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Article history: Background: Healthcare worker (HCW) hand hygiene compliance is key to patient safety;

Received 18 October 2018 however, compliance is suboptimal. Nevertheless hand hygiene compliance is not well

Accepted 20 December 2018 studied in the long-term care setting.

Available online 28 December Aim: To apply a behaviour change framework, the Theoretical Domains Framework (TDF),

2018 to identify modifiable facilitators and barriers for HCW hand hygiene compliance in long-
term care settings.

Keywords: Methods: HCW hand hygiene compliance facilitators and barriers were examined using a

Hand hygiene questionnaire for HCWs from long-term care homes in Ontario, Canada. The questionnaire

Behaviour change theory was informed by the TDF, which is based on a synthesis of constructs from a number of

Compliance relevant psychological theories of behaviour change.

Healthcare workers Findings: Barriers identified from the questionnaire aligned with the TDF domain envir-

Theoretical Domains onmental context and resources (time pressure, workload, and environmental controls).

Framework Facilitators identified from questionnaire results aligned with the TDF domains social/

— professional role and identity (it is what is expected of HCWs), and beliefs about conse-
L} quences (risk of transmission of micro-organisms to self or others).
pdtes’ Conclusion: There are several barriers to hand hygiene compliance that persist in long-term
care. A behaviour change theory-informed framework such as the TDF can be helpful to
identify those barriers. This study identified several key behavioural constructs aligned with
the TDF that can be targeted when developing novel hand hygiene interventions.
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Introduction

Despite the importance of hand hygiene in preventing
healthcare-associated infections, healthcare worker (HCW)
hand hygiene compliance rates fall below targeted expecta-
tions [1,2]. Hand hygiene is a complex behaviour, yet behaviour
change theories are often ignored when trying to change HCW
hand hygiene behaviour [3]. These theories offer promising
tools to improve hand hygiene compliance rates [4].

Our recent systematic review identified a need for addi-
tional research assessing the use of psychological theories of
behaviour change to inform interventions to improve HCW hand
hygiene compliance [3]. Our findings indicated that behaviour
change theories can predict hand hygiene behaviour and that
interventions based on behaviour change theories resulted in
improved hand hygiene compliance [5—8]. Several important
issues in this literature were identified including that the
studies relied on individual theoretical frameworks — a more
integrative cross-theoretical approach may capture a wider
array of important behavioural constructs, thereby increasing
the likelihood of a successful intervention.

Herein, we describe the first step to confirm from published
literature and identify unpublished barriers and facilitators
related to hand hygiene compliance in long-term care homes —
an understudied healthcare setting — and align them to do-
mains of the Theoretical Domains Framework (TDF) [9].

Methods

A phase 1 survey (Appendix A) was conducted to assess the
landscape of barriers and facilitators to hand hygiene compli-
ance in long-term care homes. Phase 2 used data collected
from the phase 1 survey and a review of published literature on
barriers and facilitators to select questions to form the phase 2
questionnaire (Appendix B). The questionnaire development
process included the use of a behaviour change theoretical
framework to select items that addressed barriers and facili-
tators to hand hygiene compliance. Selection and recruitment
were performed the same for both phases. Phase-specific
methods are described below under the appropriate phase 1
survey and phase 2 questionnaire headings.

Selection of long-term care homes

The phase 1 survey was delivered to 10 HCWs each in 10
long-term care homes in Ontario (N = 100). Selection of homes
and participants within homes was first-come, first-served re-
sponses to an e-mail-based call for interest. The same
approach was used to deliver the phase 2 questionnaire to 10
HCWs each in 70 long-term care homes (N = 700). Selection of
homes included representation from all geographic regions of
Ontario.

Recruitment of participants

Recruitment of participants from selected long-term care
homes was non-probabilistic using convenience sampling.
HCWs were notified by a staff member at the participating
institution about the study and the site visit date. HCWs were
either approached to determine interest to participate or had
previously agreed to a time during the site visit to participate.

HCWs who provide direct (hands-on) care to residents were the
target participant group. Informed consent was obtained from
participants through an information and consent letter pro-
vided prior to participation. Both phase 1 and phase 2 protocols
were approved by the Ethics Review Board at Public Health
Ontario (project ID: 2016—001.01, 2016—001.02, and
2016—029.01). A small honorarium was provided to participants
who completed the survey (phase 1) and/or questionnaire
(phase 2).

Hand hygiene compliance definition

For the purpose of the study and clarity for the study par-
ticipants, hand hygiene was defined as using soap and water or
alcohol-based hand rub (ABHR) at work when required to do so.
The definition of compliance was limited to indications of when
to do hand hygiene but not how to do hand hygiene. The four
moments of hand hygiene as indicated in the Just Clean Your
Hands programme were also described: before initial resident/
resident environment contact, before aseptic procedures,
after body fluid exposure risk, and after resident/resident
environment contact [10].

Theoretical Domains Framework

The TDF was used to develop data collection tools, analyse
data, and interpret results from the survey and questionnaire.
The TDF was chosen because it integrates 33 behaviour change
theories and has associated tools to support the implementa-
tion of behaviour change interventions [11—13]. This behaviour
change framework has 14 domains (Appendix C) that may in-
fluence behaviour change [14]. To clarify, domains are simpli-
fied groupings of constructs from multiple theories, and
constructs are the components of a theory used to explain
behaviour.

Phase 1 survey

A cross-sectional mixed methods approach was used for the
phase 1 paper-based survey.

Survey development

Questions were derived or modified from existing published
surveys that target attitudes, barriers and facilitators to hand
hygiene compliance [15—17]. Questions from these surveys
were compiled and organized according to the 14 domains of
the TDF. A subset of questions was selected from the domains
pertaining to known barriers and facilitators reported in the
literature and based on expert opinion. Three open-ended
questions were also added to explore the possibility of unre-
ported barriers and facilitators, and to solicit suggestions to
increase hand hygiene compliance because little literature has
been published based on research in long-term care homes.

Survey items

Thirty closed-ended Likert-type scale questions (referred to
as closed-ended questions) asking about barriers and facilita-
tors to hand hygiene compliance were included, based on
barriers and facilitators identified from the literature. A five-
point Likert-type scale was used with ratings of strongly
disagree/agree, disagree/agree, and neither agree nor
disagree (neutral). Three open-ended questions each asked for
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participants to list up to six items related to reasons that
motivate hand hygiene (‘Tell us about the reasons that
encourage you to do hand hygiene at work’), are barriers to
hand hygiene (‘Tell us about the reasons that make it difficult
for you to do hand hygiene at work’), and would be facilitators
for hand hygiene compliance (‘Do you have any suggestions for
what would help you and others to do hand hygiene?’).

Additional measures

Demographics questions included gender, job title,
employment status, years worked in healthcare, and whether
the participant provided direct care to (contact with)
residents.

Phase 1 statistical analysis

Content analysis (thematic analysis of qualitative
questions)

Content analysis using a codebook was used to thematically
analyse the open-ended responses from the phase 1 survey
[18]. Themes were defined as broad concepts that capture the
meaning or underlying content of the responses provided by
participants. The themes in the codebook (Appendix C) were
created in alignment with the domains of the TDF. Thus, the
themes align with behaviour change theory constructs.

Message units from responses to open-ended questions were
sorted according to the themes in the codebook. A message
unit was the whole or part of a participant’s response that
contained an identifiable theme defined by the codebook; that
is, a single response could contain one or more message units.
Themes with the highest proportion of message units coded
were considered important themes to inform question selec-
tion for the phase 2 questionnaire.

The codebook was piloted on a subset of the message units
to ensure the coders’ (J.S., A.S.) coding was in agreement.
Disagreements in coding were resolved through consensus
discussion. If required, arbitration by a third coder (K.C.) was
used. Inter-rater reliability was measured using Cohen’s kappa
coefficient.

Exploratory factor analysis (quantitative analysis)

Closed-ended questions were analysed using factor analysis
[19]. Factor analysis puts the closed-ended questions into
groups according to how well the responses to the questions in
those groups correlate. These groupings of questions (termed
factors) were assessed for a theme (termed common factor)
that aligned with one of the 14 domains of the TDF. Themes
that resulted from factor analysis were considered important
themes to inform question selection for the phase 2
questionnaire.

Factor analysis was conducted in Statistical Package for the
Social Sciences (IBM SPSS Statistics for Windows, Version 24;
IBM Corp., Armonk, NY, USA). A factor model contains one or
more themes (common factors). The number of themes being
assessed by the closed-ended questions is determined by which
factor model is the most appropriate. Factor models containing
one to eight themes (common factors) were tested for appro-
priateness using the root mean square error of approximation
as an index of model fit (computed using FITMOD; Michael
Browne, 1992), parallel analysis, and the scree test [19]. From
these analyses, the most appropriate factor model was

selected and the themes of the common factors were aligned
with the domains of the TDF.

Phase 2 questionnaire

A cross-sectional quantitative methods approach was used
for the phase 2 questionnaire. The phase 2 questionnaire was
completed electronically using Inquisit 5; Millisecond Software,
Seattle, OR, USA).

Questionnaire development

By reviewing the important themes identified from the
analysis of the phase 1 survey and using the 30 existing ques-
tions from the survey that were informed by barriers and fa-
cilitators from published literature as a starting point, the
questionnaire was created by: (i) rewording of closed-ended
questions for clarity; (ii) addition of closed-ended questions
based on important themes identified by open-ended questions
that were not already present in the closed-ended questions;
or, (iii) removal of questions based on the addition or modifi-
cation of other questions. All open-ended questions were
removed and the resulting set of closed-ended questions
constituted the phase 2 questionnaire.

Questionnaire items

The phase 2 questionnaire contained 47 questions using the
same five-point Likert-type scale used in the phase 1 survey to
assess barriers and facilitators to hand hygiene compliance.

Additional measures

Demographics questions included gender, job title, employ-
ment status, years worked in healthcare, and whether the
participant provides direct care to (contact with) residents.

Phase 2 statistical analysis

Exploratory factor analysis (quantitative analysis)

Exploratory factor analysis was used to analyse the closed-
ended questions from the phase 2 questionnaire in the same
manner described for the phase 1 survey. Whether a theme was
a barrier or facilitator was determined by reviewing the cu-
mulative scores of the closed-ended questions (adjusted for
negative wording). Low scores identified a theme as a barrier,
moderate scores as a potential barrier, and high scores as not a
barrier and facilitates compliance.

Results

Phase 1 survey

One-hundred HCWs were recruited and completed the
phase 1 survey. Nine participants indicated that they did not
provide direct patient care, and six participants opted to not
disclose direct care information. Data analysis was conducted
on the subset of participants who indicated that they provided
direct care (N = 85) (Table I). For the phase 1 survey, the ratio
of female to male participants was 63:4, which would be ex-
pected given the population being sampled. Personal support
workers (N = 54; 63.5%) and registered practical nurses (N =
15; 17.6%) were the most common job titles of participants,
which reflects the distribution of HCWs in long-term care
homes.
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Table |
Phase 1 survey and phase 2 questionnaire demographics®
Variable Phase 1 survey Phase 2
(N = 85), questionnaire
direct care (N = 342),
direct care
Gender
Female 63 (74.1%) 308 (90.1%)
Male 4 (4.7%) 32 (9.4%)
Employment status
Full-time 61 (71.8%) 234 (68.4%)
Part-time 22 (25.9%) 93 (27.2%)
Casual 2 (2.4%) 14 (4.1%)
Years worked (N = 82)
Median 15 10
Range 0—41 0—42
Job title
Nurse practitioner 1(1.2%) 1 (0.3%)
Personal support worker 54 (63.5%) 147 (43.0%)
Recreational staff 4 (4.7%) 21 (6.1%)
Registered nurse 3 (3.5%) 40 (11.7%)
Registered practical nurse 15 (17.6%) 97 (28.4%)
Therapy staff (OT/physio) 6 (7.1%) 13 (3.8%)
Other 2 (2.4%) 20 (5.8%)

OT, occupational therapy.
@ Values may not add to 100% due to participants opting to not
disclose demographic data.

Qualitative analysis

The top three facilitators, barriers, and suggestions by
thematic analysis of qualitative data are presented in Table Il
(see Appendix D for a complete summary of qualitative data).
The inter-rater reliability was good for the application of the
codebook to each open-ended question for qualitative analysis
(Cohen’s kappa coefficient: 0.79, 0.84, 0.76, respectively for
facilitators, barriers, and suggestions).

Key facilitators included (i) beliefs about consequences to
self, family, or residents, (ii) beliefs about social—professional
role as HCW, (iii) HCW confidence in ability to perform hand
hygiene, (iv) social influences and norms, (v) environmental
cues, and (vi) habitual behaviour.

Key barriers included (i) resources (time pressure, work
load), (ii) environmental resources (lack of supplies), (iii)
attention, memory, and decisional processes (forgetfulness,
prioritizing competing demands), and (iv) beliefs about

Table Il
Phase 1 survey: qualitative data summary

negative consequences to self (skin irritation). Almost half of
responses from the attention, memory, and decisional pro-
cesses theme were related to emergency situations. The
remaining half was attributed to distractions and forgetfulness.
Distractions were also related to the resource barrier of too
much workload. Damage to skin was the predominant concern
of participants that acted as a barrier to hand hygiene as coded
to the theme of beliefs about negative consequences to self.

Key suggestions from HCWs to support hand hygiene
compliance included (i) environmental resources (hand care
products, supplies to perform hand hygiene, facilities to
perform hand hygiene in convenient locations), (ii) knowledge/
training (facts related to disease transmission), and (iii)
attention, memory and decisional processes (cues for hand
hygiene). Although lack of hand moisturizer was not identified
in the barrier-related open-ended question, it was a frequent
suggestion. Respondents also suggested additional staff, time,
supplies, and functional hand hygiene stations.

Quantitative analysis

The most appropriate model from factor analysis contained
three themes. The three themes aligned to the TDF were (i)
social/professional role and identity, (ii) resource barriers
related to time pressure and workload, and (iii) beliefs about
consequences to self and others.

Phase 2 questionnaire

In all, 420 HCWs accessed the phase 2 questionnaire. Data
analysis was conducted on the subset of participants who
indicated that they provide direct care (N = 342) (Table I). For
the phase 2 questionnaire, the ratio of female to male partici-
pants was 308:32 as seen in phase 1 and was expected as this
reflects the population of HCWs in long-term care homes.
Personal support workers (N = 147; 43.0%) and registered
practical nurses (N = 97; 28.4%) were the most common job
titles of participants.

Quantitative analysis

The most appropriate model from factor analysis contained
four themes. The four themes aligned to the TDF were (i) so-
cial/professional role and identity, (ii) resource barriers
related to time pressure and workload, (iii) beliefs about
consequences to self and others, and (iv) resource barriers
related to environmental controls. The latter theme was not
present in the quantitative analysis of the phase 1 survey.

Domain

Top 3 themes aligned to TDF (% of total message units)

Facilitators of hand hygiene
(message units, N = 510)

Beliefs about consequences (62.2%)
Social/professional role and identity (8.0%)

Knowledge (7.8%)

Barriers to hand hygiene
(message units, N = 298)

Resources (63.1%)
Attention, memory, cues, cognitive affect, and decision-making (17.8%)

Beliefs about consequences (10.4%)

Suggestions to facilitate hand hygiene
(message units, N = 65)

Resources (47.7%)
Attention, memory, cues, cognitive affect, and decision-making (12.3%)

Knowledge (10.8%)
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Discussion

According to the phase 1 survey and phase 2 questionnaire
results, the barriers we identified in long-term care homes
were consistent with those seen in acute care settings; the TDF
domain of environmental context and resources (time/work-
load and supplies) was the dominant barrier. Facilitators were
aligned to beliefs about consequences (spread of organisms to
patients/residents or to themselves) and their social/profes-
sional role as HCW (it is their duty to wash their hands and
it is part of what is normal to do). Despite the similarity of
barriers and facilitators seen from published literature in acute
care settings, interventions likely need to be tailored to
select healthcare setting-specific hand hygiene improvement
strategies which are also theory-informed.

In a review of methods to design interventions intended to
change HCW behaviour, four components were salient: the
need to identify barriers, tailor interventions to these barriers,
use theory, and have stakeholder engagement [20]. In our study
we used pre-existing questions aligned to the TDF and open-
ended questions designed to assess the barriers and facilita-
tors to hand hygiene compliance. We applied theory in the
analysis of data and used stakeholders to inform questionnaire
development and gather data. Further development of the
questionnaire and its applications would necessitate tailoring
interventions to address the identified barriers. In addition to
tailoring interventions, the questionnaire could be used to
evaluate intervention impacts based on changes to closed-
ended question scores before and after an intervention, but
this has not been assessed.

The importance of using a theory-based approach should not
be overlooked. A theoretical approach may identify barriers
that are not immediately associated with HCWs’ hand hygiene
compliance such as work stress (i.e. the emotion domain of the
TDF) [21].

So far, even for those studies that have been conducted
using a theoretical approach, there have been many limitations
discussed including the limitations in applying one behaviour
change theory [3]. Using the TDF overcomes this major limi-
tation. Fuller and colleagues evaluated explanations for non-
compliance to hand hygiene best practices in real-time using
a codebook based on the TDF [22]. Forty-four percent of ex-
planations for non-compliance to hand hygiene mapped to
attention, memory, cues, cognitive affect, and decision-
making. This domain was the most common barrier for our
study after the resources domain. Contrary to our findings,
knowledge was the second most important barrier reported by
Fuller and colleagues (26% of explanations), whereas for our
study it represented 0.3%. Resources domain, our most com-
mon barrier, was the third most common explanation reported
by Fuller and colleagues. Differences in the results may be
attributed to the study setting (long-term care settings versus
acute and intensive care units), different type of hand hygiene
programme and years of exposure to a hand hygiene pro-
gramme, and differences in applicable biases affecting the
methods of data collection (real-time versus based on recall
discussed below).

There are limitations to the approach used in this study that
must be acknowledged. We asked participants to describe
reasons for when they do or do not comply with hand hygiene
practices, which could be affected by recall bias. Asking these

types of questions in real-time (e.g. when hand hygiene
auditing is taking place) may elicit different types of responses,
which should be considered in future studies [22]. This
approach could be affected by different biases (e.g. attribu-
tion bias). Whereas this questionnaire was capable of
measuring explicitly reported barriers, there is still value in
exploring measures of automatic behaviour which may not be
measured by explicit responses of the questionnaire. The
questionnaire may have regionally restricted applicability
because the domains assessed were informed by an assessment
of barriers and facilitators from the phase 1 survey and a
literature review. Some participating facilities did not provide
completed questionnaires. However, data were obtained from
at least one facility in the 14 regions of Ontario covered by
Public Health Ontario’s regional sites. No regions of the prov-
ince of Ontario were unrepresented, but the lack of responses
from some facilities may diminish generalizability of findings to
those regions with lower response rates as well as those regions
outside of Ontario.

Aligning responses to the TDF provides a practical way to
approach interventions because domains (e.g. knowledge) can
be targeted within an intervention (e.g. education) and
implementation plans (e.g. access to education) surrounding
those domains are thus theory-informed (i.e. identified using
the TDF). Moreover, resources are available to support a
stepped approach to select strategies to address those barriers
and facilitators identified [11]. In conclusion, this study
developed a questionnaire that assesses selected domains of
the TDF that might be important to target for future in-
terventions. The questionnaire may be applied at any institu-
tion to determine the institution-specific barriers and
facilitators to inform a tailored intervention specific to that
institution’s needs. The questionnaire would be the first tool
developed to systematically assess modifiable attitudes and
behaviours grounded in psychological theories of behaviour
change with the goal to create tailored interventions to
improve hand hygiene compliance.
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