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Abstract

Background: The spread of severe acute respiratory syndrome (SARS-CoV-2) prompted renewed attention to infection preven-
tion and control (IPC) programs in healthcare settings.

Objective: This study aimed to investigate associations between factors derived from a hospital safety climate scale for respiratory
diseases and Canadian healthcare providers’ (HCPs) hand hygiene and eye protection practices during the COVID-19 pandemic.
Design: Cross-sectional analysis of the COVID-19 Cohort Study (2020-2023) of acute care HCPs providing direct patient care.
Results: 100% compliance with Canadian guidelines for the use of eye protection was reported by 73.7%, hand hygiene before
entering rooms by 65.3%, and after exiting patient rooms by 81.8% of the 1,361 participants. The adjusted incidence rate ratio
(aIRR) for hand hygiene after exiting a patient room was significantly higher for participants who rated organizational support
for health and safety higher. The aIRR for the use of eye protection was significantly higher for people who rated their hospital
as having fewer job hindrances related to completing their job while using protective equipment and reported higher ratings of
their organization’s availability of protective supplies.

Discussion: Our data support the association between HCPs’ perception of hospital safety-related organizational factors and the
use of eye protection and practice of hand hygiene. These findings also suggest that ease of access impacts the use of eye
protection.

Conclusions: Although training and making equipment available are necessary, the perception of organizational factors, namely
support for health and safety and absence of job hindrances, are important for improving the use of eye protection and hand
hygiene.
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oronaviruses, previously associated most often syndrome (SARS-CoV) in 2003, Middle East respiratory
with the common cold in humans, have increased syndrome (MERS-CoV) in 2012, and SARS coronavi-
in their public health significance over the last two rus-2 (SARS-CoV-2) in 2019 (1-3). Coronavirus disease
decades with the emergence of severe acute respiratory 2019 (COVID-19), the illness caused by SARS-CoV-2,
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spread globally despite attempts to control transmission
(4). With this arose renewed attention to infection preven-
tion and control (IPC) programs aimed at reducing the
spread of infections within healthcare settings.

Background

Updated Canadian IPC guidelines recommend that facil-
ities aim for 100% hand hygiene adherence and the use of
medical masks and eye protection in acute healthcare set-
tings during periods of increased transmission of respira-
tory diseases spread via infectious respiratory particles,
including SARS-CoV-2 (5). Hand hygiene and facial pro-
tection (i.e. the use of medical masks/N95 or equivalent
respirators and eye protection such as goggles or a face
shield) have been confirmed as important tools for reduc-
ing healthcare providers’ (HCPs’) occupational risk of
SARS-CoV-2 (6, 7).

Reducing the spread of highly transmissible pathogens,
such as SARS-CoV-2, requires a multi-faceted approach.
Making personal protective equipment (PPE) and hand
hygiene facilities readily available and having adequate
training on their use is necessary, but not sufficient, to
ensure consistent use (8). Other factors, such as a climate
of safety within the workplace, also have an impactful role
(8, 9). A safety climate refers to the perceptions held by
employees about the value placed on safety in their work
environment (10). Several factors comprise a workplace
safety climate including organizational safety norms as
well as policies and procedures that promote and commu-
nicate an organization’s commitment to safety (11). The
hospital safety climate scale (HSCS) (11) is one of several
different tools for use within hospital settings considered
to have adequate psychometric properties (12).

This sub-study aimed to investigate the association
between HCPs’ perceptions of organizational and envi-
ronmental factors, as measured by a version of the HSCS
(11, 13) adapted for respiratory diseases, and their level of
use of eye protection and hand hygiene during the
COVID-19 pandemic.

Methods
This study was conducted as part of the COVID-19
Cohort Study, a 42-month prospective cohort study con-
ducted with HCPs recruited from 19 acute care, rehabili-
tation, and complex care hospitals across four Canadian
provinces (Ontario, Quebec, Alberta, Nova Scotia).
Recruitment occurred immediately following ethical
approval at each site, with staggered enrolment from June
2020 to June 2023. Recruitment, consent, and completion
of surveys were conducted electronically due to COVID-
19 restrictions (14).

Participants were eligible for inclusion in these analyses
if they were 18 to 75 years old at enrolment, worked >20
h per week (a requirement of the parent study), and had
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patient facing roles with direct patient contact for > 1 h per
week. Participants were eligible irrespective of their
COVID-19 vaccination status or history of SARS-CoV-2
infection. Those indicating their gender as other than
male or female were excluded due to the small sample size
that precluded precise parameter estimates.

After consenting, participants were asked to complete
an anonymous online baseline questionnaire to capture
their exposure profile with questions pertaining to per-
sonal, household, and work characteristics, including hos-
pital safety climate questions. All data used in the
following analyses were collected in the baseline question-
naire. Only observations with complete data were used (50
observations were dropped due to incomplete informa-
tion on either the exposure or the outcome).

The framework for these analyses was based on the
review by Houghton et al., (8) who based their review on
the Theoretical Model to Explain Self-Protection
Behaviour at Work (9). They used organizational, envi-
ronmental, and individual factors to assess HCPs’
adherence to guidelines during respiratory outbreaks.
Organizational factors included the safety climate, com-
munication of IPC guidelines, and availability of training
while environmental factors included the physical envi-
ronment and availability of PPE. To assess these factors
in this study, HCPs were asked a series of questions
adapted from the HSCS, a 20-question scale developed to
measure hospitals’ commitment to bloodborne pathogen
risk management (11). The items were asked at the end of
the baseline questionnaire, following questions about the
use of masks, goggles/face shields, and the performance
of hand hygiene. Participants were asked to select the level
of agreement that best reflected their opinion. Scores for
items range from 1 (strongly disagree) to 5 (strongly agree)
points with higher scores indicating higher ratings. Our
data collection tool generally followed that of an adapta-
tion of the HSCS by Nichol et al. (13) for use with respi-
ratory illnesses. See Supplementary Table 1 for differences
in questions and wording adapted for use for respiratory
illnesses. Of note, Nichol et al. categorized training as an
environmental, rather than organizational, factor; our
study has maintained this assignment (13).

HCPs’ self-reported use of eye protection and hand
hygiene (before entering and after exiting patient rooms)
were dichotomized as 100% completion (met Canadian
guidelines (5)) versus < 100%. Self-reported use of medical
masks was not part of these analyses since the use of med-
ical masks in healthcare facilities was mandated by gov-
erning bodies and/or hospital policies during the data
collection period (15). Potentially confounding variables,
identified a priori, were age, gender, education, occupa-
tion, primary work unit (e.g. emergency department,
out-patient clinic), years of experience, long-term or
chronic medical condition, history of SARS-CoV-2,
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vaccination status, rate of hospitalization due to COVID-
19 in the Canadian population, and wave of the COVID-
19 pandemic (16). Cohort was assigned to participants
based on their worksite/the participating hospital system.

Statistical analyses

Factor analysis
An exploratory factor analysis (EFA) was conducted to
determine how to meaningfully categorize survey ‘items’/
questions (N = 18 as listed in Fig. 1) into respective ‘factors’
(a smaller set of variables that measure one or more under-
lying constructs). Based on previous research, the factors
were hypothesized to include six factors that underlie two
constructs: organizational support (management support,
absence of job hindrances, good communication/minimal
conflict, feedback) and environmental support (availability
of PPE/supplies, training) (8, 9, 11, 13, 17, 18).

The Kaiser-Meyer-Olkin test and the Bartlett’s test of
sphericity were used to assess sampling adequacy and

1. The protection of workers from cccupational exposure to infectious respiratory disease

(like influenza or COVID) is a high priority with management where 1 work

[l

In my hospital/workplace, no significant compromises or shortcuts are taken when
worker protection from infectious diseases is at stake

I

On my unit, management gets personally involved in safety activities

F=

. On my unit, all reasonable steps are taken to minimize hazardous job tasks and
procedures

. At my work, employees are encouraged to become involved in safety and health

matters

Managers on my unit do their part to ensure employee protection from exposure to

infectious respiratory disease

w
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. My job duties do not interfere with my being able to follow universal precautions

8. I have enough time in my work to protect myself from infectious respiratory disease

9. | can provide good guality care to my patients while protecting myself from infectious

respiratory disease

10. My supervisor often discusses safe work practices with me

11. On my unit, unsafe work practices are corrected by supervisors

12. On my unit, there is open communication between supervisors and staff
13. The members of my unit always support one another

14. My hospital/workplace offers training on infectious respiratory disease

15. | have received training to use PPE to protect myself from infectious respiratory
disease

16. On my unit, managers encourage employees to attend safety seminars

17. On my unit, PPE is readily available and accessible

18. 1 am provided with all of the necessary equipment and devices for me to protect
myself from possible infectious respiratory disease exposures
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suitability of factor analysis for these data (19, 20). We
used Kaiser-Meyer-Olkin correlation of 0.60 as our cut-
off and a significance level of P < 0.05 to evaluate
Bartlett’s test of sphericity (21, 22). Cattell’s scree test was
used to determine the number of factors to retain (23, 24).
A correlation matrix was used to determine the relation-
ship between variables. The matrix was inspected for cor-
relation coefficients; values of <0.30 indicated a weak
relationship between variables (22). Variables with
squared multiple correlation values close to 0 or close to 1
were removed due to the presence of multicollinearity or
singularity (25).

Principal axis factoring was used to extract factors
using a pre-specification of six factors. Factor loadings
were analyzed using the varimax orthogonal rotation
method with a factor loading cut-off of 0.40. Items that
cross-loaded were reviewed to determine where inclusion
was most appropriate, with each item included in only one
factor. Rotated factors with only two items were consid-
ered reliable only if the variables were highly correlated
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Fig. 1. Distribution of responses to respiratory safety climate items as measured at enrolment to the COVID-19 Cohort Study;
Canadian healthcare providers with direct patient contact (June 2020-June 2023). Numbers beside the items indicate the order

items were asked in the questionnaire.
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with one another (i.e. r > 0.70) and had low correlation
with other items (22, 25). This information was then used
to inform the number of factors to retain and the assigna-
tion of items to factors for the final EFA-generated model.

Confirmatory factor analysis was conducted to mea-
sure the performance of the proposed full model and the
model designed from the EFA. Cut-offs used to indicate
an acceptable model fit included a standardized root mean
squared residual close to 0.08, a comparative fit index and
Tucker—Lewis index close to 0.95, and root mean square
error of approximation of close to 0.06 (26). These indices
of fit were used to determine, which model was appropri-
ate for the remainder of the analyses.

Multivariable methods

Using mean factor scores from the factor analysis, modi-
fied multivariable Poisson regression models (27), account-
ing for clustering within cohort, were used to assess how
each factor was associated with HCPs’ reported use of eye
protection and hand hygiene. All models were built sepa-
rately using model building strategies following that of
Vittinghoff et al. (28) to identify relevant confounding vari-
ables; a consistent composition of confounding variables
were included in each of the final models. All analyses were
conducted using Stata/SE 18.0 software (29) using two-
sided tests with significance set at P < 0.05. See
Supplementary Fig. 1 for flow chart of analytic steps.

Results

The mean age of the 1,361 eligible HCPs was 40.4 years,
1,163 (85.5%) identified themselves as female, and 703
(51.7%) as a nurse, nurse practitioner, or midwife. See
Table 1 for complete demographic details.

Distributions of responses to the respiratory safety cli-
mate items are provided in Fig. 1. Overall, there was high
agreement with all questions, with 13 of 18 in which
> 75% of participants either agreed or strongly agreed.
‘I have received training to use PPE to protect myself from
infectious respiratory disease’ had the strongest level of
agreement at 95.5%. The item with the highest level of
disagreement was ‘MY supervisor often discusses safe work
practices with me’, with 24.2% of participants disagreeing
or strongly disagreeing. The question with the most uncer-
tainty among participants was ‘On my unit, managers
encourage employees to attend safety seminars’, with 12.3%
of participants selecting ‘not sure’ in response.

Performance of respiratory safety climate questions

Indices of fit for the full 6-factor/18-item model and the
EFA-generated 4-factor/16-item model were similar (see
Table 2). Both models explained roughly 57% of the vari-
ance in responses. Given this and the notable difference in
the loadings of items between the original and EFA mod-
els, the EFA-generated model was used for the remainder
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Table 1. Characteristics of Canadian healthcare providers with direct
patient contact at time of survey completion; COVID-19 Cohort
Study (June 2020-June 2023), Number (%) unless otherwise noted

Characteristic Participants
N=1,36l
Age in years, mean (95% CI) 40.4 (39.8,40.9)
Gender
Female 1,163 (85.5)
Male 198 (14.5)
Education, highest achieved
College diploma or less 281 (20.6)
Bachelor’s degree 658 (48.3)
Master’s degree 189 (13.9)
MD or PhD 233 (17.1)
Occupation
Nurse/nurse practitioner/midwife 703 (51.7)
Physician/physician assistant 224 (16.5)
Other regulated health professional' 360 (26.5)
Other? 74 (5.4)
Work experience
<5 years 328 (24.1)
5to |4 years 520 (38.2)
> 15 years 513 (37.7)
Primary work unit
Out-patient 294 (21.6)
Adult medical in-patient 280 (20.6)
Emergency department 174 (12.8)
Adult intensive care 172 (12.6)
Surgery 133 (9.8)
In-hospital clinic 85 (6.2)
Maternity 74 (5.4)
Level 2 or 3 neonatal nursery 47 (3.5)
Long-term care/alternate level of care 34 (2.5)
Pediatric in-patient 24 (1.8)
Laboratory, administration, research 15 (1.1)
Other? 15 (1.1)
Mental health 14 (1.0)
Chronic illness* 303 (22.3)
No 1,058 (77.7)
SARS-CoV-2 prior to questionnaire 93 (6.8)
No 1,268 (93.2)
Vaccination status, with primary series®
Unvaccinated/incomplete 614 (45.1)
Complete 733 (53.9)
Missing vaccination data 14 (1.0)
Province
Ontario 827 (60.8)
Alberta 293 (21.5)
Quebec 122 (9.0)
Nova Scotia 119 (8.7)
Pandemic wave
Wave | (Jun 15,2020 — Aug 29, 2020) 225 (16.5)
(Continued)
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Table 1. (Continued) Characteristics of Canadian healthcare provid-
ers with direct patient contact at time of survey completion; COVID-
19 Cohort Study (June 2020-June 2023), Number (%) unless otherwise
noted

Characteristic Participants
N =136l

Wave 2 (Aug 30,2020 — Mar 6,2021) 279 (20.5)

Wave 3 (Mar 7,2021 — Jul 31,2021) 460 (33.8)

Wave 4 (Aug 1,2021 — Nov 27,2021) 312 (22.9)

Waves 5/6/7 (Nov 28,2021 — Jun 31,2023) 85 (6.3)

Hospitalization rate for COVID-19,

per 100,000 Canadians

Mean (95% ClI) 42.8

Range (min, max) 4.9,202.3

'Respiratory therapist, laboratory technician, physical therapist, occupa-
tional therapist, imaging technician/technologist, pharmacist, pharmacy
technician, psychologist, social worker.

2Food service, ward clerk, administration, healthcare aids, housekeeper,
porter, research, other clinical support.

*Participants not tied to any specific unit (e.g. porter), listed multiple
units, or did not specify a work unit.

*Asthma, chronic obstructive pulmonary disease or other chronic lung
condition, diabetes, heart disease, cancer treated in the past 5 years,
liver or kidney disease, HIV/AIDS or other immune suppressing disease/
condition, chronic neurological disorder, or other long-term chronic
conditions.

5Two doses of a two-dose vaccine or one dose of a single dose vaccine
with a 10-day lag incorporated for time to mount an immune response.

Table 2. Indices of fit for models of organizational and environmen-
tal factors for respiratory safety climate items by Canadian health-
care providers with direct patient contact during the COVID-19
pandemic; COVID-19 Cohort Study (June 2020-June 2023)

Fitness index Full 6-factor/18-item EFA-generated
model 4- factor/| 6-item model

SRMR 0.040 0.039

CFl 0.952 0.948

RMSEA 0.063 0.068

TLI 0.938 0.936

of the analyses. The results of the EFA for all 18 items are
available in Supplementary Table 2.

Using the rotated factor loading scores, the scree test,
and reviewing correlation scores between items for factors
where only two items loaded, four factors were retained
and grouped under the two constructs: organizational,
consisting (organizational support for health and safety,
absence of job hindrances) and environmental (availabil-
ity of PPE/supplies, training).

In the 4-factor/16-item model (rotated factors loadings
presented in Table 3), two items of the original HSCS’s
management support factor were dropped (#1 and 2 in
Fig. 1). And, as shown in Supplementary Table 2, these
items loaded onto a new factor when a 6-factor model was
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specified. Two items (#10 and 11) that loaded onto the
feedbackltraining factor of the original scale and two
items (#12 and 13) that originally loaded onto the mini-
mal conflict/good communication factor now loaded to the
management support factor. Two items related to training
(#14 and 15) that were initially grouped under the feed-
backltraining factor of the HSCS loaded onto their own
factor. Note that the two items in the training factor had
a low correlation between them (r = 0.52), so should be
interpreted with caution. Other items loaded to the same
factors identified in the HSCS.

Association of the organizational and environmental factors with
observance of IPC guidelines

Of the 1,361 participants, 889 (65.3%), 1,113 (81.8%), and
1,003 (73.7%) reported following Canadian guidelines (5)
100% of the time for hand hygiene prior to entering and
after exiting a patient room, and wearing eye protection
when indicated, respectively. Of note, 95.1% of partici-
pants reported using masks 100% of the times they were
indicated, precluding the inclusion of this measure in fur-
ther analyses due to small cell sizes. After adjusting the
EFA-generated model for potential confounders, partici-
pants who reported 100% use of eye protection and com-
pleted hand hygiene for 100% of opportunities rated their
organization’s support of health and safety issues and the
absence of job hindrances higher than those who reported
use for <100% of opportunities. Note that while a posi-
tive association was found for all models investigating
organizational factors, four of the six did not achieve sta-
tistical significance. As shown in Table 4, participants who
reported the use of eye protection 100% of the time rated
the availability of PPE/supplies higher than those who
used eye protection less often (adjusted incident rate ratio
[aIRR] 1.06; 95% confidence interval [CI] 1.02, 1.11).
Training specific to infectious respiratory disease was not
significantly associated with increased observance of any
of the self-reported protective behaviours.

Discussion

Our data support the association between Canadian HCPs’
perception of hospital safety-related organizational factors
(i.e. support for health and safety and absence of hin-
drances to practice protective behaviors) and the use of eye
protection and practice of hand hygiene during the
COVID-19 pandemic. The availability of PPE/supplies was
associated with the use of eye protection but was not found
to be associated with hand hygiene practices in this sample.
Our findings support the utility of the HCSC during stress-
ful working conditions such as a pandemic. Furthermore, it
highlights the importance of HCPs’ perception about the
attitudes and behaviors of their peers, supervisors, manag-
ers, and directors when making individual decisions about
self-protective practices (9, 13, 17).

(page number not for citation purpose)


http://dx.doi.org/10.3396/ijic.v21.23808

Nicole M. Robertson et al.

Tuble 3. Exploratory factor analysis-informed model of organizational and environmental factor items for respiratory safety climate questions;
4-factor/16-item model among Canadian healthcare providers with direct patient contact; COVID-19 Cohort Study (June 2020—June 2023)

Items' Rotated factor loadings
Organizational ~ Absence of job  Availability of PPE / Training
support hindrances supplies

3) On my unit, management gets personally involved in safety activities 0.71 0.20 0.23 0.07
4) On my unit, all reasonable steps are taken to minimize hazardous 0.61 0.32 0.35 0.03
job tasks and procedures

5) At my work, employees are encouraged to become involved in 0.58 0.26 0.26 0.18
safety and health matters

6) Managers on my unit do their part to ensure employee protection 0.68 0.31 0.36 0.07
from exposure to infectious respiratory disease

7) My job duties do not interfere with my being able to follow 0.24 0.66 0.23 0.09
universal precautions

8) | have enough time in my work to protect myself from infectious 0.26 0.69 0.24 0.07
respiratory disease

9) | can provide good quality care to my patients while protecting 0.20 0.67 0.29 0.13
myself from infectious respiratory disease

10) My supervisor often discusses safe work practices with me 0.70 0.16 0.10 0.21
I'1) On my unit, unsafe work practices are corrected by supervisors 0.67 0.20 0.15 0.15
12) On my unit, there is open communication between supervisors 0.68 0.18 0.27 0.18
and staff

13) The members of my unit always support one another 0.382 0.19 0.32 0.19
14) My hospital/workplace offers training on infectious respiratory 0.41 0.22 0.26 0.47
disease

15) | have received training to use PPE to protect myself from 0.31 0.26 0.38 0.41
infectious respiratory disease

16) On my unit, managers encourage employees to attend safety 0.54 0.14 0.17 0.39
seminars

17) On my unit, PPE is readily available and accessible 0.22 0.21 0.76 0.11
18) | am provided with all of the necessary equipment and devices for 0.25 0.28 0.76 0.09
me to protect myself from possible infectious respiratory disease

exposures
Percent of variance (all items) 25% 13% 14% 5%

Bold loading factor correlation meets 0.40 cut-off; greyed cells indicate the factor with which each item is associated.

'ltems were asked as written. No further details, nor examples, were provided.

*Rotated factor loading score for this item was >0.40 in the full 6-factor/|18-item model and was therefore grouped into organizational support for

health and safety.

There are a number of studies that report a positive
association between the use of protective measures in
hospitals and the culture of organizational safety. Nichol
et al. reported that Canadian nurses who perceived the
presence of organizational support for safety were twice
as likely to use facial protection (i.e. medical masks, N95
respirators and/or eye protection as indicated, with
patients suspected or confirmed as having an infectious
respiratory illness) as those who did not in both a 2006
cross-sectional pilot study and a larger cross-sectional
follow-up study (13, 30). Jiang et al. reported that
Canadian HCPs working during the four influenza sea-
sons following the influenza A(HINIpdm) pandemic
who rated management support and absence of job hin-
drances higher on an adapted version of the HSCS were
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more likely to follow Canadian guidelines for droplet
and contact precautions (31) (specifically the use of a
medical mask or N95 respirator, gloves, eye protection,
and hand hygiene) than those who rated them lower (17).
Similarly, McCauley et al. reported that the overall cul-
ture of the ward (i.e. positive leadership by management,
managerial and professional relationships, and effec-
tive communication) was positively associated with
adherence to IPC protocols in their systematic review
(32). A review by Brooks et al. concluded that observing
peers and superiors completing hand hygiene was associ-
ated with others also doing so (33). Of interest, authors
of a study of nurses working in COVID-19 designated
hospitals in China reported that better perceptions of
hospital safety climate were associated with lower levels
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Table 4. Association between organizational and environmental factors in an adapted hospital safety climate scale and level of use of protective
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measures; Canadian healthcare providers with direct patient contact; COVID-19 Cohort Study (June 2020-June 2023)

Eye protection
(100% vs. less)
alRR!' (95% Cl)

Hand hygiene before entering

patient room
(100% vs. less)
alRR! (95% ClI)

Hand hygiene upon exiting patient

room
(100% vs. less)
alRR! (95% CI)

Organizational factors

Organizational support 1.05 (0.99, I.11) 1.05 (1.00, I.11) 1.04 (1.00, 1.08)*
Absence of job hindrances 1.06 (1.01, 1.10)% 1.07 (1.00, 1.14) 1.03 (1.00, 1.07)
Environmental factors

Availability of PPE/supplies 1.06 (1.02, I.11)} 0.99 (0.95, 1.03) 1.01 (0.99, 1.03)
Training 1.04 (0.98, 1.11) 1.01 (0.96, 1.08) 0.99 (0.96, 1.03)

*P < 0.054%P<00l.

'Adjusted for age, gender, occupation, primary work unit, hospitalization rate and pandemic wave at time of questionnaire submission using modified
Poisson regression with variance estimates adjusted for clustering within cohort.

of psychological distress as measured by the General
Health Questionnaire-12 (34).

In our study, the use of eye protection and completion
of hand hygiene were positively associated with the per-
ceived absence of job hindrances for doing so. Job hin-
drances, such as perceived inconvenience, its impact on
their ability to do their job, and a negative impact on
patient care have been associated with lower use of PPE
and hand hygiene (33). Other hindrances include unrea-
sonably heavy workloads and increased care responsibil-
ities, which were exacerbated by the COVID-19 pandemic
(32, 35-38). Nichol et al. however, did not find a rela-
tionship between perceived absence of job hindrances
and the use of facial protection by Canadian nurses
during an interpandemic period (30). This discrepancy
suggests that despite heavier workloads experienced by
Canadian HCPs during the COVID-19 pandemic (39),
the need to protect oneself and one’s patients were a top
priority.

The only outcome associated with the availability of
PPE/supplies in our study was the use of eye protection.
The lack of availability of appropriate PPE has been
reported to be associated with not performing personal
protective behaviors in other studies (33, 38). Of note, our
study commenced when PPE shortages were easing (40);
90% of participants agreed that PPE were readily avail-
able and accessible on their unit. The lack of a relation-
ship between the availability of supplies and hand hygiene
in this study was not unexpected given the emphasis on
infection prevention, consistent availability of hand
hygiene products, and the strategic placement of hand
hygiene facilities within Canadian healthcare institutions
(41). These findings suggest that ease of access impacts a
less-often used protective behavior such as the use of eye
protection while having little or no impact on hand
hygiene, a routine practice recommended for all patient
interactions.
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In this study, training items on the survey were not
associated with improved observance of any of the mea-
sured IPC practices. Literature regarding the effect of
training varies widely across settings. Brooks et al. found
little evidence that additional training and education
during infectious disease outbreaks significantly
improved compliance; they suggest that training should
not be viewed as a panacea (33). There is an overall con-
sensus, however, that a lack of training is a strong pre-
dictor of non-adherence (9). These authors therefore
suggest that a threshold of adequate training needs to be
met and maintained. Once this threshold has been
achieved and sustained, as is common across Canadian
hospitals, additional efforts and resources should be
directed toward organizational factors to achieve
increased impact.

Observed differences in factor loadings in this study
compared to that of the original HSCS by Gershon et al.
(11) suggests a difference in the workplace landscape, pos-
sibly related to the COVID-19 pandemic and, perhaps,
due to assessing a respiratory disease rather than a blood-
borne one. Several studies have identified themes of soli-
darity and collective resilience where frontline workers
reported a perceived amplification of teamwork to man-
age increased risks and workload associated with the pan-
demic (42, 43). This collective experience, whereby an
increased level of shared responsibility and reciprocated
trust among all job level classifications was imperative,
may have reduced the dissimilarity among factors that
was reported in the original HSCS.

Although observational studies are a powerful research
tool, there are risks of bias that may impact the reliability
of the results. Although we used anonymized surveys, it is
possible that social desirability bias occurred when report-
ing rates of preventive practices. Participation in this
study was voluntary, therefore the sample may not be rep-
resentative of the entire healthcare workforce due to a
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self-selection bias. Also, because data were collected
across four regions (provinces) and over a 3-year period,
uncontrolled confounding may have impacted the esti-
mates of the associations between organizational and
environmental factors and selected IPC practices.
However, models were adjusted for pandemic wave,
among other factors, to help reduce the impacts of con-
founding; analysis stratified by wave did not elicit differ-
ences in the study relationships, perhaps due to the small
sample sizes. Models were also clustered by cohort to
account for correlations between observations within the
same hospital system. Also, the presence of mask man-
dates and policies during the pandemic precluded authors
from investigating the relationship between organiza-
tional and environmental factors and behaviors related to
the use of medical masks in this cohort.

Conclusion

The results of this study support the current body of litera-
ture indicating that HCPs’ perceptions of organizational
support for safety is necessary above and beyond training
and supplying PPE/equipment to maximize the use of pro-
tective practices. Given that <100% of participants with
direct patient contact reported using eye protection and
practicing hand hygiene at 100% of opportunities, even
during a pandemic, suggests that it may be helpful for insti-
tutions to review their safety climate and senior leadership’s
understanding of such, to protect their employees and
patients from infectious respiratory diseases.
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