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Abstract

Objective: To define and validate the optimal consumption of alcoholic preparation for ophthalmic day
hospitals based on the minimum opportunities for hand hygiene (HH) required during the care provided in the
Diagnostic Imaging Center and the Surgical Center of an ophthalmic day hospital.

Method: An applied research was developed between May and July 2021. To conduct the research, six phases
were defined: 1) Establishment of the conceptual structure; 2) Mapping the minimum opportunities for HH; 3).
Validation of the mapping of minimum opportunities; 4). Calculation of the ideal minimum consumption of
alcoholic preparation for HH; 5) Comparison of results with the institution’s data. 6). Development of the
guide. Nineteen health professionals participated in this study between the validation stages in the institution
and validation with specialists.

Results: We identified that the minimum consumption of alcoholic preparation is: 63 mL/surgical patient
undergoing local anesthesia, 126 mL/surgical patient submitted to local anesthesia with sedation, 123 mL/
surgical patient submitted to general anesthesia, 15 mL/patient submitted to unprepared examination, 21 mL/
patient submitted to prepared examination, and 57 mL/patient submitted to examination with contrast.
Discussion: The profile of the patient, the institution, and the care provided may directly influence the number
of opportunities for HH, which, in turn, directly impacts the reference of alcohol preparation consumption.
Therefore, a single goal cannot translate the need for all of them. This condition refers to the need to deter-
mine specific consumption goals by patient profile and procedure so that the alcohol preparation consumption
indicator effectively reflects the quality of care achieved in HH.
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urrently, hand hygiene (HH) is among the most

widespread strategies for preventing infections.

Although HH practices are simple and directly
associated with reduced infection rates in healthcare
services, adherence among professionals remains low,
posing a challenge for infection control (1). In Brazil,
recorded HH adherence rates averaged between 8.5 and
54.2% (2).

The World Health Organization (WHO) internationally
released the Multimodal Strategy to improve adherence to
HH practices (3), which brought one of the pillars as
‘5 Moments for Hand Hygiene’ consisting of directing the
main moments when HH is necessary, namely: 1) Before
touching the patient; 2) Before performing a clean/aseptic
procedure; 3) After the risk of exposure to bodily fluids or
excretions; 4) After touching the patient; 5) After touching
surfaces close to the patient (4, 5).

Another recommendation is to provide easy access to
alcoholic preparation for HH at the point of patient care
(3). At the time, the use of alcoholic preparations was rat-
ified as a standard procedure for HH in place of washing
hands with soap and water when they are not visibly dirty
or contaminated with organic matter (6). Therefore, the
availability of alcoholic preparation in an easily accessible
place for professionals became mandatory in Brazil as per
the publication of the Collegiate Board Resolution (RDC)
No. 42 in 25 October 2010 (7).

The WHO also recommends predicting indicators that
enable the measurement of adherence to HH practices
directly and indirectly. The mandatory indicators are the
consumption of alcoholic preparation for hands and
the consumption of soap. The recommended indicator is
the percentage (%) of adherence to HH (number of HH
actions performed by health professionals/number of
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opportunities that occurred for HH, multiplied by 100)
(4, 5). Each health institution, according to its routine,
can define the method for collecting information on con-
sumption. It is recommended that the products be made
available at the point of patient care for immediate use (8),
and the recommended quantity is 20 mL per patient per
day, according to the 2010 Hand Hygiene Self-Assessment
Framework published by WHO (3).

Given that there is currently no guidance on the profile
for applying the reference published by the WHO in the
different health institutions, the validation of the alco-
holic solution consumption indicator for HH was not
performed (9).

This study aimed to define how to calculate the optimal
alcoholic preparation consumption for HH for ophthal-
mic day hospitals based on the minimum opportunities
available during the care provided in the Diagnostic
Imaging Center (DIC) and Surgical Center (SC) and to
prepare a guideline for institutions on how to define and
monitor alcoholic preparation consumption for HH.

Methods

We applied a research with a quantitative and qualitative
approach developed in the context of an ophthalmological
hospital in southern Brazil. To ensure methodological
rigor, different data collection and analysis strategies were
developed to evaluate the investigation context and obtain
the best results properly. This study was approved by the
Research Ethics Committee under the protocol number
CAAE 42606321.0.0000.0121, with the consolidated opin-
ion No. 4,590,692 issued on March 15, 2021.

This study was conducted in six phases: 1) Establishment
of the conceptual structure (Integrative Literature
Review); 2). Mapping the minimum opportunities for HH
related to the profile of patients treated in an ophthalmic
day hospital; 3). Validation of the mapping of minimum
opportunities (Content Validation); 4). Calculation of the
ideal minimum consumption of alcoholic preparation for
HH; 5). Comparison of results with the institution’s data.
6). Development of protocol to guide other institutions to
define the minimum consumption of alcoholic prepara-
tion based on their reality.

Thus, an integrative literature review was conducted.
The research question is what is the information available
in the literature to define the value of alcoholic preparation
consumption for HH in health institutions? Studies pub-
lished as events/congresses, technical materials, and arti-
cles from the following Coordination for the Improvement
of Higher Education Personnel (CAPES) journal data-
bases (www.periodicos.capes.gov.br) were selected: Scopus;
Web of Science; Scientific Electronic Library Online
(SciELO); PubMed/Medline; CINAHL - Cumulative
Index to Nursing and Allied Health Literature; BDENF
— Nursing Database; and LILACS — Latin American and
Caribbean Health Sciences Literature, through the Virtual
Health Library: BVS (BIREME).

To perform search in the databases, the following key-
words were chosen according to the structured and multi-
lingual vocabulary DeCS — Health Sciences Descriptors:
‘Patient Safety’, ‘Hand Hygiene’, ‘Local Anti-Infectives’.
The inclusion criteria were articles in Portuguese, English,
and Spanish with content available in full, online, and free
of charge, published between 2010 and 2021, and agreed
with the pre-established theme.

For the selection, the analysis was performed following
the Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) methodology. We conducted
the analysis by thoroughly reading titles and abstracts to
select studies that met the defined inclusion criteria and
were relevant to the proposed objective. PleasFinally, five
articles were selected that addressed the theme, one of
which dealt with the number of milliliters to be used for
an adequate HH, two on the consumption of alcohol
preparation for HH identified in the institutions, and two
had information related to both analytical categories.

Subsequently, mapping the minimum HH opportunities
in the care processes of patients treated in the SC and DIC
was conducted through a collection of documentary data
in the institution’s directory regarding the workflows,
Standard Operating Procedures (SOPs), and clinical proto-
cols of these departments. The opportunities were mapped
according protocol recommended by the WHO in relation
to the ‘5 Moments for Hand Hygiene’ following the logic of
processes described (Fig. 1).

Surgical Examinations
patients
I 1
| l 1 ! ! :
Local Local General
Anesthesia anesthesia with anesthesia Prepared Unprepared With contrast
sedation

Source: Prepared by the author.

Fig. 1. Profiles for mapping the minimum HH opportunities by processes.
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Next, a meeting was organized to review and indicate
the necessary adjustments to the mapping, which was reli-
able. The researcher used a script with the objective, steps
to be performed in the meeting, and the expected result,
which served as support for planning and developing
activities. The researchers also prepared a Microsoft
PowerPoint presentation addressing the research objec-
tive, its importance, and methodology. The meeting took
place in June 2021. All nursing leaders from the institu-
tion were invited (N=5), including 2 nurses from the CC,
1 administrative nurse, 1 nurse, and 1 nursing technician
(similar to an Licensed Practical Nurse in the United
States of America) from the Diagnostic Imaging Center.
Four professionals participated in this stage, having pro-
vided informed consent after reading the Informed
Consent Form (ICF).

In the third stage, we validated the mapping of mini-
mum opportunities for HH for each previously defined
patient profile, as shown in Fig. 1. Two self-instructed
questionnaires were prepared, one on the SC and the
other on the DIC, containing an explanatory video with
the guidelines for completing and properly judging the
proposed questions. The mappings were presented in
the form of flows to facilitate understanding. Participants
were also informed through the explanatory video that
the sequence in which the opportunities appeared was
irrelevant, and only the total minimum number of oppor-
tunities mattered.

The questions had a score on a Likert scale for the
judges to inform the agreement and fields to suggest the
inclusion or withdrawal of any HH opportunity. To verify
the validity of the content of the minimum opportunities
described in this study, we used a minimum agreement of
0.80.

To create the validation committee, it was defined that
nurses with experience in ophthalmic SC or DIC would be
invited to work in the group of ophthalmic hospitals
where the researchers are working, requiring a minimum
of five participants to evaluate each sector. This stage was
developed in June and July 2021.

A total of 32 nurses were invited to the committee of
judges to validate the mappings. The professionals were
invited to create the committee of judges through an exist-
ing group in a communication application of which the
researcher is also part, where the objective, the research
question, the importance of the theme, and the form of
participation were explained. An FICF was obtained
from all the participants, and a link to the evaluation
questionnaires was made available to the participants
through the Google Forms tool.

Regarding the form on the mapping of the SC, 8 nurses
responded. These professionals are from several states of
the country, with representatives from the South,
Southeast, Midwest, and Northeast regions. This point is
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important as it increases the representativeness and,
consequently, the reliability of the mapping, considering
different realities. We also identified that most of them
(N = 6) presented with 2 years or more of experience in
ophthalmological SC.

Regarding the DIC mapping form, 12 managers of
Diagnostic Imaging Centers were invited, of which 7
responded to the form on the mapping of minimum
HH opportunities. These professionals also represented
several cities and states of the country. Regarding the
time of experience in ophthalmic DIC, all the partici-
pants (100%) presented with 2 years or more experi-
ence. The participation of DIC nurses by state was as
follows: two from Rio de Janeiro, two from Sao Paulo,
and three from Bahia.

Data were analyzed using the Content Validity Index
(CVI). This index measures the rate (or percentage) of
evaluators who agree with certain aspects of mapping.
The index score is calculated by adding the number of
items evaluated in ‘3’ or ‘4’. Items receiving a score of ‘1’
or 2’ have been reviewed or deleted. The formula used
was the sum of answers ‘3’ or ‘4’ divided by the total num-
ber of answers (10).

Following this step, the reference results obtained in
the research on minimum ideal consumption of alco-
holic preparation for HH were crossed with the con-
sumption data of one of the participants’ institutions.
The institutional indicators managed by the Infection
Prevention and Control Committee (IPC Committee)
related to the consumption of alcohol and soap for HH
for 2021 were analyzed. It was found that consumption
monitoring is conducted by changing the alcohol refills
in the dispensers of the critical sectors, currently being
monitored by the Surgical Block, the Diagnostic Imaging
Centers, and the Medical Offices. Data collection is con-
ducted in partnership with the Sanitation team, which,
by filling out standardized forms, informs the exchange
of alcohol and soap refills monthly. The data on patient
volume in the sectors are obtained by computerized
reports via the institution’s operating system and entered
in an Excel spreadsheet with calculation formulas, where
it is possible to obtain the monthly consumption per
patient-day.

Results

The results of the literature review conducted by the
author made it possible to identify that the number of
milliliters (mL) of alcoholic preparation for each HH has
the average volume predicted for a correct procedure of
3 mL. However, it should be noted that for individuals
with large hands, this volume may be inadequate (11).
When evaluating the findings on the average consumption
of alcoholic preparation per patient/day, we can see
the prevalence of studies in general hospitals, with the
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classification of sectors in Intensive Care Unit (ICU) and
non-Intensive Care Unit (non-ICU), which may be related
to the fact that high complexity patients require more care
and interventions than the others. Notably, none of the
authors cited the target of 20 mL/patient/day recom-
mended by the WHO in the document Hand Hygiene
Self-Assessment Framework 2010 (4).

In the review meeting of the mapping with the nursing
team of the institution, the minimum opportunities for
HH in the SC and DIC for each type of patient served
were discussed. The opportunities defined after the dis-
cussion are presented in figures 2 to 7.

We continue validating the SC mapping by the 8 expert
judges. By analyzing the levels of agreement in relation to
the questions asked, it is revealed that all items had a
CVI of greater than or equal to 0.80. It is noteworthy
that no level of disagreement was indicated among the
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Fig. 2. Mapping of minimum HH opportunities per patient
of the DIC with unprepared pupil examination.
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participants in all points presented. For the DIC map-
pings, all items had a CVI of greater than or equal to 0.80,
and no level of disagreement was signaled between the
participants. The evaluation results can be seen in Table 1.

Regarding the DIC mappings, analysis of the agree-
ment levels revealed that all items had a Content Validity
Index (CVI) of 0.80 or higher. It was observed that there
was also no level of disagreement among the participants
in all points presented.

After the validation stage of mapping, the minimum
opportunities for HH and the alcohol preparation con-
sumption per patient profile served in the evaluated sec-
tors were calculated in relation to these opportunities.
According to the validated mappings, we found the total
minimum HH opportunities by patient profile, which is
shown in Table 2.

Before checking
identification and
administering eye

drops

Before having
contact with the
patient's documents

| After contacting the
patient's documents

Before taking the
exam

After administering

8 After taking the exam
eye drops

LEGEND
- Receptionist

- Nursing or
assistant

After sanitizing the
equipment

Source: Prepared by the author.

Fig. 3. Mapping of minimum HH opportunities per patient
of the DIC with prepared pupil examination.
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Fig 4. Mapping of minimum HH opportunities per patient of the DIC in which contrast is administered (angiofluoresceinography).
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Fig. 5. Mapping of minimum HH opportunities per patient of the SC undergoing local anesthesia.
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Fig. 6. Mapping of minimum HH opportunities per patient of the SC undergoing local anesthesia with associated sedation.

To determine the average volume of alcoholic prepara-
tion required for HH, we used data from the integrative
literature review — where the average volume predicted for
an appropriate procedure is around 3 mL (11-13). Voniatis
(14) stated that ‘the coverage achieved is strongly correlated
with hand size. However, an applied volume of 3 mL
proved to be sufficient for most HH events (84%)’. Based
on these assumptions, the calculation was followed by the
formula: Average alcoholic preparation for HH (mL)
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multiplied by the total minimum opportunities for HH.
The results obtained are presented in Table 3.

In July 2021, the reference results obtained in the
research on minimum ideal alcoholic preparation for HH
were crossed with the institution’s consumption data pro-
vided by the Infection Prevention and Control Committee
(IPC Committee). The averages of alcohol and soap con-
sumption per patient-day obtained between January and
May 2021 are presented in Table 4.
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Fig 7. Mapping of minimum HH opportunities per patient of the SC undergoing general anesthesia.

Table 1. Total judges by level of agreement and content validation
index by questioning performed

Cvl  Qvi

Question CC* DIC+

This mapping adequately expresses the care process
used in your institution, regardless of the sequence 1.0 1,0
of events.

The hand hygiene (HH) opportunities highlighted in the
mapping adequately express the minimum opportunities
found in the process used in your institution, regardless of
the sequence presented.

The total minimum HH opportunities for this patient pro-
file are 7 times, with 5 per examination to be performed.

This mapping adequately expresses the care process
used in your institution, regardless of the sequence 1.0 1,0
of events.

The HH opportunities highlighted in the mapping ade-
quately express the minimum opportunities found in the
process used in your institution, regardless of the
sequence presented.

The total minimum HH opportunities for this patient
profile is 5 times, with 3 for each examination to be 1.0 1,0
performed.

This mapping adequately expresses the care process used in

U 0.8 0,9
your institution, regardless of the sequence of events.

The HH opportunities highlighted in the mapping ade-
quately express the minimum opportunities found in the
process used in your institution, regardless of the
sequence presented.

0.8 0,9

The total number of minimum HH opportunities for this
patient profile is 19 times, of which, 17 are related to the 1.0 1,0
examination.

Legend: *Surgical Center; *Diagnostic Imaging Center.
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Table 2. Total minimum opportunities by ophthalmic patient profile

Surgical patients Minimum HH opportunities

Local Anesthesia 21
Local Anesthesia with Sedation 42
General anesthesia 41

Patients examinations Minimum HH opportunities

Prepared
Unprepared 5
With Contrast 19

Source: Prepared by the author.

Tuble 3. Total minimum opportunities by ophthalmic patient profile

Surgical Patients Minimum mL/HH mL/patient
Opportunities

Local Anesthesia 21 3 63

Local Anesthesia 42 3 126

with Sedation

General anesthesia 41 3 123

Patients Minimum mL/HH mL/patient

Examinations Opportunities

Unprepared 5 3 15

Prepared 7 3 21

With Contrast 19 3 57

Source: Prepared by the author.

After the analysis, we proceeded with structuring a
guide to enable the findings to be replicated in other
ophthalmological services. The document has the
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Table 4. Average alcohol and soap consumption per patient-day
obtained between January and May 2021

Surgical center mL/patient
Alcohol 2.03
Soap 6.18
Alcohol + Soap 821
Diagnostic Imaging Center mL/patient
Alcohol 0.51
Soap 0.20
Alcohol + Soap 0.71

Source: Prepared by the author.

references for determining the minimum consumption
of alcoholic preparation for HH according to this
study, the description of the procedures of data collec-
tion, completion of the forms, and how to calculate the
consumption of alcoholic preparation for HH in the
ophthalmic SC and DIC.

Discussion

The results of this study allowed identifying an indicator
of minimum consumption of alcoholic preparation for
HH for ophthalmic day hospitals based on the minimum
opportunities required during the care provided in the
Diagnostic Imaging Center and the Surgical Center.
When comparing the average data of current alcohol con-
sumption with the volume of consumption predicted by
assessing the minimum opportunities of HH, a consider-
able difference is perceived, even when associating the vol-
ume of soap, which can also be used for HH. The
difference is 54.79 mL for the surgical patient and 14.21
mL for the examination patient, both in relation to the
mapped profile with fewer opportunities for HH (SC:
Local Anesthesia; DIC: Unprepared).

These findings are consistent with those reported by
Brouqui and Aladro (15) in a letter to the editor published
in 2016, where, through a radio frequency system for con-
tinuous monitoring of HH, they identified that for the
monitored sector, with 15 rooms, the consumption of
alcoholic preparation for HH was 7.48 times higher than
the volume recommended by the French national
objectives (20 mL/patient/day, as the WHO standard).
They further state that ‘alcohol consumption for HH in
the medical ward should be at least three times higher
than currently recommended’, and that ‘the consumption
objectives of the requested solution need to be quickly
revisited for a more ambitious goal’ (15).

No other articles were found addressing the validation
of the goal proposed by the WHO and by French stan-
dards, which highlights the need for further studies with a
focus on sector and/or patient profiles, bringing more asser-
tive objectives to infection control committees and their
institutions.
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It is concluded that the ideal minimum consumption of
alcoholic preparation for ophthalmic day hospitals is
linked to the number of minimum opportunities for HH,
based on the 5 Moments for HH proposed by the WHO,
ranging from 63 to 123 mL/patient in the SC and between
15 and 57 mL/patient in the DIC, according to the
profile.

Health institutions face challenges in increasing the
adherence of professionals to HH, and direct and indirect
monitoring indicators are important to measure the
effectiveness of the actions taken and their impact on the
prevention of healthcare-related infections. For this, refer-
ences on the adequate consumption of alcoholic prepara-
tion should be studied and substantiated according to the
sector and/or profile of the patient attended, providing
adequate parameters to achieve optimal adherence.

We found a minimum consumption reference pro-
posed by the WHO, 20 mL/patient/day, in the literature.
However, the studies show different consumption
depending on the type of service/sector, and no records
were found justifying standardization as a worldwide
reference. There were also no records demonstrating
the calculation used to get to this value, which decreases
the reliability of this reference. The limitation of this
study was the review by language, period, and articles
with open access only.

Conclusion

Therefore, there is a need to review this concept with
more robust studies that consider the specificities of
each sector considering the number of minimum HH
opportunities, making it possible to determine specific
consumption goals by patient profile and procedure so
that the alcohol preparation consumption indicator
effectively reflects the quality of care achieved in HH.
This issue requires broader discussion at both the
national and international levels.
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