietnamese HCWs displayed adequate
knowledge and positive attitudes (79.1% and 70.0%, respec-
tively), the score for actual practice regarding hospital standard
precautions was lower, at 46.1% [10]; as a result, the average
rate of HAls in 36 Vietnamese hospitals was 7.8% among 7571
admitted patients [11]. More recent evidence suggests that
this rate may be even higher (31.7%) [12]. A recent report indi-
cated that hand hygiene compliance among Vietnamese HCWs
was only 47.0% and varied across clinical departments [13], al-
though the WHO guidelines for improving and promoting hand
hygiene have been officially endorsed for clinical practice by
the Vietnam Ministry of Health since 2012 [14]. However, since
then, little evaluation has been performed.

A high rate of non-adherence to hand hygiene practices
among HCWs could be influenced by many factors, including
lack of education, lack of awareness, facilities, and environment
[3,15,16]. A few studies have pointed to some noteworthy ob-
stacles in the practice of hand hygiene in Vietnam, such as lim-
ited essential resources and overcrowded healthcare settings
[17]. A successful attempt was made to improve the hand hy-
giene compliance rate (25.7% before the intervention to 57.5%
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after the intervention) [12]. However, previous studies in this
field have appeared to focus on hand hygiene compliance and
did not address the existence of adequate knowledge and
positive attitudes towards WHO hand hygiene guidelines
among Vietnamese HCWs. The objective of this paper was to
investigate whether a shortage of knowledge and positive at-
titudes existed regarding the WHO's “My 5 Moments for Hand
Hygiene” guidelines among HCWs in a Vietnamese general
hospital and to assess associated factors.

METHODS

Design and Setting

This cross-sectional study was conducted at Quang Nam
Central General Hospital, which is a general hospital located in
central Vietnam. Central (or national) hospitals comprise the
top level of the 4-level hierarchy of the Viethamese healthcare
system (national, provincial, district, and communal hospitals).
Established in 2007 with financial support largely from the Ko-
rea, Quang Nam Central General Hospital is a 600-bed health-
care facility serving the populations of Quang Nam Province
and surrounding areas. As a leading general hospital in this re-
gion, it is equipped with modern facilities and medical tech-
nology to diagnose and provide high-quality treatment to
meet local healthcare needs. The hospital has 24 clinical and
subclinical wards and serves approximately 600 inpatients and
800 outpatients daily. Under the hand hygiene guidelines
from both the WHO and the Vietnam Ministry of Health, all
Vietnamese hospitals are required to take action on hand hy-
giene.

Participants and Sample

All HCWs contracted to work for at least 6 months in 1 of
4 clinical wards (general surgery, obstetrics and gynecology,
trauma and orthopedics, and infectious and tropical disease)
were recruited because they had long-term contracts and were
therefore categorized as official HCWs according to Vietnam-
ese law [18]. Those contracted to work for less than 6 months
were instead categorized as temporary or probationary em-
ployees. A total of 120 respondents were eligible and partici-
pated in the study, yielding a response rate of 100%. We stra-
tegically selected these wards, as they treat a high number of
inpatients and are subject to numerous standard precaution-
ary procedures.
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Instrument and Measures

The questionnaire in this survey was designed mainly based
on the WHO “My 5 Moments for Hand Hygiene” concept [1]
and the Vietnamese Ministry of Health guidelines on hand hy-
giene, which were also adapted from the WHO guidelines on
hand hygiene in healthcare [14]. The survey used in the pres-
ent study had 3 components: demographic questions, a test
of hand hygiene knowledge, and a scale representing the re-
spondent’s attitude towards hand hygiene. The demographic
data focused on age, sex, professional role, work position,
clinical ward, years of experience, main source of access to
clinical information, and frequency of access to clinical infor-
mation (with frequent access defined as the receipt of rele-
vant information at least once a month). All of these data, ex-
cept for age and years of experience, were collected via a se-
ries of closed-ended questions with a list of provided respons-
es. The knowledge and attitude of HCWs regarding hand hy-
giene were measured in the context of 5 situations: before
contact with a patient, before an aseptic procedure, after con-
tact with a patient, after contact with body fluid, and after
contact with patient surroundings. The hand hygiene knowl-
edge instrument consisted of 19 true-false statements about
the 5 moments of hand hygiene. A correct answer to a particu-
lar true-false statement was coded as 1 and an incorrect an-
swer as 0. The assessment of hand hygiene attitude included
9 items regarding the 5 moments of hand hygiene answered
on a 5-point Likert scale (1, strongly disagree; 2, disagree; 3,
uncertain; 4, agree; 5, strongly agree), with a higher score re-
flecting a more positive attitude. Composite scores were ob-
tained by summing correct knowledge and positive attitude
responses, with higher scores indicating better knowledge of
and a more positive attitude towards hand hygiene, respec-
tively. A participant’s knowledge of hand hygiene was classi-
fied as good when the participant correctly answered all of
the items on the knowledge questionnaire. Similarly, any par-
ticipant who chose 4 (agree) or 5 (strongly agree) for all ques-
tions in the attitude section was considered to have a positive
attitude towards hand hygiene overall. As no guidelines were
available in the literature regarding cut-off values for hand
hygiene, we required all answers to be correct and all answers
to indicate positive attitude in the assessments of knowledge
and attitude, respectively. The knowledge and attitude ques-
tions were carefully separated to avoid priming. Since the knowl-
edge and attitude assessments related to the procedures rec-
ommended for HCWs in general, the instrument and scoring
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criteria were applied in the same manner for both physicians
and nurses. The quality, clarity, and feasibility of the question-
naire were evaluated via a pilot study conducted among 20
HCWs. The pilot showed that the questionnaire was techni-
cally feasible for the main survey. The reliability of the knowl-
edge and attitude questionnaires for the main survey was
confirmed by Cronbach alpha values of 0.71 and 0.67, respec-
tively.

Data Collection

Data collection was conducted by well-trained researchers.
Before the survey, these researchers were familiarized with rel-
evant aspects of the research, survey and sampling methods,
the selection of study subjects, and the proper handling of
missing data from subjects. Then, they interviewed respon-
dents via a structured questionnaire. Each participant was in-
terviewed at his or her workplace. We chose to conduct face-
to-face interviews to minimize missing data as well as to help
collect valid responses. The data collection took place over
3 months, from August to November 2015. One of our princi-
pal investigators was always present in the field as a supervi-
sor to support the data collection process.

Statistical Analysis

All data were collected in written format and were then en-
tered using EpiData version 3.1 (EpiData Association, Odense,
Denmark). All analyses were performed using Stata version
12.1 (StataCorp., College Station, TX, USA). Descriptive statistics
were used for the questions regarding knowledge and attitude,
while multivariable logistic regression was employed to build
models of factors associated with appropriate knowledge of,
and positive attitude towards, the WHO 5 moments of hand
hygiene, with p-value <0.05 indicating statistical significance.
The reliability of the questionnaires was analyzed using Cron-
bach alpha values to assess internal consistency, as presented
above. For logistic regression models with adequate sample
sizes, composite scores of knowledge and attitude were cate-
gorized using the midpoint as a cut-off to serve as binary de-
pendent variables. Age, sex, professional role, work position,
clinical ward, years of experience, frequency of access to clini-
cal information, and clinical information sources were exam-
ined as predictors in the models. The model fit was assessed
with the Hosmer-Lemeshow goodness-of-fit test (with a p-val-
ue for model fit from the chi-square test >0.05, p-values of
model coefficients <0.05, and a high value for the Nagelkerke
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R?).The final models for knowledge and attitude included only
those variables that were found to be significant.

Ethics Statement

The study protocol was approved by the Scientific Panel of
the Institute for Preventive Medicine and Public Health at Ha-
noi Medical University according to Decision No. 61/QD-
YHDP&YTCC, dated 16/06/2015. The objectives of the study
were explained to participants, and they chose to participate
in the study voluntarily, after providing informed consent.
Data confidentiality was maintained at all phases of the sur-
vey, and results were reported in aggregate rather than being

Table 1. Demographic characteristics of respondents (n=120)

Characteristics n (%)
Age (y)

<30 61 (50.8)

=30 59 (49.2)
Sex

Female 94 (78.3)

Male 26(21.7)
Professional role

Clinician’ 21(17.5)

Nurse 99(82.5)
Work position

Manager? 12 (10.0)

Healthcare worker 108 (90.0)
Clinical ward

Obstetrics and gynecology 48 (40.0)

Trauma and orthopedics 28(23.3)

General surgery 26(21.7)

Infectious and tropical disease 18(15.0)
Years of experience (y)®

<5 47 (39.2)

5-10 50 (41.7)

10-20 13(10.8)

>20 10(8.3)
Frequent access to clinical information (via various sources)

No 28(23.3)

Yes 92 (76.6)
Main source of access to clinical information

Mass media (Internet, medical journals, television, radio) 10(8.5)

Training 107 (91.5)

'Clinicians: physicians from 4 clinical wards.

“Managers: heads and/or vice heads of the wards who play both doctorial
and managerial roles.

*In Vietnam, as there is no formal document defining the 5-year increments
in classifying the experience of health professionals, we used this scale for
ranking work seniority based on the social preference.

associated with separate individuals. All collected informa-
tion was kept confidential and was only used for research
purposes.

RESULTS

Key Characteristics of the Sample

As seen in Table 1, among the respondents surveyed, most
were female (78.3%), and the majority were nurses (82.5%).
Approximately equivalent numbers of respondents were
younger than 30 years and older than 30 years (with each
group accounting for about 50%). Most of the respondents
(90.0%) were HCWs; only 10.0% were managers of clinical
wards, and most had 10 years of work experience or less.
Those surveyed indicated that they had frequent access to
clinical information, and the primary source of clinical infor-
mation was training (76.5%).

Knowledge About Hand Hygiene Among
Healthcare Workers

Results regarding knowledge about hand hygiene among
HCWs are displayed in Table 2. More than 80% of the responses
in each category were correct, and nearly all (90.8%) of those
surveyed knew that hand hygiene was necessary before com-
ing into contact with patients. However, only slightly over half
of participants (65.8%) answered correctly regarding all 5 mo-
ments.

Table 2. Knowledge and attitude towards 5 moments for

hand hygiene among healthcare workers (n=120)

Variables n (%)

Appropriate knowledge
Before contact with patient

109 (90.8)
Before aseptic procedure 105 (87.5)
After contact with patient 102 (85.0)
1
1

After contact with body fluid 00(83.3)
After contact with patient surroundings 05 (87.5)
Correct knowledge regarding all 5 moments for hand hygiene 79 (65.8)
Positive attitude
Necessity of hand hygiene before contact with patient 97 (80.8)
Necessity of hand hygiene before aseptic procedure 119 (98.3)
Necessity of hand hygiene after contact with patient 117 (98.3)
Necessity of hand hygiene after contact with body fluid 106 (88.3)
Necessity of hand hygiene after contact with patient 116 (96.6)
surroundings
Attitude that all 5 moments for hand hygiene are necessary 81 (67.5)
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Attitude Towards Hand Hygiene Among
Healthcare Workers

Results regarding HCWs' attitude towards hand hygiene
are presented in Table 2. Most of the responses in each cate-
gory indicated a positive attitude, ranging from 80.8% to
96.6%. However, the proportion of respondents who had

Table 3. Multivariable logistic regression of factors associated
with good knowledge and positive attitude regarding hy-
giene among healthcare workers (n=120)
Variables n (%)

Appropriate knowledge

aOR (95% CI)

Age ly)
<30 42 (68.9) 1.00 (reference)
=30 45(76.3) 4.42(1.18, 16.55)
Work position
Manager 4(33.3) 1.00 (reference)

Healthcare worker 83(76.9) 11.28(1.99, 63.77)
Frequent access to clinical information
No 65(70.7)
Yes 22 (78.6)

Clinical information sources

1.00 (reference)
3.92(1.08,14.2)

Mass media (Internet, medical 6(60.0) 1.00 (reference)

journals, television, radio)

Training 78(72.9) 5.25(1.01, 27.29)
X% p-value of model coefficients 26.55; p=0.002
X% pvalue (Hosmer- Lemeshow 77.10; p=0.433
goodness-of-fit test)
i 0.19
Positive attitude
Ward
Obstetrics and gynecology, 47 (65.3) 1.00 (reference)
trauma and orthopedics, or
general surgery’
Infectious and tropical disease 34 (70.8) 6.53 (1.43, 29.80)

Frequent access to clinical information
No 16 (17.9)
Yes 23 (82.6)
Clinical information sources

1.00 (reference)
20.53 (7.57, 29.32)

Mass media (Internet, medical 3(30.0) 1.00 (reference)

journals, television, radio)
Training 76 (71.0) 10.48 (1.55, 70.89)
64.30; p<0.001

42.90; p=0.308

X% p-value of model coefficients

X% p-value (Hosmer-Lemeshow
goodness-of-fit test)

R 0.43

a0R, adjusted odds ratio; Cl, confidence interval.

'We combined these wards due to sample size and similar clinical charac-
teristics (these wards serve most patients suffering acute health issues and
being treated mostly with surgery).

240

positive attitudes regarding all 5 moments was surprisingly
low (67.5%).

Factors Associated With Hand Hygiene Knowledge
and Attitude Among Healthcare Workers

Multivariable logistic regression was used to identify factors
associated with hand hygiene knowledge among HCWs, as
shown in Table 3. Knowledge of hand hygiene was significant-
ly related to age, work position, frequency of access to clinical
information, and clinical information source. HCWs who were
over 30 years old, who were workers (as opposed to manag-
ers), who had frequent access to clinical information, and who
received their clinical information from training were relatively
likely to display appropriate knowledge of hand hygiene. The
multivariable model (*=26.55, p=0.002) explained 19.0% of
the variance (Nagelkerke R?=0.19). This model satisfied the
Hosmer-Lemeshow goodness-of-fit standards (x’=77.10, p=
0.433).

As shown in Table 3, attitude towards hand hygiene was
found to be related to the clinical ward in which the worker
was employed, frequency of access to clinical information, and
clinical information source. HCWs who were employed in the
infectious and tropical disease ward, who had frequent access
to clinical information, and who received their clinical informa-
tion from training were more likely to exhibit positive attitudes
towards hand hygiene than their counterparts. The multivari-
able model (x*=64.30, p<0.001) explained 43.0% of the vari-
ance (Nagelkerke R*=0.43). This model satisfied the Hosmer-
Lemeshow goodness-of-fit standards (x’=42.90, p=0.308).

DISCUSSION

In this study, we used a questionnaire culturally adapted
from the WHO instrument “My 5 Moments for Hand Hygiene”
to investigate potential gaps in knowledge and attitudes among
Vietnamese HCWs regarding WHO hand hygiene guidelines.

We found that over half (65.8%) of respondents displayed
appropriate knowledge regarding all 5 WHO moments of hand
hygiene. This is similar to the findings of a study conducted in
Korea, in which 68% of registered health workers exhibited
high or medium levels of hand hygiene knowledge (defined
as =70% of items answered correctly) [19]. The result of the
present study was considerably higher than that of a previous
study conducted in Iran, in which 31.2% of HCWs displayed
moderate or high knowledge of hand hygiene, defined as a
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total score =50% of the maximum score [20]. However, our
result was still lower than those obtained by some studies
conducted in similar developing countries [15,21]. This appar-
ent lack of concordance could be due to the measurement sys-
tems used, as different questionnaires were contextually mod-
ified from the WHO-designed Hand Hygiene Knowledge Ques-
tionnaire for Healthcare Workers. Tenna et al. [15] defined a
good understanding of hand hygiene as 60% of items answered
correctly on their questionnaire, while according to Ango et al.
[21], those scoring above 50% on their measure were consid-
ered to have good hand hygiene knowledge. However, we be-
lieve that the adaptation of our instrument was necessary to
fit the current context in Vietnam, although it may have intro-
duced some unintended bias. Alternatively, this variation may
result from different levels of progress in the quality of health-
care from country to country.

Multivariable analysis showed that age, work position, fre-
quency of access to clinical information, and clinical informa-
tion source were significantly associated with hand hygiene
knowledge among HCWs. Age has been found to be a common
factor across many studies. Allegranzi et al. [5], for instance, high-
lighted age group as a key factor positively associated with an
increase in hand hygiene awareness among HCWs after inter-
vention. Asadollahi et al. [22] reported that in Iranian nurses,
age and years of experience were related to hand hygiene
knowledge. However, to our knowledge, the relationship ob-
served in this study between work position (manager vs. HCWs)
and knowledge of hand hygiene has not been shown previ-
ously. One potential explanation for this relationship is that
healthcare managers spend more time engaging in manage-
ment than in clinical work, so they were less likely than non-
managers to practice hand washing frequently. Moreover, as
they only occasionally attended short-course training sessions,
their hand hygiene knowledge was not sufficiently enhanced.
The final significant factors (the frequency of access to clinical
information and the individual’s main clinical information source)
relate to how HCWs improve their medical knowledge. Varia-
tions in the work environments and the roles of health profes-
sionals may inform how frequently they access clinical infor-
mation, which contributes to their knowledge. Several studies
have revealed that HCWs who previously attended more train-
ing courses on infection control were likely to have better hand
hygiene knowledge than those who attended fewer such cours-
es [8,22]. Regular training not only helps medical HCWs remain
informed on infection control, but also warns them about the
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necessity of these measures [8]. Finally, our study did not ap-
pear to corroborate previous studies regarding relationships
between HCWs' knowledge level and sex, educational back-
ground, years of experience, or professional role [5,22-24].

In terms of attitude, nearly 70% of the HCWs exhibited a mod-
erate to positive attitude towards hand hygiene. This figure is
consistent with another study conducted in Vietnam [25], but
higher than those obtained in other countries [20,26]. Impor-
tantly, in the present study, multivariable analysis showed an
association between the ward in which a HCW was employed
and the likelihood of having a positive attitude. Respondents
in the infectious and tropical disease ward were more likely to
have a positive attitude towards hand hygiene than those in
other wards. Social norms could be at play here, as many Viet-
namese HCWs acknowledge the importance of hand hygiene
when it is seen as relevant to their personal health and safety
[171. Also, as the infectious and tropical disease ward is at high
risk for communicable diseases, HCWs are faced with danger-
ous pathogens on a daily basis, which is not the case for those
working in other settings. Therefore, employees of infectious
and tropical disease wards may display relatively high aware-
ness in order to prevent themselves from infection. The frequen-
cy of access to clinical information and the main clinical infor-
mation source also relate to attitudes among HCWs. As these
factors are associated with the receipt of new medical informa-
tion, they are important because they could raise HCWs' aware-
ness of the consequences of hospital-associated infection and
enhance their perceptions of patient safety.

Our findings showed that Vietnamese HCWs displayed mod-
erate knowledge and fairly positive attitudes towards the
WHO's “My 5 Moments for Hand Hygiene” as compared with
data obtained elsewhere in developing countries. However,
the current study did not concur with prior research on hand
hygiene adherence in Vietnam, as we found higher rates of
knowledge and positive attitude towards the 5 hand hygiene
moments than the compliance rates reported by Thi Anh Thu
et al. [12] both pre-intervention and post-intervention. The
discrepancy between full understanding or positive attitude
and actual practice has been mentioned in several articles fo-
cused on different settings [15,27]. This contradictory behavior
could be explained by the theory of planned behavior, which
indicates that people’s actions depend not only on their
knowledge, attitudes, or motivation, but also on other exter-
nal influencing factors [28,29]. The key challenges for hand hy-
giene compliance among HCWs have been widely described
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as knowledge and attitude. However, these are not sufficient
to strengthen hand hygiene habits [3]. Other major barriers
must be considered, such as limited resources, costs, cultural
issues, and constraints on feedback intended to improve hand
hygiene implementation [6,30]. Especially in overcrowded en-
vironments (as Vietnamese healthcare settings often are), it
cannot be ignored that specific challenges must also be solved
[17]. To achieve a meaningful and sustainable level of hand
hygiene adherence, a multimodal strategy is necessary to re-
move the variety of obstacles [31]. Pan et al. [32] have sug-
gested that hand hygiene education should be highlighted in
early-stage medical education aimed at raising awareness
about infection control. In a successful intervention, Allegranzi
et al. [5] implemented a WHO-based multimodal approach,
which combined 4 components in addition to education:
monitoring and feedback, visual reminders at workplaces, ac-
cess to alcohol-based hand rub, and a culture that prioritized
patient safety. Consistent with a systematic review, Ofek Shlo-
mai et al. [33] indicated that providing performance feedback
to HCWS at the peer, personal, or group level was relatively ef-
ficient in improving compliance. Using alcohol-based hand
rub was recommended as an alternative solution for improv-
ing HCWs' hand hygiene adherence in developing countries
[34]. As an additional advantage, a recent study developed a
modification of the WHO guidelines adapted to the local con-
text in Vietnam, after they reported difficulties in applying the
WHO'’s “My 5 Moments for Hand Hygiene” in such overcrowd-
ed healthcare settings [17].

Some limitations of this study exist. One methodological
limitation is that we did not observe hand hygiene compliance
directly; instead, due to limited budget and time, we based
our results primarily on self-reported questionnaire data. Fur-
thermore, given our cross-sectional design, it may be difficult
to confirm the temporal relationship between predictors and
dependent variables. Finally, as this study was conducted in a
general hospital, the results might not generalize to all other
hospitals in Vietnam. Despite much effort to include as many
HCWs as possible in the study, the sample size remained rela-
tively small. However, we believe that the results of our work
could both reflect factual conditions at the surveyed sites and
represent similar settings. Further experimental investigations
are needed to determine the directions of influence.

In conclusion, this study was conducted on a sample of Viet-
namese HCWs in a general hospital to assess their knowledge
and attitude towards the WHO “My 5 Moments for Hand Hy-
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giene!” Overall, our findings revealed moderate knowledge
and fairly positive attitudes among HCWs compared to other
studies. However, a gap remains in their knowledge and atti-
tude that must be addressed through practical public health
programs. The present study underscores the importance of
regular hand hygiene training and monitoring programs to
address these shortfalls. A combination of multimodal strate-
gies and locally adapted interventions for sustainable hand
hygiene adherence is likely to improve the situation further.
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