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ABSTRACT

Hand hygiene (HH) is the paramount measure used to prevent healthcare associated infections. A
repeated cross-sectional study was undertaken with direct observation of the degree of
compliance on HH of healthcare personnel during the SARS-CoV-2 pandemic. Between, 2018-
2019, 9,083 HH opportunities were considered, and 5,821 in 2020-2022. Chi squared tests were
used to identify associations. The crude and adjusted odds ratios were used along with a logistic
regression model for statistical analyses. Compliance on HH increased significantly (p < 0.001)
from 54.5% (95% Cl: 53.5, 55.5) to 70.1% (95% CI: 68.9, 71.2) during the COVID-19
pandemic. This increase was observed in four of the five key moments of HH established by the
World Health Organization (WHO) (p<0.05), except at moment 4. The factors that were
significantly and independently associated with compliance were the time period considered,
type of healthcare-personnel, attendance at training sessions, knowledge of HH and WHO
guidelines, and availability of hand disinfectant alcoholic solution in pocket format. Highest HH
compliance occurred during the COVID-19 pandemic, reflecting a positive change in healthcare-

personnel’s behavior regarding HH recommendations.

Keywords: Healthcare associated infections; Hand hygiene; Degree of compliance; Health

personnel; SARS-CoV-2.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268824000505

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

INTRODUCTION

Healthcare-acquired infections (HAIs) are a worldwide problem that directly affect hospitalised
patients and are, in turn, a complication which can directly affects patient safety. Such infections
represent a challenge for public health due to potential adverse clinical events and prolongation
of hospital stays with a consequent increase in healthcare costs [1, 2]. According to data
provided by the Study of the Prevalence of Nosocomial Infections in Spain (EPINE in its
Spanish abbreviation), the prevalence of HAIs in Spain in 2022 was between 5 and 10%, and in
turn, the prevalence of HAIs in our centre (the General University Hospital of Alicante or
HGUA) in the same year was 8.2% [3]. The most important measure to prevent the transmission
of microorganisms and reduce HAIs is hand hygiene (HH) [4] and its proper compliance [5-7]
according to the ‘5 moments’ for the application of HH as recommended by the World Health
Organization (WHO). These are (1) before touching a patient, (2) before performing an aseptic
task, (3) after the risk of exposure to body fluids, (4) after patient contact, and (5) after contact

with the patient’s environment [§].

In the context of the COVID pandemic caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) which is transmitted through close contact and respiratory droplets
or aerosols [9], HH, along with the use of personal protective equipment (PPE) and proper
respiratory hygiene [9-13], became an important part of the measures adopted to prevent the
transmission of the virus. These measures proved to be highly important due to constant
exposure of healthcare staff to infected patients and contaminated surfaces, and consequently
posed a risk of both acquiring and transmitting the infection [12]. Thus, compliance with HH
recommendations and its monitoring were key measures prevent HAIs and, reduce the

transmission of COVID-19 infection [4, 14].
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Numerous studies have surveyed the HH compliance in different hospital areas and generally,
compliance levels seldom exceeded 50% [5, 7]. In this current study, HH compliance was
monitored through direct observation (the gold standard method) [15], and results were
communicated healthcare staffto better understand how compliance changed with time, and the

factors that may contribute to poor HH practice [11,16-17].

After the start of the COVID-19 pandemic, during the first quarter of 2021, Gras-Valenti et al.
[18] recorded close to 90% HH compliance in an emergency department. In addition, Wong et
al. [19] reported from a study in two paediatric hospital units during the pandemic that full HH
compliance by staff was possible. Thus, evaluation of the current situation, post COVID-19,
represents an opportunity to determine the impact of the pandemic on HH compliance on HH
and, make healthcare-personnel more aware of its importance in the quality of patient care and

hence promote better adherence to WHO guidelines.

METHODS

Population/measures

This was a repeated cross-sectional study in a tertiary-level hospital. The data on the degree of
HH compliance, through direct observation, from 2005 to 2022 were obtained through the
Epidemiological Surveillance program established by the Center's Preventive Medicine Service.
Observations were carried out of one health professional at a time; without prior notice for 1
hour during working hours at a single fixed moment in time. No interventions were made, or
follow-up over time of the observations. Observers explained the reason for their presence and
requested verbal authorisation of the staff to carry out the observation, and completed an
anonymous form designed to evaluate HH compliance [17, 19], in terms of the measures

performed (positive), and those not performed (negative), as well as recording potential
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explanatory variables (sex, age, type of healthcare-personnel, area of care, WHO activity code,
knowledge of the HH leaflet, training session attendance, and availability of pocket-sized
hydroalcoholic hand sanitizer PSAS-solution).. HH actions that did not correspond to a ‘WHO
moment’ were not recorded. The method of choice for hand hygiene at the center was mainly
hydroalcoholic solution, some occasions was substituted with soap and water with subsequent
application of hydroalcoholic gel.

Statistical analysis

During the first phase of the study, compliance with recommendations on HH with confidence
intervals (95% CI) was calculated as the ratio between the number of HH actions carried out and
the number of WHO HH opportunities: Compliance (%) = (actions carried out/opportunities) x
100. To study the evolution over time, a trend analysis based on the degree of compliance was
carried out using estimates for 18 periods (from 2005 to 2022) in the different hospital areas. A
permutation test for join point regression (JoinPoint®) was used to detect significant percentage
changes of the period in the prevalence of degree of complianceThe overall statistical
significance level was p=0.05, allowing a maximum of 7 joining points and 8 line segments.

| year 2018-19 was taken as the reference period prior to the COVID-19 pandemic and from
June 2020 to end of April 2022 was considered the pandemic period. To study the impact of the
pandemic, the degree of HH compliance was compared before and during the pandemic; the
odds ratio (OR) and its 95% CI were calculated for each of the subgroups. Associations between
HH compliance with the study period and possible explanatory variables were investigated using
Chi-squared tests. The magnitude of any observed associations was expressed as OR 95% CI.
Finally, a multivariate analysis was performed with the variables that showed a statistically
significant association in order to estimate the adjusted OR with 95% Cls, using a logistic

regression model. The level of statistical significance in all tests was p < 0.05 and SPSS software
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(version 25.0; IBM Corp., Armonk, NY) was used for the analyses. The study was approved by

the Drug Research Ethics Committee at the Department of Health (P12021/181).
RESULTS

A total of 9,083 activities in which HH had been indicated were observed in the HGUA in the
pre-pandemic period (2018 to 2019), compared with 5,821 during the pandemic.

Table 1 shows the trend in the prevalence of degree of compliance from 2005 to 2022. The
lowest compliance was in 2005 with 31.0% (95% CI: 29.6%-32.5%) in contrast with 66.5% in
2020 (95% CI: 64.0%-69.0%); 73% in 2021 (95% CI: 71.5%-74.5 %) — the highest compliance
in the 18 years studied, and 65.3% in 2022 (95%CI:62.3%-68.2%), (Figure 1). Joinpoint
regression analysis showed significant inflection points between the periods from 2005 to 2013,
from 2013 to 2014, from 2014 to 2015, from 2016 to 2019 and from 2019 to 2021. Non-
significant inflection points were detected between the period from 2015 to 2016, and from 2021
to 2022.

HH compliance increased significantly (p < 0.001) to 70.1% (95%CI: 68.9-71.2) during the
COVID-19 pandemic compared to 54.5% (95%CI: 53.5-55.5) in the prior reference period
(Table 2). As shown in Table I, compliance during the pandemic was higher in healthcare-
personnel aged under 35 years at 71.4% (1,471), in 70.5% (3433) of women, 73.4% (224) of
physicians, and 74.3% (1758) of staff carrying pocket-sized alcohol hand sanitizers. There was a
significant increase in the degree of HH compliance at each of the WHO- moments during the
pandemic period (p < 0.05), with the exception of moment 4. Compliance with the latter was
66.0% (95%CI: 63.8-68.1in the period prior to the pandemic and no significant differences were
observed between the first and second periods (p = 0.774). Compliance with WHO moment 2

was lowest in both periods (43.2% and 55.4% respectively). (Table 2). The highest degrees of
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compliance (72.7%; 95%CI: 70.1-75.2) were observed in the critical care unit in medical areas
(72.7%; 95%CI: 68.6-71.9) in the 2020-2022 period (Table 2).

As shown in Table 3, the factors that were significantly and independently associated with HH
compliance were the time period (before or during the COVID-19 pandemic), with an ORa of
2.0 (95%CI: 1.8-2.1), knowledge of the HH leaflet (ORa=1.8; 95%CI: 1.3-2.5), training session
attendance (ORa=1.6; 95%CI: 1.4-1.8), and availability of PSAS (ORa=1.4; 95%CI: 1.3-1.5), as
well as medical care areas (ORa=1.2; 95%CI: 1.1-1.3) and critical care units (ORa=1.4,

95%Cl:1.3-1.5), and attention to the WHO moments 1,3,4 and 5.

DISCUSSION

In recent years, many efforts have been made to monitor the on HH practice in different
healthcare areas around the world, and several have showed a high level of non-compliance with
the recommendations [5, 8, 12, 17]. Infection prevention and control measures, especially HH,
have gained vital importance worldwide in the current context of the COVID-19 pandemic.
Indeed, several studies, including a meta-analysis by Ying et al. [20], have shown, among others,
a significant increase in HH practice at the beginning of the pandemic (years 2020-2021) [18,
19]. Nonetheless, relatively little research has continuously monitored over time to determine if
compliance was maintained throughout, or varied during the pandemic. Thus, this current work
provides pertinent data that show a significant improvement in HH compliance which was
sustained during the COVID-19 pandemic. In fact, the highest levels of compliance recorded in
recent years (70.1%) were reached during the pandemic, with figures similar to those published
by Qian Zhou et al [21]. In contrast, other studies reported a lack of increase [22,23], or even a
decline [24,25], in HH compliance over the period. These results differ from our own

observations, perhaps due to differences in the methodology used to document this metric.
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Indeed, to our knowledge, all of the previous studies monitored the HH compliance through an
electronic system, which may have led to certain differences in the observed trend. Current
evidence supports such systems as a complement to direct observation for monitoring HH, but
the latter continues to be the gold standard method.

In addition, we found that the WHO moment was independently and significantly associated
with the degree of compliance on HH, as evidenced by the observed improvement in practice in
the 20202022 period for all, but ‘moment’ 4 which nonetheless, did not reflect a significant
increase in compliance during the pandemic compared with the period beforehand, which stayed
constant at around 65%. This finding might suggest that performing HH ‘after’ direct contact
with patients is a deep-rooted behaviour among healthcare-personnel. Moreover, although there
was an improvement in compliance for all WHO moments, there was a higher degree of
conformance for moments 3, 4, and 5 which all occur ‘after’ contact or exposure to patients, their
fluids, or environment. This view is supported by the lower compliance with moments 1 and 2,
which occur ‘before’ the contact or care procedure [8]. Specifically, moment 2 had the lowest
degree of compliance in both periods, even though it increased by almost 15 percentage points
during the pandemic period. This finding may be of concern considering that the purpose of HH
at moments 1 and 2 is to prevent the transmission of infectious agents to patients, while at
moments 3, 4, and 5, its primary purpose is prevention of the risk of transmission to healthcare-
personnel and contamination of the care area [26].

These results coincide with previously published studies [7, 16, 17, 21, 27] and could possibly
reflect a behaviour guided by healthcare-personnel being concerned for their self-protection after
coming into contact with patients, thus making them potential dispersers of microbes to patients.
As a consequence, these data indicate that successive training interventions focused on the

importance of preventing cross-infections through HH performed at WHO moments 1 and 2
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(those that constitute a greater risk of infection to patients) should be emphasised [8]. In general,
the increase in HH during the COVID-19 pandemic had a positive impact on the reduction of
HAIs and infection resistance rates, as seen in other studies [28-30]. This justifies the
implementation of strategies aimed at markedly improving HH compliance to levels ranging
from 89.8-97.1% [5, 7, 16, 17, 31]. From this perspective, it is of interest to define accurately the
key factors which influence the compliance in the healthcare setting so that strategies which
coincide with the most critical moments for patient safety can be implemented.

Factors such as training session attendance, knowledge of the HH leaflet, and carrying pocket-
sized hand sanitizer were also independently and significantly associated with HH compliance.
These results corroborate the data obtained in a previous study [32] which recorded compliance
rates of 66% after carrying out educational and awareness-raising interventions for professionals.
Of note, in general, it is difficult to compare the results between studies due to differences in the
methodology employed or the specific study period. Thus, the results reported here should be
considered with caution as it is too early to know if they will be maintained over time once the
COVID-19 pandemic has ended.

The outcomes seen in the data we report here can have an impact on infection prevention and
control strategies for COVID-19 and inform practice in future microbial epidemics. Indeed,
increased information in the media about the importance of HH, and the greater perception of
risk by staff following after the COVID-19 pandemic was declared led to greater awareness of
the value of these measures [33]. Even so, some authors, including Wong et al. [19] and Ragusa
et al. [34], observed maximum compliance with HH prior to the pandemic, which may suggest a
prior awareness of its importance by healthcare-personnel —a very encouraging finding when
considering how to continue promoting these measures. There was a marked improvement in

hand hygiene practice in our hospital which indicates that the strategies implemented were
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effective. In future work, the main objective will be to maintain the improvement over time and
focus on factors that can potentially be improved, such as enhancing the hand hygiene
knowledge, awareness and motivation of health care personnel.

The limitations of this study were inherent in its design and objective. For example, the decrease
in patients seen in surgical areas during the COVID-19 pandemic (because of the suspension of
non-urgent operations) may have impacted on the number of observation opportunities in these
areas. In addition, the Hawthorne effect — modification of behaviour due to awareness of
observation - and the possible resulting overestimation of compliance must also be considered.
Nonetheless, this effect remained constant in all the study observations. Another possible
limitation was that of selection, but as recorded in a previous study on HH compliance [17], the
rate of non-participation by staff did not exceed 1.2%. The use of multiple observers may have
led to increasing variability in recording and and collection of data. To minimise this effect, all
observers were trained using the same methodology and were all members of the Preventive
Medicine Service.

CONCLUSION

The COVID-19 pandemic promoted an increase in the HH compliance reflecting a very positive
change in this practice by healthcare-personnel. Monitoring and evaluation of compliance
allowed us to communicate results to staff, thereby generating active feedback for the
development of strategies to improve the quality of patient care and HH compliance.
Considering the role that healthcare-personnel play as health agents both in centres and the
community, we must take advantage of this momentum and direct our efforts towards new
continuous improvement objectives. These include (i) achieving the same or higher HH

compliance in WHO moments 1 and 2 as already recorded for moments 3, 4, and 5; and (ii)
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maintaining the outcomes from the study to ensure that the healthcare environment is a safe
place for both staff and patients.

Conflicts of Interest: The authors declare no conflict of interest.

Author Contributions: Conceptualization, M.G.S, P.G.V. and J.S.P.; methodology, M.G.S. and
I.L.G.S.; software, P.C.S; validation, J.S.P.; formal analysis, M.G.S. and I.L.G.S.; investigation,
G.P.Aand R.F.S.A.; resources, C.M.B.M., L.C.L. and M.S.V.; data curation, G.P,A. and
R.F.S.A.; writing-original draft preparation, M.G.S.; writing-review and editing, P.G.V., J.S.P.
and M.G.S.; visualization, C.M.B.M..; supervision, M.F.P.; project administration, P.G.V. All
authors have read and agreed to the published version of the manuscript.

Data Availability Statement: Data that are not presented in the article are available upon
reasonable request from the corresponding author.

Ethical standard: The study was conducted in accordance with the Declaration of Helsinki and
approved by the Drug Research Ethics Committee at the Department of Health (P12021/181).
Funding: We received funding through the Alicante Institute for Health and Biomedical
Research (ISABIAL) plan for scientific and technical research and innovation project number

2021-0392.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268824000505

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

12

REFERENCES:

1. Barahona N, Rodriguez M, De Moya Y. (2019). Importancia de la vigilancia epidemioldgica

en el control de las infecciones asociadas a la atencion en salud. Biociencias;14:65-81.

2. World Health Organization. Global burden of healthcare-associated infections. North

Dakota. Available at: https://www.who.int/gpsc/country_work/burden_hcai/es/ [last accessed

March 2022].

3. SEHMPSPH. EPINE-EPPS. Spain 2022. Global report. Hospitals with more than 500 beds.

Available at: https://epine.es/api/documento-

publico/2022%20EPINE%20Informe%20Espa%C3%B1a%2020221201.pdf/reports-esp [last

accessed February 2023].

4. Boyce JM, Pittet D. (2002). HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force.
Guideline for hand hygiene in health-care settings. Morbidity & Mortality Weekly Report ;51:1—

45.

5. Pittet D, Hugonnet S, Harbarth S. (2000). Effectiveness of a hospital-wide programme to

improve compliance with hand hygiene. Lancet;356:1307-1312.

6. Sickbert-Bennett EE, et al. (2016). Reduction of healthcare-associated infections by
exceeding high compliance with hand hygiene practices. Emerging Infectious Diseases;

22:1628-1630.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://www.who.int/gpsc/country_work/burden_hcai/es/
https://epine.es/api/documento-publico/2022%20EPINE%20Informe%20Espa%C3%B1a%2020221201.pdf/reports-esp
https://epine.es/api/documento-publico/2022%20EPINE%20Informe%20Espa%C3%B1a%2020221201.pdf/reports-esp
https://doi.org/10.1017/S0950268824000505

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

13

7. Chico-Sanchez P. (2020). Intervenciones para mejorar el grado de cumplimiento de la higiene
de manos en los servicios de urgencias. Archivos de Prevencion de Riesgos Laborales;23:462—

466.

8. Derksen C, Keller FM, Lippke S. (2020). Obstetric healthcare workers’ adherence to hand
hygiene recommendations during the COVID-19 pandemic: Observations and social-cognitive

determinants. Applied Psychology: Health and Well Being;12:1286-1305.

9. Moore LD, et al. (2021). The impact of COVID-19 pandemic on hand hygiene performance

in hospitals. American Journal of Infection Control;49:30-33.

10. Beale S, et al. (2020). Hand and respiratory hygiene practices and the risk and transmission

of human Coronavirus infections in a UK community cohort. Wellcome Open Research;5:98.

11. World Health Organization. (2020). Infection prevention and control during health care
when novel coronavirus (nCoV) infection is suspected. Interim guidance. World Health
Organization;2020. Available at: https://apps.who.int/iris/rest/bitstreams/1266296/retrieve [last

accessed March 2022].

12. Lotfinejad N, Peters A, Pittet D. (2020). Hand hygiene and the novel coronavirus

pandemic: the role of healthcare workers. Journal of Hospital Infection;105:776-777.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268824000505

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

14

13. Aguilar NE, Hernandez AA, Ibafiez C. (2020). Caracteristicas del SARS-CoV-2 y sus

mecanismos de transmision. Revista Latinoamericana de Infectologia Pediatrica;33:143-148.

14. World Health Organization. WHO Guidelines for Hand Hygiene in Health Care. Geneva,
Switzerland: World Health Organization; 2009. Available at:

https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906 _eng:pdf [last accessed

April 2022].

15. Boyce JM. (2011). Measuring healthcare worker hand hygiene activity: current practices and

emerging technologies. Infection Control & Hospital Epidemiology;32:1016-1028.

16. Sdnchez-Paya J, et al. (2007). Evaluacion de un programa de actualizacion de las
recomendaciones sobre la higiene de manos. Anales del Sistema Sanitario de Navarra;30:343-

352.

17. Sdnchez-Payé J, et al. (2007). Grado de cumplimiento y determinantes de las
recomendaciones sobre la higiene de manos. Enfermedades Infecciosas y Microbiologia

Clinica;25:369-375.

18. Gras-Valenti P, et al. (2021). Grado de cumplimiento de las recomendaciones de higiene de
manos del personal sanitario de un servicio de urgencias antes y después de la pandemia de

COVID-19. Revista Espafiola de Salud Publica;95:e1-e11.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906_eng.pdf
https://doi.org/10.1017/S0950268824000505

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

15

19. Wong SC, et al. (2020). Is it possible to achieve 100 percent hand hygiene compliance

during the COVID-19 pandemic? Journal of Hospital Infection;105:779—781.

20. Wang Y, et al. (2022). Compared hand hygiene compliance among healthcare providers
before and after the COVID-19 pandemic: A rapid review and meta-analysis. American Journal
of Infection Control;50:563-571. 21. Zhou Q, et al. (2020). Compliance measurement and
observed influencing factors of hand hygiene based on COVID-19 guidelines in China.

American Journal of Infection Control ;48:1074-1079.

22. Casaroto E, et al. (2022). Hand hygiene performance in an intensive care unit before and

during the COVID-19 pandemic. American Journal of Infection Control ;50:585-587.

23. Sandbgl SG, et al. (2022). Hand hygiene compliance among healthcare workers before and

during the COVID-19 pandemic. American Journal of Infection Control;50:719-723.

24. Huang F, et al. (2021). COVID-19 outbreak and healthcare worker behavioural change

toward hand hygiene practices. Journal of Hospital Infection;111:27-34.

25. Stangerup M, et al. (2021). Hand hygiene compliance of healthcare workers before and
during the COVID-19 pandemic: A long-term follow-up study. American Journal of Infection

Control;49:1118-1122.

26. World Health Organization. WHO guidelines on hand hygiene in health care: First global

patient safety challenge. Clean care is safer care. Ginebra, Suiza: World Health Organization;

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://doi.org/10.1017/S0950268824000505

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

16

2009. Available at:

https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906 eng.pdf?sequence=1

[last accessed July 2022].

27. Sodré da Costa LS, et al. (2013). Measuring hand hygiene compliance in a hematology-
oncology unit: a comparative study of methodologies. American Journal of Infection Control

:41:997-1000.

28. Wee LE, et al. (2021). Unintended consequences of infection prevention and control

measures during COVID-19 pandemic. American Journal of Infection Control;49:469-477.

29. Roshan R, et al. (2020). Rigorous hand hygiene practices among health care workers reduce
hospital-associated infections during the COVID-19 pandemic. Journal of Primary Care &

Community Health;11. doi:10.1177/2150132720943331

30. Luangasanatip N, et al. (2015). Comparative efficacy of interventions to promote hand
hygiene in hospital: systematic review and network meta-analysis. British Medical

Journal;351:h3728. doi:10.1136/bmj.h3728

31. Banks M, Phillips AB. (2020). Evaluating the effect of automated hand hygiene technology
on compliance and C. difficile rates in a long-term acute care hospital. American Journal of
Infection Control;49:727-732.32. Pittet D, Boyce J. (2001). Hand hygiene and patient care:

pursuing the Semmelweis legacy. Lancet Infectious Diseases;1:9-20.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906_eng.pdf?sequence=1
https://doi.org/10.1017/S0950268824000505

357

358

359

360

361

362

363

364

365

366

367

368

17

32. Pittet D, Boyce J. Hand hygiene and patient care: pursuing the Semmelweis legacy. Lancet

Infectious Diseases; 2001;1:9-20. doi:10.1016/S1473-3099(09)70295-6

33. Neuwirth MM, Mattner F, Otchwemah R. (2020). Adherence to personal protective
equipment use among healthcare workers caring for confirmed COVID-19 and alleged non-

COVID-19 patients. Antimicrobial Resistance & Infection Control;9:199.

34. Ragusa R, et al. (2021). Has the COVID 19 virus changed adherence to hand washing

among healthcare workers? Behavioral Sciences;1:53.

https://doi.org/10.1017/50950268824000505 Published online by Cambridge University Press


https://doi.org/10.1016/S1473-3099(09)70295-6
https://doi.org/10.1017/S0950268824000505

18

369  Figure 1. Evolution of the Degree of Compliance on Hand Hygiene Recommendations pre-

370  pandemic period and during the COVID-19 pandemic period.
371
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375 Table 1. Period percentage change (PPC) in the Degree of Compliance on Hand Hygiene
376  Recommendations.

377
PERIOD PPC p value

From 2005 to 2013 68,60 0.040
From 2013 to 2014 -26,35 0.049
From 2014 to 2015 26,35 0.030
From 2015 to 2016 -14,78 0.063
From 2016 to 2019 4,56 0.035
From 2019 to 2021 15,16 0.033
From 2021 to 2022 -11,12 0.135

378

379

380
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381  Table 2. Hand hygiene compliance during the COVID-19 pandemic and in the pre-pandemic
382  period.
DCR during the DCR pre-pandemic
pandemic (June (years 2018/2019)
2020 to April 2022) Ref. OR (85%CI)  p-value
% (n/N) % (n/N)
Total 70.1 (4,079/5,821) 54.5 (4,949/9,083) 2.0(1.8-2.1) <0.001
Age
< 35 years 71.4 (1,471/2,061) 54.4 (1,584/2,914) 2.1(1.9-2.4) <0.001
> 35 years 69.4 (2,608/3,760) 54.5 (3,365/6,169) 1.9 (1.7-2.1) <0.001
Sex
Men 68.0 (646/950) 55.1 (879/1,596) 1.7(1.5-2.1) <0.001
Women 70.5 (3,433/4,871) 54.4 (4,070/7,487) 2.0(1.9-2.2) <0.001
Sector
Physicians 73.4 (224/305) 62.8 (589/938) 1.6 (1.2-2.2) 0.001
Nurses/ 72.7 (2,459/3,382) 55.4 (3,086/5,571) 2.1(2.0-2.4) <0.001
Physiotherapists
Auxiliary nurses 66.8 (1,289/1,929) 50.2 (1,158/2,309) 2.0 (1.8-2.3) <0.001
Others 52.2 (107/205) 43.8 (116/265) 1.4 (1.0-2.0) 0.070
Health care area
Medical area 70.2 (2,155/3,068)  54.8 (2,610/4,759) 1.9(1.8-2.1) <0.001
Surgical 67.7 (1,041/1,538)  50.5(1,207/2,391) 2.1(1.8-2.3) <0.001
Critical care 72.7 (883/1,215) 58.6 (1,132/1,933) 1.9 (1.6-2.2) <0.001
WHO HH activity
Moment 1 67.3 (833/1,238) 47.3 (1,088/2,302) 2.3(2.0-2.7) <0.001
Moment 2 55.4 (240/433) 43.2 (390/902) 1.6 (1.3-2.1) <0.001
Moment 3 66.4 (413/622) 60.7 (693/1,141) 1.3 (1.0-1.6) 0.019
Moment 4 65.4 (663/1,013) 66.0 (1,247/1,890) 1.0(0.8-1.1) 0.774
Moment 5 76.7 (1,923/2,506) 53.7 (1,526/2,842) 2.8(2.5-3.2) <0.001
Knows the HH leaflet
Yes 70.5(4,032/5,717)  54.8 (4,924/8,986) 2.0(1.8-2.1) <0.001
No 45.2 (47/104) 25.8 (25/97) 2.4 (1.3-43) 0.004
Training sessions
Yes 71.5 (3,737/5,227)  56.3 (4,539/8,063) 1.9(1.8-2.1) <0.001
No 57.6 (342/594) 40.2 (410/1,020) 2.0 (1.6-2.5) <0.001
PSAS
Yes 74.3 (1,758/2,365) 59.1 (1,913/3,239) 2.0 (1.8-2.3) <0.001
No 67.2 (2,321/3,456) 52.0 (3,036/5,844) 1.9 (1.7-2.1) < 0.001

383  Ref.: reference category for calculating the magnitude of the association; DCR: degree of compliance with the
384 recommendations; PSAS: pocket-sized hydroalcoholic solution; HH: hand hygiene; OR: odds ratio; 95% ClI:
385  95% confidence interval; p: level of statistical significance; N: number of opportunities to perform hand

386  hygiene; n: number of times hand hygiene was performed; Moment 1: before contact with the patient; Moment
387  2: before carrying out an aseptic technique; Moment 3: after contact with biological fluids; Moment 4: after
388  contact with the patient; Moment 5: after contact with the patient’s environment. Note: Boldface indicates
389 statistical significance (p<0.05)
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Table 3. Factors associated with HH compliance according to the characteristics of the health
professionals and activity.
DCRO/ZV(';;] HH OR (95%CIl) p-value (9;23) p-value
Period
Pandemic 70.1 (4,079/5,821) 2.0(1.8-2.1) <0.001 2.0(1.8-2.1) <0.001
(Years 2020-22)
Pre-pandemic 54.5 (4,949/9,083) 1 1
(Years 2018-19)
Age
< 35 years 61.4 (3,055/4,975) 1.1(1.0-1.1) 0.141 1.0(0.9-1.1) 0.796
> 35 years 60.2 (5,973/9,929) 1 1
Sex
Men 59.9 (1,525/2,546) 1.0 (0.9-1.1) 0.443 1.0(0.9-1.1) 0.872
Women 60.7 (7,503/12,358) 1 1
Sector
Physicians 65.4 (813/1,243) 2.1(1.7-26) <0.001 19(1.5-24) <0.001
Nurses/ 61.9 (5,545/8,953) 1.8(1.5-2.2) <0.001 14(1.2-1.8) 0.001
Physiotherapists
Auxiliary nurses 57.7 (2,447/4,238) 1.5(1.3-1.8) <0.001 1.0(0.8-1.3) 0.699
Others 47.4 (223/470) 1 1
Health care area
Medical area 60.9 (4,765/7,827) 1.2 (1.1-1.3) <0.001 1.2(1.1-1.3) <0.001
Surgical 57.2 (2,248/3,929) 1 1
Critical care 64.0 (2,015/3,148) 1.3(1.2-1.5) <0.001 1.4(1.3-1.5) <0.001
WHO HH activity
Moment 1 54.3(1,921/3,540) 1.3(1.2-15) <0.001 1.4(1.2-1.6) <0.001
Moment 2 47.2 (630/1,335) 1 1
Moment 3 62.7 (1,106/1,763) 19(1.6-2.2) <0.001 19(1.6-2.2) <0.001
Moment 4 65.8(1,910/2,903) 2.2 (1.9-2.5) <0.001 2.3(2.0-2.6) <0.001
Moment 5 64.5 (3,449/5,348) 2.0(1.8-2.3) <0.001 2.1(1.8-24) <0.001
Knows the HH leaflet
Yes 60.9 (8,956/14,703) 2.8 (2.1-3.7) <0.001 1.8(1.3-2.5) <0.001
No 35.8 (72/201) 1 1
Care training sessions
Yes 62.3 (8,276/13,290) 1.9 (1.7-2.1) <0.001 1.6 (1.4-1.8) <0.001
No 46.6 (752/1,614) 1 1
PSAS
Yes 65.5(3,671/5,604) 1.4 (1.3-15) <0.001 1.4(1.3-15) <0.001
No 57.6 (5,357/9,300) 1 1

DCR: degree of compliance with the recommendations; PSAS: pocket-sized hydroalcoholic solution; HH:
hand hygiene; OR: odds ratio; 95% CI: 95% confidence interval; p: level of statistical significance; ORa:
adjusted odds ratio; pa: adjusted level of statistical significance; Moment 1: before contact with the patient;
Moment 2: before carrying out an aseptic technique; Moment 3: after contact with biological fluids; Moment
4: after contact with the patient; Moment 5: after contact with the patient’s environment. Note: Boldface
indicates statistical significance (p<0.05)
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