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Infections that first appear 48 hours or more after hospitali-
zation or within 30 days after having received health care are
called health care-associated infections (HCAIs).1,2 Out of
every 100 hospitalized patients, 7 patients in advanced
countries and 10 patients in emerging countries acquire
HCAI.1,3

Hand hygiene (HH) plays an important role in reducing
HCAI and spread of antimicrobial resistance. HH is the most

cost-effective solution available till date. HH is not only like a
“do it yourself” vaccine as described by the Centers for
Disease Control and Prevention preventing us from spread-
ing wound infections, respiratory illnesses, diarrheal disor-
ders, etc. but also recognized as the single most important
factor in reducing and preventing HCAI.

The most frequently surveyed type of HCAI in developing
countries is the risk for patients to develop surgical site
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Abstract Background Out of every 100 hospitalized patients, 7 patients in advanced countries
and 10 patients in emerging countries acquire health care-associated infections
(HCAIs). Hand hygiene (HH) procedures are the simple and cost-effective solution to
significantly reduce HCAI. We wanted to know the compliance rate of HH procedures
among health care workers (HCWs) working in emergency surgical room (ESR) of our
institute, so that feedback can be given to them and further interventions can be
planned.
Methodology This is a cross-sectional observational study conducted in ESR. Resi-
dent doctors and faculties, interns, and nurses were directly observed for all the five
moments of HH recommended by World Health Organization (WHO). The data have
been recorded with the WHO recommended form for observation and basic compli-
ance calculation for HH.
Results In total, 1,370 HH opportunities were observed and recorded, of which 690
were for resident doctors and faculties, and 340 each for interns and nurses. The overall
total HH compliance rate among all HCWswas 41.3% and resident doctors and faculties
had the poorest compliance. Poorest compliance was observed for moment 1, whereas
maximum compliance was for moment 3 among all the HCWs.
Conclusion HCWs’ adherence to HH guidelines in ESR of this tertiary care hospital is
low and is least in resident doctors and faculties.
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infection. This risk is significantly higher in developing
countries than in developed countries (e.g., 30.9% in a
pediatric hospital in Nigeria, 23% in general surgery in a
hospital in the United Republic of Tanzania, and 19% in a
maternity unit in Kenya).4–6

There is evidence that adhering to guidelines reduces
infections, and still individual clinician adherence to safe
HH practices is low worldwide.7–11

All this formed a background for undertaking the study
and wanting to find out the health care workers’ (HCWs’)
adherence to HH guidelines in emergency surgical room
(ESR) of our institute.

Aim

The aim of this study was to find the compliance rate of HH
among HCWs in the ESR of a tertiary care hospital.

Objectives

The objectives of this study were to find the compliance rate
toward each moment of HH and to find the compliance rate
for each category of HCW.

Methodology

Study Design
This is a cross-sectional observational study.

Study Site
The study was conducted in the ESR of tertiary care hospital.
This locationwas chosen becausemore HH opportunities are
available here due to heavy patient load and high turnover of
surgical patients.

Who Were Observed
Resident doctors and faculties, interns, and nurses were
observed. All the HCWs working in the ESR during the
expected month of observation part of the study were taken
as research participants after taking an informed consent at
the beginning of observational period.

Sample Size
The formula used to calculate the sample size:

where n¼ sample size (HH opportunities)
p¼ adherence quotient, for us, it is the adherence rate of

HH
q¼100�p
z¼ reliability coefficient (which at confidence interval of

95% is 1.96)
e¼ allowable error (5% of “p” at confidence interval of

95%)
From the previous literature review, pwas taken as 40%.7

So using the above formula,

(minimum sample size).
Any number of HH opportunities greater than 576.24 can

be taken as sample size. To increase the precision of the
study, we decided to take higher sample size.

The formula used for this was:
Total sample size¼2n�minimum sample size
(n¼number of times the precision of the study is to be

increased and minimum sample size here is 576.24)
Hence, total sample size¼21.25�576.24¼1,370.
In total, 1,370 HH opportunities were observed and

recorded. The opportunities were divided as follows:

1. 690 for resident doctors and faculties
2. 340 for interns
3. 340 for nurses.

The maximum number of HH opportunities was reserved
for doctors because previous literature review suggests that
HH compliance among doctors is least and it will be more
beneficial to get a compliance rate among doctors to create
awareness by giving feedback and plan interventional
measures.

What Was Observed
All the five moments of HH recommended by World Health
Organization (WHO)were observed. Observation is the “gold
standard” for measuring HH adherence according to the
WHO guidelines.8 The only way to directly measure HCWs’
adherence to HH guidelines is by observation.8

A “moment” (indication) is the reason why HH is neces-
sary at a givenpoint of time according to theWHOmanual for
observers.

WHO’s five moments for HH are as follows8:

1. Before touching a patient
2. Before clean/aseptic procedure
3. After body fluid exposure/risk
4. After touching a patient
5. After touching patient surroundings.

The points in timewithin the care processwhenHH should
beperformed, as specifiedbymoments (indications) are called
“opportunities.”Whenever at least one of the moments (indi-
cations) for HH is present and observed, an opportunity
exists12; however, there can be more than one moment for a
singleopportunity. Forexample, adoctorchanges thedressing,
removes gloves, and leaves the patient room. The moments
(indications) here are (1) after contact with dressings, (2) after
removal of gloves, and (3) after contact with the patient. All of
these threemoments apply to one opportunity or expectation
that hands should be cleaned.

“Action” means carrying out the HH procedure. Action
should happen at each opportunity. Proper HH actions by
HCWs indicate that they are able to identify the moments
(indications) during their activities and that they are orga-
nizing care within the process.7
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Observation Method
The data have been recorded with the WHO recommended
form for observation and basic compliance calculation for HH.

There was only one observer (who is also the coinvestiga-
tor) to collect the data at the study site. The data were
collected in sessions of 30minutes each spanned at different
times during the day and night.

The opportunity was not observed, if there was a privacy
curtain drawn around the patient’s bed. If HH is done at
moments which are not indicated as per the WHO recom-
mended five moments of HH, they will be considered as
complementary/facultative and will not be recorded by the
observer.

Usage of gloves: Wearing of gloves, as with all other
personal protective equipment, does not compromise the
five moments approach to HH. If a moment for HH occurs, it
should be complied with.8

Statistical Analysis Plan
According to the details provided in theWHO recommended
observation form:

1. The overall total compliance rate was calculated in
percentage by the formula:

Compliance (%)¼ (Actions observed/opportunities
available)�100

2. The compliance rate toward each moment was calcu-
lated as follows (item by item compliance rate):

Compliance toward moment 1 (%)¼ (Number of observed
HH actions before patient contact/number of HH opportu-
nities observed before patient contact)�100

Compliance rate toward rest of the moments was calcu-
lated similarly.

3. Compliance rate for each category of HCW was also
calculated by using the formula:

Compliance for the category of HCW (%)¼ (Actions ob-
served for the category of HCW/opportunities available for
the category of HCW)�100

Data analysis has been conducted using SPSS version 16.0
data software. Institutional ethics committee approval was
taken before start of the study.

Results

The overall total HH compliance rate among all HCWs was
41.3% and resident doctors and faculties had the poorest

compliance. The compliance for moment 1 among all the
HCWs together was 33% with resident doctors and faculties
having the poorest compliance. The compliance for moment 4
among all theHCWs together was 40.3%with resident doctors
and faculties and interns showing poorer compliance than
nurses. The compliance for moments 2, 3, and 5 among all the
HCWs togetherwas36.5, 48.7, and37.6%, respectively,withno
significant difference among the HCWs’ performance.

All these results are summarized in ►Table 1 and ►Fig. 1.

Discussion

According to a study by Onyedibe et al, conducted in North-
ern Nigeria in February 2020, overall compliance was 31%
where a total of 406 HH opportunities were observed among
175 HCWs.13 Here, compliance was highest after body fluid
exposure risk (63%) and was 15.4% in medical doctors and
24% in nurses. Various observational studies of HHadherence
conducted between 1981 and 2000 suggest that HCWs’
adherence to recommended HH procedures has been poor,
with mean baseline rates of 5 to 81% and overall average of
40%.7 In a study conducted in 2001, by O’Boyle et al, 1,246
indications for HH were studied and overall adherence rate
here was 70%.14

In our study, overall HH compliance rate among all HCWs
was 41.3%.

During morning hours, generally when senior doctors are
around, HCWs are more likely to be alert regarding HH. Also,
many invasive procedures happen in ESR, prompting HH
procedures to be followed consciously. At the same time,
many life-threatening and dire emergency conditions are
being treated here wherein HCWs are likely to miss the HH
procedures. In ESR, due to prolonged working hours, HCWs’
physical and mental fatigue comes into play. All these
situations might have adversely affected the results. Howev-
er, as the observation sessions were spanned over different
time intervals of the day during the study period, we were
able to observe the HCWs during different situations of their
duties so as to reduce the bias.

Novoa et al in their study conducted in 2007 titled
“Evolution of hand hygiene adherence in a tertiary hospital”
observed 1,254 opportunities in 247 staff members. Compli-
ance to HH before patient contact was 12.8%, whereas after
patient contact, it was 25.6%.15 In a study by Bahal et al in
2007: “Hand hygiene compliance - universally better post-

Table 1 Summary of results

Resident doctors and faculties Interns Nurses Total

Moment 1 28.8% 35.1% 38.6% 33%

Moment 2 35.9% 39.1% 34.7% 36.5%

Moment 3 48% 45% 56.1% 48.7%

Moment 4 38.1% 36.1% 49.2% 40.3%

Moment 5 35% 38.4% 41.5% 37.6%

Total 30.9% 45.9% 57.9% 41.3%
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contact than pre-contact in healthcareworkers in the UK and
Australia,” it was found that theHHpractice in both the study
countries is mainly self-protective rather than a patient
safety-centered practice.16 According to another study by
Thompson et al in 1997, 230 staff members washed their
hands when indicated in 189 patient interactions where
compliance rate was 27% before patient contact, 0% during
patient care, and 63% after patient contact.17

In our study, themaximum compliancehas been found for
moment 3 (48.7%) which is after procedures causing expo-
sure to body fluid or risk of exposure to body fluids. This
suggests that there a common mentality among HCWs to
only perform HHmaximally if there has been an evident risk
of infection to themselves and not very much toward the
patients from them. This mentality might probably partially
be responsible for the overall poor HH compliance among
HCWs along with multiple other reasons such as8,18:

Observed risk factors—Male sex, doctor status (rather than
a nurse), nursing assistant status (rather than a nurse),
working during week (rather than weekend), working in
an intensive care unit, activities with high risk of cross-
transmission, wearing gown/gloves, and high number of
HH opportunities per hour of patient care.

Self-reported factors—Hand washing agents result in irri-
tation and dryness, lack of soap and paper towels, inconve-
niently located sinks/shortage of sinks, understaffing/
overcrowding, inadequate time, patient needs take priority,
HH interferes with HCWrelationships with patients, low risk
of acquiring infection from patients, beliefs that glove use

obviates the need for HH, lackof knowledge of guidelines, not
thinking about it/forgetfulness, no role model from col-
leagues or superiors, skepticism regarding the value of HH,
disagreement with the recommendations, and lack of scien-
tific information of definitive impact of improved HH on
HCAI rates.

Additional perceived barriers—Lack of active participation
in HH promotion at individual or institutional level, lack of
role model for HH, lack of institutional priority for HH, and
lack of institutional safety climate.

In a study conducted in 2007 by Trick et al, 6,948 HH
opportunities were observed in the three intervention and
one control hospitals, and it was found that in all four
hospitals, adherence rates over the study period were 42%
in nurses, 39% in physicians, and 20% in others.19 Rosenthal
et al in 2005 studied a total of 4,347 HH opportunities and
found that compliance rate was 59.6% in nurses, 30.8% in
physicians, and 37.1% in ancillary staff.8 Wendt et al in 2004
made 2,138 observations where adherence rate was overall
higher in nurses (67.9%) than in physicians (57.5%).20

In our study, nurses were most compliant to HH proce-
dures among all categories of HCWs studied with 57.9%
compliance rate as compared with 30.9% in resident doctors
and faculties and 45.9% in interns.

Follow-up study to identify the specific institutional
causes of poor compliance of HH and subsequent tar-
geted interventional study are likely to help in improv-
ing the poor compliance rate using multimodal
strategies.

Fig. 1 Summary of results (x-axis—compliance rate and y-axis—hand hygiene moments).
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Limitations of the Study

1. Research participants were aware that they will be ob-
served sometime during observation period and this
might have affected the final result because of a change
in the HCWs’ behavior (Hawthorne effect), but they did
not know exactly when they will be observed thus reduc-
ing Hawthorne effect to some extent.

2. There were instances when a particular HCW was ob-
servedmore than once as the sample size is the number of
HH opportunities and not the number of HCWs. This may
have caused a dominant behavior of HH compliance
pattern of these HCWs in the final result.

3. The use of only one observer is a limitation of the study
because there is no way to assess how reliably observa-
tions occurred.

Conclusion

HCWs’ adherence to HH guidelines in ESR of this tertiary care
hospital is low and is least in resident doctors and faculties.
This has remained low despite enough evidence of the same
in the literature. Drastic measures are needed to improve
compliance which may include educating HCWs on HH
moments, opportunities and actions, repeated feedback of
compliance to HCWs, incentives for compliant HCWs, and
finally, punitive measures for noncompliers.
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