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Background: Compliance with hand hygiene guidelines reduces the risk of health care−associated infection,
yet doctors are less compliant than other health care workers. Use of observational hand hygiene auditing
with targeted individualized feedback was implemented, with improved hand hygiene of consultant doctors;
however, the factors that influenced this were not explained by previous quantitative data. The aim was to
explore consultant doctors’ opinions about the influence of observational hand hygiene auditing with indi-
vidualized feedback on hand hygiene behavior.
Methods: Using the Theoretical Domains Framework, we conducted 12 semi-structured in-depth interviews
with consultant doctors who experienced the observational hand hygiene audit and feedback intervention.
Data were analyzed using a thematic analysis approach.
Results: Analysis identified 8 domains of the Theoretical Domains Framework, with 5 dominant domains:
(1) behavioral regulation: receiving written individualized audit feedback positively influenced practice;
(2) knowledge: provision of specific individualized feedback improved performance; (3) reinforcement:
audit highlighted substandard practices; (4) social professional role and identity: audit reports triggered
profession-associated competitive motivation; and (5) environmental context and resources: auditing was
perceived to be synonymous with strong organizational safety culture.
Conclusions: In this study, provision of individualized targeted feedback was a critical component of obser-
vational hand hygiene auditing.
© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Health care−associated infections affect an estimated 10% of hos-
pitalized patients.1 These infections increase morbidity, mortality,
and subsequent costs to health care providers.2,3 Hand hygiene is
integral to infection prevention and is one of the top 10 strategies
that can be implemented to improve patient safety.4 The “5 moments
for hand hygiene” guidelines from the World Health Organization
(WHO) are implemented internationally as the standard for best
practice.5 The WHO multimodal approach includes observational
hand hygiene auditing (OHHA) as part of the quality improvement
strategy.6 This approach has been shown to improve hand hygiene
compliance.7,8

Although hand hygiene is an effective intervention in the preven-
tion of health care−associated infections,9 optimal compliance is elu-
sive.10 Reported compliance varies among professional disciplines
and is higher in nurses than in doctors.11 Information is an important
influencer of behavior, and audit with timely feedback of findings can
enable compliance with hand hygiene guidelines.12 In the broader
quality improvement literature, certain feedback characteristics, such
as the provision of individualized reports, are associated with a
greater likelihood of positive behavior change.13 Health care workers
acknowledge the value of hand hygiene auditing,14 yet poor timeli-
ness of feedback and lack of specificity in relation to the clinical area
and discipline are reported as barriers to efficacy.15

Currently, common OHHA and feedback practices consist largely of
provision of cumulative multidisciplinary reports. Increased compliance
rates have been reported in which audit has been incorporated in hand
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Table 1
TDF domains and relevant themes

TDF domains Themes

Dominant domains
Behavioral regulation & Triggering effect of audit and individualized

feedback
& Audit identifies substandard practice

Knowledge & Poor knowledge and recall of cumulative
observational hand hygiene reports

& Specific individualized feedback targets
knowledge deficit

& Incomplete knowledge regarding the “5
moments for hand hygiene” prevented doc-
tors from complying with best practice

Reinforcement & Substandard practices need to be addressed
at a senior level

Environmental context and
resources

& Efficacy of hand hygiene improvement inter-
ventions is linked to organizational culture
and resources

Social professional role and
identity

& Audit results stimulate professional competi-
tiveness, influencing motivation and
performance

& Audit reports are valuable for professional
development and provide evidence of good
practice

Other relevant domains
Belief about consequences & Doctors identified with their personal

accountability in the prevention of HCAI and
patient safety

Memory, attention, and
decision processes

& Auditing and availability of resources trigger
improved compliance with hand hygiene

Social influences & Behavior of other health care professionals
and patient expectations influence hand
hygiene practice

HCAI, health care−associated infection; TDF, Theoretical Domains Framework.
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hygiene improvement campaigns.16,17 Yet there are challenges related
to OHHA, including provision of trained auditors, bias in collecting
and reporting data, and the threat to validity due to the Hawthorne
effect.18,19

Interventions intended to change health care worker behavior
should be supported with evidence-based theoretical models.20 A
growing body of literature focuses on the value and use of psycholog-
ical theory and behavior change techniques for improving hand
hygiene performance.21,22 The Theoretical Domains Framework (TDF)
is a validated, integrated theoretical approach, synthesized frommul-
tiple psychological theories, aimed at providing a logical context to
support implementation of change in health care.23,24 The Frame-
work, consisting of 14 domains, provides a focus for intervention
implementation, research, and evaluation. This theoretical approach
has been used effectively to plan hand hygiene interventions and to
explore factors and beliefs that influence compliance.22,24

OHHA with cumulative feedback regarding all categories of staff
was implemented at the study site in a 345-bed acute care hospital in
Ireland in 2011. Reports were provided in hard copy to departments
and as an annual report from the infection prevention and control
(IPC) team. Observational audit of orthopedic surgeons’ hand hygiene
performance with individualized feedback was initiated in 2012. This
was implemented in response to an increased rate of surgical site
infection and observed suboptimal hand hygiene performance. Hand
hygiene compliance improved among this group, and the initiative
was then extended to all other consultant doctors within the organi-
zation (N = 61). Auditing was implemented by clinical nurse manag-
ers during clinical rounds, and with the support of the IPC team,
reports were e-mailed to each consultant with their individual score
of observed compliance and anonymized compliance scores of all
other consultants. Compliance rates among consultant doctors
increased annually after the introduction of auditing with individual-
ized feedback: 79% in 2012 (95% confidence interval [CI], 77, 81), 85%
in 2013 (CI, 84, 86), 90% in 2014 (CI, 89, 91), and 94% in 2015
(CI, 93, 95).

Although audit and feedback have been demonstrated to improve
performance, the impact of consistent individualized audit feedback
on hand hygiene performance needs further exploration. The purpose
of this qualitative study was to use the TDF to explore consultant doc-
tors’ opinions about the influence of OHHA with individualized feed-
back on hand hygiene behavior.

METHODS

Design and setting

This study incorporated the TDF to guide in-depth semi-struc-
tured interviews with consultant doctors who had participated in an
individualized OHHA with feedback intervention. This study was part
of a mixed methods sequential explanatory design,25 in which the
quantitative data prompted and informed the qualitative research.
Interviews lasted between 30 and 45 minutes and took place
between May and October 2017. This study took place in a 345-bed
acute care hospital in Ireland.

Sampling and recruitment

Interviews were conducted with 12 consultant doctors. Consul-
tant doctors were identified using the hospital Web site, and purpo-
sive sampling26 was carried out with the support of the IPC team.
Consultant doctors were categorized at the outset into 3 groups
according to their level of compliance with the WHO guidelines.
Groups were defined as early adaptors (conformed quickly, within
1 month), early majority (conformed within 2 months of audit
and individualized feedback), and laggards (those who, in spite of
individualized audit and feedback, had the least conformity with
hand hygiene practices).27 The interviewer was not informed which
category of compliance each participant was allocated to; however,
participants from each group were interviewed.
Data collection

A semi-structured topic guide based on the TDF24 was used to
structure data collection (Appendix A). The topic guide and interview
process were piloted with 1 consultant doctor, resulting in minor
adaptations. The interviews were conducted face-to-face by 1
researcher (M.S.) either in the hospital or in the doctors’ consulting
rooms. Written informed consent was obtained from participants
prior to interview. No additional emerging themes were noted after
11 interviews, and data collection was stopped after the 12th.28 Inter-
views were digitally recorded and transcribed verbatim. NVivo 11
qualitative data management software (QSR International, Mel-
bourne, Australia) was used to facilitate data storage, organization,
and analysis. The interviewer (M.S.) was an IPC nurse manager who
had previously worked at the study site. Therefore, reflexivity
involved consideration of possible influences on participant
responses owing to the interviewer’s professional background. How-
ever, the interviewer had not worked in a professional capacity in the
organization since 2010, and the TDF guided the interview process,
data collection, and analysis, thereby reducing the impact of the
researcher’s prior knowledge and experience.
Analysis

Transcripts were analyzed using a thematic analysis approach
involving coding, identification of emergent themes, and mapping
of themes to the appropriate theoretical domain.22 All transcripts
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were coded by 1 researcher (M.S.), and a subset was independently
analyzed and coded by E.S. to verify and validate the initial analy-
sis. Agreements on coding were reached through discussion and
consensus.
RESULTS

In total, 12 consultant doctors were interviewed: 9 men and
3 women. Consultant clinical specialties were medical (n = 8)—oncol-
ogy (n = 2), rheumatology (n = 2), gastroenterology (n = 2), cardiology
(n = 1), and dermatology (n = 1)—and surgical (n = 4)—ear, nose, and
throat (n = 1); urology (n = 1); orthopedics (n = 1); and general sur-
gery (n = 1). The analysis identified 8 domains of the TDF as relevant
to 12 emerging themes (Table 1). The findings are presented as a the-
matic model in Figure 1.

Behavioral regulation

Doctors consistently identified that audit and individualized
feedback improved their hand hygiene compliance and perfor-
mance. Feedback through personal reports increased their aware-
ness of not performing as well as they had presumed, resulting in
action planning and motivating practice change. Implementation
of targeted auditing by clinical nurse managers during clinical
ward rounds appeared to have minimized the impact of the Haw-
thorne effect.18 Doctors did not feel that the presence of auditors
influenced their hand hygiene practice during ward rounds. They
commented that discontinuing the provision of individualized
Fig 1. Thematic model of theoretical domains influencing consultant doctors’ hand h
feedback would adversely affect hand hygiene practice both in
themselves and in new medical staff, leading to reduced compli-
ance (Table 2). They also stated that stopping individualized
reports, which acted as self-monitoring tools, would adversely
impact hand hygiene practice, leading to reduced compliance
(Table 2).
Knowledge

A lack of knowledge regarding cumulative multidisciplinary
group observational hand hygiene reports received prior to indi-
vidualized reports was evident. Doctors indicated that the provi-
sion of specific individualized feedback increased hand hygiene
knowledge and improved performance. They did not always
know what they were doing wrong in relation to their hand
hygiene practice. Lack of awareness was thought to prevent doc-
tors from complying with best practice. This was associated with
the “5 moments for hand hygiene.” Participants stated that this
lack of knowledge led to poorer audit results and indicated that
hand hygiene education was one of the most influential factors
for their practice (Table 2).
Reinforcement

The doctors stated that substandard practices must be addressed
by senior staff and the organization, highlighting the need for rein-
forcement. Doc``tors’ views varied regarding the management of con-
sultant staff with poor hand hygiene compliance. Some believed
ygiene dominant domains and themes. HCAI, health care−associated infection.



Table 2
TDF domains and quotes

TDF Domains Quotes

Dominant Domains and Themes
Behavioral Regulation “It takes individualized feedback to indicate that maybe you are not perfect, or there are areas that you are missing” (Participant 1).

“There is no doubt that the fact that observational hand hygiene audit stimulates you to be more conscious of it (hand hygiene), in that you don’t
really want to get a report saying that you are at 60% compliance. That does help to keep awareness and motivation up” (Participant 4).

“I’m not conscious of somebody standing watching me when I’m doing it [hand hygiene], maybe I’m too self-absorbed or concentrating on the
patient. I never really notice people doing it” (Participant 10).

“I think people would go back . . . it would have a negative effect” (Participant 12).
Knowledge “I can’t remember when it changed to individualized. If you said to me it was always individualized, I would have said, ‘Right, okay,’ because it’s

been individualized as long as I can remember” (Participant 6).
“I think I did poorly in my first report. Honestly, I got my first report, I thought, “I don’t remember not washing my hands” . . . I actually asked
about this and they said, “Well you shook the patient’s hand”, I said, “That’s not touching. . ..” So, there was a learning process in it for me””
(Participant 5).

Reinforcement “That would be a discipline issue. I think if you thought that one of your colleagues was walking around with dirty hands when everybody else
was making a huge effort to keep the things [hands] clean. We have them [alcohol-based hand rub dispensers] outside every door, they’re in
every room, they are almost on every bed. What else can you do? At some point, somebody’s going to have to stand up and manage the hospi-
tal” (Participant 7).

“People scoring less than 80% on their hand hygiene audit will have their . . . In America, what they did was, you lost your car parking privileges,
then you lost your prescribing rights, or you lost your admission privileges” (Participant 3).

“I don’t think it should be punitive because I actually think you never change practice by actually beating someone up . . . physically, emotionally
or financially. You don’t” (Participant 11).

Environment context and
resources

“Two things [that influenced hand hygiene practice], one would be the cultural change and secondly would be the easy availability of the stuff
[alcohol-based hand rub]” (Participant 8).

“It is important that we are seen to be hygienic also, so it’s important for the patients, and also the nursing staff and the ancillary staff to see that
this is a thoughtful, careful hospital that is ultimately developing with the patients in their [the patients] best interest” (Participant 5).

“The alcohol thing [alcohol based hand rub] every ten feet around the ward has made a big difference.” (Participant 8).
Social professional role and

identity
“Medics, by and large, are quite competitive and you would like to see your scores being good” (Participant 2).
“They get the reports, so they probably see it [compliance levels] and I think that’s good, that should continue, because I think if you see all your
colleagues doing their bit that would actually influence me. Certainly, I’d want to try and improve my practice” (Participant 9).

“I write down . . . I participate in hand hygiene audits and so do the hospital” (Participant 11).
“The first thing, if I was a lawyer, it would be go to ask do they do handwashing, could I see the individuals and if they scored poorly then the
patient has a huge case there that they can actually say they’ve consistently not been demonstrated to be complying” (Participant 11).

Other Relevant Domains and Themes
Belief about consequences “Ultimately, it’s for patient health and patient wellbeing; that’s the primary reason” (Participant 5).
Memory, attention and

decision processes
“I can’t think of any other triggers. The feedback would be the single most important thing” (Participant 4).
“Having plenty of dispensers; the sight of the dispenser is a reminder” (Participant 1).

Social Influences “The fact that everyone is scrubbing up and everybody is doing it, there is a herd mentality in relation to this. If everybody’s doing it, we all do it”
(Participant 2).

“The visibility in doing it, as in . . . engenders more confidence [in patients], that you think hand hygiene is important” (Participant 11).

TDF, Theoretical Domains Framework.
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there should be punitive consequences for nonconformers; however,
others felt this would be unhelpful (Table 2).

Environmental context and resources

Efficacy of OHHA interventions was believed to be associated with
a positive organizational safety culture and widespread availability of
resources. When participants were asked what most influenced their
practice, both organizational culture and availability of resources
were cited as important factors. Ease of availability of hand hygiene
resources within the clinical environment triggered hand hygiene.
This is linked closely to the TDF domain “memory, attention, and
decision-making” (Table 2).

Social professional role and identity

Doctors stated that audit triggered competitiveness, which they
viewed as characteristic of the medical profession wanting to demon-
strate good practice. This competitive need for improvement led to
both internal and external motivation. Some doctors stated they dis-
liked their own suboptimal performance, which motivated practice
change. It was claimed that peer influence was important not just in
terms of avoiding failure or being competitive but also in terms of
taking collective responsibility for improving practice. Some doctors
stated they believed that the individualized audit reports were
valuable for both professional development and legal protection. It
was believed that these reports could be useful should litigation arise
(Table 2). The remaining domains of the TDF—that is, “belief about
consequences”; “memory, attention, and decision processes”; and
“social influences”—were less evident in the data, although some evi-
dence of each emerged (Table 2).

Once data analysis was completed, categorization of interviewees
by their level of observed compliance27 was discussed and consid-
ered. There were no patterns between participant interview data and
their observed level of conformance with hand hygiene guidelines.5
DISCUSSION

Audit and prompt individualized feedback provided consultant doc-
tors with personal data to inform their actions, allowing them to break
poor hand hygiene compliance habits. The success of targeted doctor
hand hygiene reports has been reported previously29; however, the rea-
sons for behavior change were not explored. Recall of previous reports
that provided data for each department or ward or by staff category
was poor in this study. Cumulative multidisciplinary reporting did not
provide specific feedback for individual behavior change.15 Exploration
of feedback as a component in evaluation of audit efficacy has been
identified.30 This study outlines the importance of individualized audit
feedback and how it influenced doctors’ behavioral change.
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Doctors largely agreed that individualized reports provided knowl-
edge to address areas of nonconformance they had not previously iden-
tified, addressing the theory-practice gap. They did not identify with the
concept of missed “moments for hand hygiene” until they received feed-
back and were educated about specific “missed moments.” Timely
individualized feedback has been associated with adherence to guide-
lines.13 Reduced compliance has been reported in audit and feedback
programs in which feedback was discontinued.31 In view of the amount
of time and manpower needed to implement and report generic multi-
disciplinary hand hygiene audit results, efficacy of cumulative reporting
needs to be assessed further.32

The need to appropriately manage persistent noncompliance
was highlighted in this study. However, approaches to addressing
poor practices varied with reference to punitive and nonpunitive
methods. Management of noncompliant staff is also dependent on
the structure of the health care organization and employment con-
ditions. It has been proposed that noncompliance with hand hygiene
guidelines be considered a patient safety error with possible disci-
plinary outcomes.15 This is supported by the view that although
clinical care cannot be provided in which there is a culture of indi-
vidualized blame, personal accountability for actions must be pur-
sued when there is evidence of ongoing nonconformance and
disregard for ratified policies.33

Involvement of hospital management and senior staff is essential
for creating a culture of patient safety.34 Participants in this study
spoke of a strong culture of patient safety and hand hygiene in the
organization. This is closely linked to a sense of organizational expec-
tance of each health care worker’s accountability for their own prac-
tice. Although the value of organizational commitment was
demonstrated by the participants when they spoke about the positive
feeling of needing to conform and create a safe environment for
patients, this needs to be consistent with ease of availability of hand
hygiene resources.35 Accessible hand hygiene resources also acted as
a trigger for reminding doctors to decontaminate their hands.

A sense of competition among doctors regarding hand hygiene
audit reports instigated intrinsic and extrinsic motivation. The sense of
“mini humiliation” (participant 5) and the desire to have good scores
motivated improved hand hygiene performance. Personal achieve-
ment, professional pride, and positive clinical outcomes influenced
intrinsic motivation.36 Participation in OHHA was viewed as a positive
factor that could be used to contribute to evidence of continuous pro-
fessional development and good clinical practice. The negative effect of
poor conformance among senior medical staff and peers has been
reported.37 However, this study demonstrated the positive effect of
good hand hygiene behaviors of other health care workers. Doctors’
compliance with hand hygiene was influenced by what they perceived
patients expected of them and a desire to demonstrate good practices.

A key strength of this study is that it is underpinned by the TDF in
evaluating the targeted OHHA and feedback intervention. By making
the key theoretical domains explicit, it was possible to identify factors
that seemed most influential in improving hand hygiene. This infor-
mation will inform policy and decision-making. There are some limi-
tations to this study, as the aim was to evaluate a targeted audit and
feedback intervention. The sample size was also small and limited to
a single study site. There was, in addition, the risk of response bias by
participants that could have been influenced by a desire to provide
the “correct response.”

CONCLUSIONS

This research provides an important insight into the value of OHHA
and individualized feedback in a targeted group. This was a small study
at a single site. However, the element of individualized feedback was
essential to audit efficacy in improving practice, with poor recall of
cumulative multidisciplinary reports. In an era when IPC resources are
limited, with competing interests, such as surveillance and control of
antimicrobial resistance, consideration needs to be given to how
OHHA is best used as a quality improvement tool. Although improve-
ments have been documented, more focus needs to be paid to less con-
formant groups and how IPC resources are most effectively managed to
improve patient safety.
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APPENDIX A. SEMI-STRUCTURED INTERVIEW GUIDE

Introductory questions:

� OHHA commenced in the hospital in 2010. Do you have any recol-
lection of audit reports prior to receiving your individual ones?
TDF domains Question prompts

Knowledge � HH guidelines impact on practice?
� Any HH education (undergrad/post
� HH and HCAI?
� Use of OHHA?

Beliefs about consequences � Effect of HH on your patients?
� Impact on practice?

Skills � How confident are you regarding ho
Beliefs about capabilities � Difficulties?

�What would help to improve your H
Intention � Need to improve HH compliance?

� Circumstances that influence you to
�What would make HH easier?

Goals � Personal priorities re HH/infection?
� Personal or group action plan for re

Memory, attention, and decision � Routinely or occasionally need to re
� Are there triggers/reminders that h
� How does the knowledge you are b

Emotion and optimism � Feelings regarding HH or OHHA?
� Considered how OHHA makes you f
� How did you feel when you receive
� How likely do you think improved c

Environmental context and resources � Influence of resources?
� How had OHHA influenced your pra
� If you did not receive individualized
� Howwould you feel about your ind
� Discussed at management team?
� Culture of HH within the organizati

Social influences � Team members influence your perfo
� Patients’ expectations influence you
� Self-perception as a role model for o

Social professional role � Patient consultations?
� Practice compared with peers?

Behavioral regulation � In your opinion, what steps do you t
and organizational level?

Reinforcement �What has most influenced your HH
� How have your views on HH change
� Thoughts going forward re HH/OHH

CEO, chief executive officer; HCAI, health care−associated infection; HH, hand hygiene; OHHA
retical Domains Framework; undergrad, undergraduate.
� What were the motivational factors that influenced your behavior
in complying with hand hygiene guidelines?
Comments

grad/consultant)?

w and when to perform HH?

H?

miss/comply more with opportunities?

ducing HCAI?
mind yourself? Influencing factors?
elp?
eing audited affect your performance?

eel?
d individualized audit feedback? (Reflection on practice?)
ompliance with HH will continue if OHHA is discontinued?

ctice prior to individualized feedback? After?
reports, how would that influence your practice?
ividualized HH audit reports being sent to the CEO?

on?
rmance?
r performance?
thers?

hink should be taken to improve HH at the individual

practice?
d since the introduction of OHHA?
A?

, observational hand hygiene auditing; postgrad, postgraduate; re, regarding; TDF, Theo-
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