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ABSTRACT: 
Introduction: Hand hygiene is crucial to prevent nosocomial infections, with the hands of professionals 
and patients being significant vectors of transmission. The objective of this study was to evaluate 
adherence to hand hygiene at the Rafael Méndez General University Hospital during the years 2016 to 
2022. 
Methodology: An observational and descriptive study was carried out in medical-surgical 
hospitalization units, collecting annual data using the Hand Hygiene Technique Observation Form 
provided by the World Health Organization (WHO).  The sample consisted of 1097 professionals. 
Results: A total of 5416 opportunities were analyzed. The results showed an improvement in hand 
hygiene through 2021, with a reduction in omission from 64% in 2016 to an overall compliance of 55% 
in 2020 and 2021. However, in 2022 a significant decline will be observed with 79% of omission. The 
evolution varied depending on the moment and the category observed. 
Conclusion: Adherence to hand hygiene at the Rafael Méndez General University Hospital has shown 
a positive trend with a gradual annual increase until 2021, highlighting 2020 as a turning point. 
However, the relaxation of post-pandemic measures has decreased compliance. It is recommended to 
continue promoting training and evaluation actions to improve hand hygiene among health 
professionals. 
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RESUMEN: 
Introducción: La higiene de manos es crucial para prevenir infecciones nosocomiales, siendo las 
manos de profesionales y pacientes vectores significativos de transmisión. El objetivo de este estudio 
fue evaluar la adherencia a la higiene de manos en el Hospital General Universitario Rafael Méndez 
durante los años 2016 a 2022.  
Metodología: Se realizó un estudio observacional y descriptivo en unidades de hospitalización médico-
quirúrgicas, recolectando datos anuales utilizando el Formulario de observación de la técnica de 
higiene de manos que proporciona la Organización Mundial de la Salud (OMS).  La muestra estuvo 
constituida por 1097 profesionales. 
Resultados: Se analizaron un total de 5416 oportunidades. Los resultados mostraron una mejora en la 
higiene de manos hasta 2021, con una reducción en la omisión del 64% en 2016 a un cumplimiento 
global del 55% en 2020 y 2021. Sin embargo, en 2022 se observó un retroceso significativo con un 
79% de omisión. La evolución varió según el momento y la categoría observada. 
Conclusión: La adhesión a la higiene de manos en el Hospital General Universitario Rafael Méndez ha 
mostrado una tendencia positiva con un incremento gradual anual hasta 2021, destacando el año 2020 
como punto de inflexión. No obstante, la relajación de medidas postpandemia ha disminuido el 
cumplimiento. Se recomienda continuar promoviendo acciones de formación y evaluación para mejorar 
la higiene de manos entre los profesionales de salud. 
 
Palabras clave: higiene de las manos, lavado de manos y fricción.  

 
INTRODUCTION 

 
Throughout history, handwashing has been considered a basic personal hygiene 
measure, commonly practiced when the hands were visibly dirty. It was not until the 
19th century, thanks to Ignaz Philipp Semmelweis, that the true value of hand hygiene 
in the prevention of infections was not recognized. The discovery by Semmelweis 
marked a turning point in the history of medicine, when associating hand hygiene with 
the reduction in death due to infections in hospitalized patients(1). 
 
Presently, hand hygiene (HH) is defined as the elimination of transitory flora present 
on the skin through a rubbing process, which can be performed with alcohol-based 
solutions, or with soap and water(2). This practice is recognized as one of the most 
effective strategies to manage and prevent the transmission of nosocomial infections, 
which affect patients during their stay in health centers, while also representing a 
significant threat to public health. 
 
Nosocomial infections are an important cause of morbimortality worldwide(3). These 
infections, also known as healthcare associated infections (HAIs), are defined as those 
that affect patients during their stay at a hospital or another health center, and that 
were not present or undergoing incubation during admittance. These include hospital-
acquired infections that are manifested after hospital release, as well as occupational 
infections of health personnel(4). It should be noted that in many cases, the hands of 
health professionals and patients are the vehicles of transmission of these infections. 
According to the “Study of Prevalence of Nosocomial Infections in Spain” (EPINE-
EPPS 2021), the prevalence of these infections in Spanish hospitals was 7.07%, an 
index similar to other countries in the European Union(5). 
 
To address this problem, the World Health Organization (WHO) launched the program 
“Save Lives: Clean Your Hands”, which included a multimodal strategy that promotes 
hand hygiene through the identification of five key moments: (1) before direct contact 
with the patient, (2) before performing a clean or aseptic task, (3) after exposure to 
bodily fluids, (4) after contact with the patient, and (5) after contact with the patient’s 
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environment(6). These moments represent a practical and direct approach to reduce 
the risk of infections and to guarantee quality care. 
 
The WHO considers two specific actions for hand hygiene: the rubbing of hands with 
alcohol-based solutions, and washing with soap and water. Although both are simple 
practices, they require training to ensure their correct execution(3). 
 
Although hand hygiene is a broadly recognized and efficient measure against HAIs, 
their compliance among health professionals varies considerably, with a great margin 
for improvement. The recent COVID-19 (SARS-Cov2) pandemic has reinforced the 
importance of adequate hygiene as a protection barrier, and was intensely promoted 
by health organizations worldwide(7–9). 
 
Knowing the degree of compliance with hand hygiene among professionals is 
fundamental for designing improvement strategies and to guarantee quality care. The 
detailed analysis of the five moments defined by the WHO allow us to identify in what 
situations it is necessary to strengthen this practice to avoid omissions. Thus, annual 
assessments are necessary, differentiated according to professional and services 
categories, to establish a starting point and define improvement actions. The evidence 
shows that a continuous system of training and feedback improves the indicators of 
nosocomial infections over time(10). 
 

Objectives 
 

General Objective 
 
To assess the changes in the adherence to hand hygiene among health professionals 
before and during the COVID-19 pandemic, in order to determine if this health crisis 
represented a turning point in the improvement of this practice and its impact on the 
prevention of nosocomial infections in the General University Hospital Rafael Mendez 
(HGURM) between 2016 and 2022. 
 

Specific Objectives 
 

• To describe adherence to hand hygiene according to the action performed by all 
the professionals in the 2016-2022 period. 

• Describe the level of compliance with the HH Indication according to professional 
category and the five key moments in the 2016-2022 period. 

• To determine the level of compliance with HH according to the hospital unit 
assessed in the 2016-2022 period. 

• To determine if the start and stabilization of the COVID-19 (SARS-CoV2) 
pandemic produced some significant variation in the tendency to comply with hand 
hygiene. 

 
MATERIALS and METHODS 

 
Study design 

 
To conduct the study, a quantitative methodology was utilized. This was an 
observational, descriptive, and cross-sectional study on the adherence to Hand 
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Hygiene of professionals at the General University Hospital Rafael Mendez belonging 
to Health Area III of the Health Services of Murcia. 
 

Population and Time frame 
 
The study population was composed by active workers at the General University 
Hospital Rafael Mendez (HGURM), belonging to Health Area III, during the 2016-2022 
period. The sample selected included a total 1,097 professionals distributed in the 
following categories: 142 orderlies, 318 nursing assistants (TCAE), 373 nurses, and 
264 doctors. 
 
The observation and collection of data was performed in medical and surgical hospital 
units at the hospital, specifically in the areas of Internal Medicine I and II, Specialized 
Surgery, General Surgery, and Traumatology. The process of primary data collection 
was performed for 2 months each year, every year, during the 2016 to 2022 period. 
 
For each health professional, an observation time was established of about 20 minutes 
(+/- 10 minutes), from Monday to Friday during the morning shift. This design allowed 
for a total of 5416 observation opportunities, guaranteeing an adequate coverage of 
the hand hygiene practices during the daily activities of the health personnel. 
 

Data collection instrument 
 
The instrument used for the collection of data was the Hand Hygiene Observation 
Form, proposed by the World Health Organization (WHO) in their Technical Reference 
Manual. This form (Annex I) includes diverse columns that allow researchers to record 
opportunities, indications, and actions of hand hygiene (HH). Each form allows 
observing up to 8 opportunities distributed among 4 different professionals. The 
indications observed include: Before contact with the patient, Before performing an 
aseptic technique, After contact with bodily fluids, After contact with the patient, After 
contact with the patient’s environment. The actions recorded as a response to each 
indication are: Hand rubbing, Hand washing, Omission (when no hand hygiene action 
is performed). The use of gloves is only recorded if the hand hygiene action is omitted 
(11). 
 
The measurement was performed by a nursing professional in the area of Quality, who 
was previously trained in the observation of hand hygiene to guarantee the precision in 
the collection of data. Before starting the observation, the observer presented himself 
to the professionals involved, always maintaining a respectful and transparent 
approach. To preserve the anonymity of the participants, the forms were completed 
without including information that could be used to identify the professionals who were 
measured. The heading of the form included the data of the observer, the date, the 
start and end times, the hospital service where the observation took place, and the 
category of the professional. 
 
The collection of data was performed in situ in the hospital units, through direct 
observation on different days, moments, and professional categories, in order to avoid 
bias in the measurements. 
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For the statistical analysis and the calculation of basic compliance, two additional 
forms proposed by the WHO (Annexes II and III) were used. The Basic Compliance 
Form (Annex II) is composed of four columns, where the totals of the subjects 
observed is recorded in each professional category and the number of sessions 
performed. On its part, the Indications Form (Annex III) included five columns, one for 
each of the observation moments described, thus allowing for a detailed classification 
of the indications observed (11).   
 

Inclusion and exclusion criteria 
 

Inclusion criteria 
 
Healthcare professionals of both sexes, who provided their verbal consent and who 
worked in medical-surgical units at the HGURM. 
 

Exclusion criteria 
 
Professionals who verbally rejected being an object of measurement. Critical situations 
in which the presence of the observer could aggravate or compromise the life of the 
patient. 
 

Data analysis 
 
The analysis of the data collected was performed with descriptive statistics tools. In 
first place, the absolute and relative frequencies of the opportunities for hand hygiene 
(HH) were calculated, for each of the hygiene actions (handwashing, hand rubbing, 
and omission), as well as they five key moments defined by the WHO. These 
frequencies were itemized by professional category and medical-surgical unit, thus 
allowing for the identification of the compliance and omission of each group and area 
of study. 
 
To assess the temporal change of HH compliance throughout the period of study 
(2016-2022), line graphs were created that show the HH compliance and omission 
rates. A comparative analysis of the annual results was performed, at the general level 
and itemized according to professional categories (orderlies, TCAE, nursing, and 
doctors), as well as units (Internal Medicine I, Internal Medicine II, General Surgery, 
Specialized Surgery, and Traumatology). 
 
In addition, statistical tests were applied to compare the percentages of compliance 
between the different professional categories in the five moments of hand hygiene. In 
particular, special attention was given to the variations observed in the compliance 
with HH during the Covid-19 pandemic (2020-2021), as compared to the years before 
and after the pandemic. 
 

Compliance with ethical and legal guidelines 
 
The present study and successive assessments were approved by the Ethics 
Committee on Research at the General University Hospital Rafael Mendez, according 
to the current guidelines until May 19th, 2016. All the procedures performed met the 
ethical principles established in the Declarartion of Helsinki and the applicable legal 
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guidelines. The participants were adequatly informed about the study objectives, and 
their informed consent was obtained before observation, guaranteeing confidentiality 
and anonymity of the data collected. 
 
The study complied with the provisions of Organic Law 15/1999, of December 13, on 
the Protection of Personal Data and Organic Law 3/2018, of December 5, on the 
Protection of Personal Data and Guarantee of Digital Rights. It also complied with the 
ethical principles of the Declaration of Helsinki and the Belmont Report. 
 

RESULTS 
 
Throughout the study period (2016-2022), 1,097 observations were performed, for a 
total of 5,416 opportunities of hand hygiene (HH) in the medical-surgical units at the 
General University Hospital Rafael Mendez (HGURM): Internal Medicine I and II, 
General Surgery, Specialized Surgery, and Traumatology 
 

Adherence to hand hygiene according to the action performed 
 
Adherence to HH showed a progressive increase until the year 2021, when a change 
in the trend was observed, shown as a decrease in compliance, with the worse results 
reached in the historical series. Figure 1 (Changes in the frequency of compliance) 
shows that hand rubbing exceeded that of hand washing, becoming the main action 
used for HH. 
 

Changes in the frequency of compliance 1.

 
Source: Created by the authors. 

 
To ease its understanding and to more clearly observe the changes in the compliance 
with HH, the following figure has been created that simplifies both options shown 
(Handwashing or Hand rubbing), and Omission of HH as Compliance. 
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Changes in the frequency of compliance 2. 

 
Source: Created by the authors. 

 
Compliance of the HH Indication according to professional category 

and moment 
 
Adherence to HH varied according to the professional category and year. In 2016, HH 
compliance was low in all the groups: orderlies, 13.89%, TCAE, 53.25%, nursing, 
53.2%, and doctors, 32.97%. Posteriorly, between 2017 and 2018, the results 
worsened, while in 2020, coinciding with the Covid-19 pandemic, a notable 
improvement was observed, which was maintained until 2021. Nevertheless, after the 
relaxation of the health crisis measures, the results in 2022 somewhat regressed, with 
worse levels observed in the historical series, except for the orderly group, where the 
previously-reached levels were maintained. 

 
Change in % compliance according to category. 

 
Source: Created by the authors. 

 
As for the five moments defined by the WHO, the highest degree of compliance was 
observed in Moment 3 (“After contact with bodily fluids”): Orderlies, 61%, TCAE, 
89.53%, nursing, 85.8%, and doctors, 88.89%. The professional category with the 
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highest adherence in general was nursing, except for moment 3, where the TCAE 
exceeded the nurses. On the other hand, Moment 2 (“Before an aseptic technique”) 
did not record opportunities for the orderlies, resulting in 0% of compliance for this 
group. 
 
The moments with less adherence were Moment 1 (“Before contact with the patient”), 
and Moment 5 (“After contact with the patient’s environment”), with a compliance lower 
than 30% in all the categories. However, Moment 4 (“After contact with the patient”), 
showed acceptable results, although the orderlies only reached 42.45% of compliance. 

 
Relative frequency of the HH indication. 

 
Source: Created by the authors. 

 
Changes in Hand Hygiene Actions according to Medical-Surgical 

Unit 
 
The measurement of HH in the different surgical medical services at the HGURM 
varied throughout the five years of the study. In 2016, except for the units of Internal 
Medicine I, with a compliance of 52.60%, and Internal Medicine II, with a compliance 
of 57%, the most common action was omission in the rest of the units. Although the 
changes were disparate according to the units under study, it must be noted that it was 
not until 2020 when all the units in which the measurements were performed showed 
an HH compliance higher its omission: Internal Medicine I, 55.56%, Internal Medicine 
II, 66.85%, Specialized Surgery, 50.88%. General Surgery 53.77%, and Traumatology 
58.44%. Just as previously mentioned, all the units decreased their compliance in the 
last year of the study. 
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Change in % compliance according to service. 

 
Source: Created by the authors. 

 
Start and stabilization of the Covid-19 pandemic on HH compliance 

 
The HH action varied throughout the study period, in which the omission of HH was 
the most common during the follow-up years, until 2020, coinciding with the Covid-19 
(SARS-CoV2) pandemic, in which the joint action of Handwashing and Hand rubbing 
started to be the majority, with a compliance of 55%. The majority action chosen by 
professionals for performing HH during this period was Hand rubbing, 34%, as 
compared to Handwashing, which was the option selected in 21% of the cases. 
 

Compliance frequency, 2020. 

 
Source: Created by the authors. 

 
In 2022, due to the progressive relaxation of the hygienic-sanitary measures 
implemented due to the pandemic, a generalized decrease was observed in the 
degree of HH compliance. 
 

DISCUSSION 
 
The overall adherence to HH in 2020, around 55%, reached by the professionals at 
the HGURM, despite it not being a high value, was above the rest of the studies found 
in the literature by systematic reviews, which placed the HH mean at 44.5%.(12). 
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According to the criteria proposed by the WHO, a positive compliance is considered 
when the value is higher than 50%, with a recommendation that it must be the closest 
to 100%. Therefore, despite the improvement with respect to previous years, there is 
still a wide margin to further improve the results analyzed. 
 
There are many forms designed to collect data on the observation of hand hygiene in 
healthcare personnel(13), with the most utilized being the one by the World Health 
Organization (WHO)(11). This form, part of the WHO program “Save Lives: Clean Your 
Hands”, has been broadly implemented due to its focus on the Five Moments for Hand 
Hygiene, which address key situations in which hygiene is fundamental for preventing 
nosocomial infections. The selection of the WHO form was due to its standardized 
character and its easy adaptation to multiple healthcare settings, which allow the 
comparison of compliance at the international level. 
 
Throughout the historical series analyzed, a notable decrease was observed in 2017, 
perhaps due to a relaxation of the measures, as well as progressive increase starting 
in 2018, coinciding with the placement of hand hygiene stations in all floors and 
services, and the performance of an improvement cycle to increase the adherence of 
the professionals at the level of Health Area III(14).  
 
At the level of HH, it is notable that in 64% of the occasions, the professionals opted 
for hand rubbing as compared with washing with soap and water (21%). Although it is 
true that the almost immediate availability of alcohol-based products, with dispensers 
placed bedside, in halls, and pocket containers, which have increasingly been 
established in the last few years, have notably contributed to their higher acceptance 
by the workers(15). However, the preferred use of Hand rubbing is contrary to the study 
performed at other international hospitals, in which 87% still preferred handwashing as 
compared to hand rubbing (16). 
 
The analysis of the data, itemized according to category, shows a great disparity, with 
the nursing category obtaining the best results throughout the historical series, except 
for the last year examined. The next category with respect to the degree of compliance 
was the TCAE, followed by the doctors. These three categories, which showed a 
positive degree of adherence to HH in 2020 and 2021, were in contrast to the category 
of orderlies, which despite not reaching a majority percentage of compliance 
throughout the historical series, obtained worse results in the measurements except 
for the last one, in which for the first time, they became the collective with the best 
results. 
 
The moment with the highest adherence in all the professional categories was the 
moment after exposure to bodily fluids, followed by after contact with the patient. 
These data coincide with the systematic review by Ocampo et al., although with the 
exception that in the case of the HGURM, the degree of compliance almost doubled 
the results found (12). However, hygiene before contact with the patient was scarce, 
only reaching 30% in the best of cases. 
 
On the other hand, according to the hospital units observed, a compliance higher than 
50% was obtained in the 2020 to 2021 period, with the Internal Medicine Unit II 
exceeding the rest in the degree of compliance. In all the units, the increase in 
adherence between 2019 and 2020 was considerable, with improvements of up to 
30% in Internal Medicine II or 16% in Internal Medicine I, with these change in the 
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attitude of these units related with the fact that they were selected to house the COVID 
patients during the greatest incidence of the pandemic. On the contrary, the units with 
a lower increase were dedicated to patients from surgery, all of them with a negative 
PCR result, which could have influenced this result. 
 
However, it is interesting to note that despite the progressive improvement of the data, 
in the last year examined, 2022, a clear decrease was observed in the level of 
compliance in all the units, which was sometimes worse than the initial values of the 
historical series recorded. This could be due to the stabilization of the pandemic and 
the subsequent relaxation of the measures imposed, which could justify the decrease 
observed in the adherence to HH in the last year. 
 
The fact that in the year 2020, for the first time, HH compliance exceeded its omission, 
may be due to the greater dissemination of the hygienic-sanitary measures spread as 
a consequence of Covid-19 (SARS-CoV-2)(17). It is notable that when dealing with any 
drop-transmitted epidemic, hand hygiene is recommended as an efficient measure to 
fight against its propagation(18). As of today, the WHO continues to advocate for 
handwashing and rubbing with alcohol-based solutions as an effective action to avoid 
the dissemination of Covid-19: “Clean your hands frequently with alcohol-based hand 
rub or soap and water”(19). The data found in the present study are similar to the study 
conducted at the Insular Maternal and Child University Hospital Complex of the 
Canary Islands Health Service, where an increase in the compliance with HH was 
observed after the measurement in 2019 and 2020, suggesting its relationship with the 
presence of Covid-19(20). 
 

5. CONCLUSIONS. 
 
The change in adherence to hand hygiene (HH) at the General University Hospital 
Rafael Mendez (HGURM), in the 2016-2022 period, shows a significant improvement, 
especially in 2020, coinciding with the Covid-19 pandemic. That year was a turning 
point in HH practices, as the hygiene actions, in the shape of hand rubbing with 
alcohol-based solutions, as well as handwashing with water and soap, exceeded the 
omission of said actions for the first time, thus meeting the objective of discovering if 
the health crisis implied a change in the improvement of this practice. 
 
Nevertheless, two years after the start of the pandemic, a regression was observed in 
adherence to HH, with levels of compliance lower to those recorded before the health 
crisis. This decrease is worrying, given that HH is a fundamental measure in the 
prevention of nosocomial infections, which underlines the importance of maintaining 
strategies of continuous promotion and training, in line with the objective of 
determining the impact of Covid-19 in the trend of HH compliance. 
 
The analysis itemized by professional categories showed disparities in the degree of 
compliance, where the nursing personnel showed a higher adherence, thus meeting 
the objective of describing compliance according to professional category. However, 
the decrease in the HH practices observed in all the categories in 2022 evidences the 
need for additional interventions, especially directed to continuous promotion and 
training. 
 
With respect to the five moments of HH defined by the WHO, the moments with a 
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greater effectivity were after contact with bodily fluids and after contact with the 
patient, although a low compliance was identified in the moment before contact with 
the patient, thus evidencing areas that require prioritized attention. 
 
HH compliance also varied according to the hospital unit. The units of Internal 
Medicine showed a higher degree of compliance as compared to the surgical units, 
which is aligned with the objective of determining adherence according to the hospital 
unit. This suggests that the direct exposure to Covid-19 patients could have had an 
influence on a greater compliance, while the surgical units, with non-Covid patients, 
presented a lower adherence. 
 
In summary, despite the advances attained during the pandemic, the decrease in 
compliance in 2022 poses the need for continuous interventions to reinforce 
adherence to HH. The implementation of promotion strategies, continuous training, 
and audits, along with increasing the awareness of the healthcare personnel, are 
essential for maintaining and improving hygiene standards. 
 

Study limitations 
 
The study had some limitations inherent to the observational methodology, such as the 
difficulty in observing all the professionals during their entire work shift, which could 
create variations in the compliance in moments that were not observed. Also, the 
Hawthorne effect could have influenced the behavior of the professionals, as they 
were aware they were being observed(21). Measures were taken to reduce selection 
bias, although some professionals declined participation. 
 
Annual assessments are recommended to verify if the trend observed is maintained, 
as well as broadening the study to other hospital units, such as maternity, pediatrics, 
or emergencies, to obtain a more comprehensive view of HH compliance in the entire 
hospital. 
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