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Abstract
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Background: Although strategies have been developed to minimise the risk of occupational hand
dermatitis in nurses, their clinical effectiveness and cost-effectiveness remain unclear.

Objectives: The Skin Care Intervention in Nurses trial tested the hypothesis that a behaviour change
package intervention, coupled with provision of hand moisturisers, could reduce the point prevalence of
hand dermatitis when compared with standard care among nurses working in the NHS. The secondary aim
was to assess the impact of the intervention on participants’ beliefs and behaviour regarding hand care,
and the cost-effectiveness of the intervention in comparison with normal care.

Design: Cluster randomised controlled trial.

Setting: Thirty-five NHS hospital trusts/health boards/universities.

Participants: First-year student nurses with a history of atopic tendency, and full-time intensive care
unit nurses.

Intervention: Sites were randomly allocated to be ‘intervention plus’ or ‘intervention light’. Participants at
‘intervention plus’ sites received access to a bespoke online behaviour change package intervention, coupled
with personal supplies of moisturising cream (student nurses) and optimal availability of moisturising cream
(intensive care unit nurses). Nurses at ‘intervention light’ sites received usual care, including a dermatitis
prevention leaflet.
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Main outcome measure: The difference between intervention plus and intervention light sites in the
change of point prevalence of visible hand dermatitis was measured from images taken at baseline and
at follow-up.

Randomisation: Fourteen sites were randomised to the intervention plus arm, and 21 sites were
randomised to the intervention light arm.

Blinding: The participants, trial statistician, methodologist and the dermatologists interpreting the hand
photographs were blinded to intervention assignment.

Numbers analysed: An intention-to-treat analysis was conducted on data from 845 student nurses and
1111 intensive care unit nurses.

Results: The intention-to-treat analysis showed no evidence that the risk of developing dermatitis was
greater in the intervention light group than in the intervention plus group (student nurses: odds ratio 1.25,
95% confidence interval 0.59 to 2.69; intensive care unit nurses: odds ratio 1.41, 95% confidence interval
0.81 to 2.44). Both groups had high levels of baseline beliefs about the benefits of using hand moisturisers
before, during and after work. The frequency of use of hand moisturisers before, during and after shifts
was significantly higher in the intensive care unit nurses in the intervention plus arm at follow-up than in
the comparator group nurses. For student nurses, the intervention plus group mean costs were £2 lower
than those for the comparator and 0.00002 more quality-adjusted life-years were gained. For intensive
care unit nurses, costs were £4 higher and 0.0016 fewer quality-adjusted life-years were gained.

Harms: No adverse events were reported.

Limitations: Only 44.5% of participants in the intervention plus arm accessed the behaviour change
package.

Conclusion: The intervention did not result in a statistically significant decrease in the prevalence of hand
dermatitis in the intervention plus group.

Future work: Participants had a high level of baseline beliefs about the importance of using hand moisturisers
before, during and after work. Future research should focus on how workplace culture can be changed in
order for that knowledge to be actioned.

Trial registration: Current Controlled Trials ISRCTN53303171.

Funding: This project was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 23, No. 58.
See the NIHR Journals Library website for further project information.
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Glossary

Intervention light Participants in the intervention light arm received only the written leaflet with advice
on dermatitis prevention.

Intervention plus Participants received access to a behaviour change package intervention to improve
hand care, and a written leaflet with advice on dermatitis prevention and optimisation of hand
moisturising cream.
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Plain English summary

This study was designed to prevent nurses from developing hand dermatitis (eczema). The study
recruited student and intensive care unit nurses who were at high risk of hand dermatitis. Overall,

35 study sites took part. Each site was randomised to be in either the ‘intervention plus’ or the ‘intervention
light’ group. Participants in the intervention plus sites received access to a web-based intervention to
change nurses’ behaviour to improve hand care together with a written leaflet with advice on how to
prevent dermatitis. The student nurse participants in the intervention plus group were provided with
personal supplies of hand moisturisers to use during their clinical placements and the study team ensured
that the intensive care unit nurses in the intervention plus arm had access to moisturising creams on the
wards. Those in the intervention light group received only the written leaflet with advice on how to
prevent dermatitis. All participants were reminded to contact their occupational health service early on
if they developed hand dermatitis during the study. The main aim was to see if there was a difference
between the proportion of participants in the intervention plus and intervention light groups who had
hand dermatitis at the beginning of the study and at the end. The study collected photographs of hands
at the time of recruitment and after 12 months. Participants completed questionnaires about their skin.
The results showed that there was no evidence that the risk of developing hand dermatitis in the
intervention light group was greater than that in the intervention plus group.
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Scientific summary

Background

Hand dermatitis can be a serious health problem in health professionals. Although a range of skin-care
strategies and policy directives have been developed in recent years to minimise the risk, their clinical
effectiveness and cost-effectiveness remain unclear. Evidence suggests that an intervention based on the
theory of planned behaviour and implementation intentions could lead to enhanced hand-care behaviours.

Objective

The Skin Care Intervention in Nurses (SCIN) trial tested the hypothesis that a behaviour change intervention
to improve hand care, based on the theory of planned behaviour and implementation intentions, coupled
with provision of hand moisturisers, could produce a clinically useful reduction in the prevalence of hand
dermatitis, when compared with standard care, among nurses working in the UK NHS who are particularly
at risk. The secondary aims of the SCIN trial were to assess the impact of the intervention on participants’
beliefs and behaviour regarding hand care and the cost-effectiveness of the intervention in comparison with
normal care.

Design

A cluster randomised controlled trial with primary and secondary outcome measures.

Methods

A cluster randomised controlled trial was conducted at 35 NHS hospital trusts/health boards/university sites
across the UK. The study recruited first-year student nurses with a history of atopic tendency and nurses
working in either intensive care units or special-care baby units. Nurses at ‘intervention light’ sites were
managed in accordance with what was considered current best practice, with provision of an advice leaflet
about optimal hand care to prevent hand dermatitis and encouragement to contact their occupational health
department early if hand dermatitis occurred. Nurses at ‘intervention plus’ sites were additionally encouraged
to use a behaviour change package to improve hand care together with ongoing active reinforcement of its
messages and enhanced provision of moisturising cream. The behaviour change package targeted attitudes,
subjective norms, perceived behavioural control and action-planning for several hand dermatitis prevention
behaviours. It was delivered to participants via an e-mail link to an online web-based package. If this was not
possible for technical reasons, a paper-based magazine version of the behaviour change package was posted to
participants. A number of approaches were used to remind participants at intervention plus sites to access the
behaviour change package during the 12-month study period. These included provision of a leaflet containing
the behaviour change package web address when sending out the 1-month post-baseline questionnaires; text
and e-mail reminders of the behaviour change package web address; posters, including the behaviour change
package web address, displayed in prominent areas in critical care units; and verbal reminders during mandatory
hand-care training.

The impact of the interventions was compared using information collected from a series of questionnaires
administered during the trial and through standardised photographs of the hands collected at baseline
and after 12 months’ follow-up. In addition, relevant data were collected for a cost–benefit analysis and
process evaluation.
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Results

The intention-to-treat analysis of the primary outcome showed that the reduction in the prevalence
of hand dermatitis between the intervention light and intervention plus groups was not statistically
significant (student nurses: odds ratio 1.25, 95% confidence interval 0.59 to 2.69; intensive care unit
nurses: odds ratio 1.41, 95% confidence interval 0.81 to 2.44). With respect to health beliefs associated
with hand dermatitis, the study found that there were similar scores for student nurses in the intervention
light arm between baseline and follow-up. In contrast, student nurses in the intervention plus arm had
higher health beliefs scores at follow-up than at baseline, although this change was not statistically
significant. For intensive care unit nurses, changes in levels of health beliefs from baseline to follow-up
were smaller and similar for nurses in the intervention light and intervention plus arms. Both groups of
nurse participants had high levels of baseline beliefs about the benefits of using hand moisturisers before
and after work and during their breaks. In relation to changes in health behaviour scores, the study
found that most of the hand dermatitis prevention behaviours at follow-up were higher for participants in
the intervention plus arm than for participants in the intervention light arm, with important differences
observed for frequency of use of hand moisturising cream before, during and after shifts among intensive
care unit/special-care baby unit nurses. The intervention was inexpensive to deliver. The mean intervention
costs were £14 for student nurses and £13 for intensive care unit nurses.

Conclusions

There was no evidence that the risk of developing dermatitis in the intervention light group was greater
than the intervention plus group. However, the study makes an important contribution to the existing
literature and evidence relating to behaviour change associated with hand dermatitis prevention in at-risk
nurses. An important finding was that the nurse participants had high levels of baseline beliefs about the
importance of using hand moisturisers before, during and after work. Future research should focus on how
workplace culture can be changed in order for that knowledge to be put into action in the face of busy shifts.

Implications for health care

1. As the intervention did not result in a statistically significant reduction in hand dermatitis, the study was
unable to recommend that the intervention is nationally rolled out across the wider NHS environment.

2. However, the results could be presented to individual NHS trusts to allow them to decide if and how
the intervention could be adopted locally, as the intervention is cheap to deliver. Options include
offering access to the behaviour change package and a personal supply of hand moisturisers at the
time of mandatory hand-hygiene training or routine surveillance for hand dermatitis or at student nurse
induction programmes. The Royal College of Nursing has endorsed the web-based behaviour change
package as current best practice and has made it available to its membership via its website.

3. The success of any future initiative that aims to change health-care workers’ beliefs, attitudes and
behaviours on good hand care should involve strong leadership and support from management and
infection control teams.

Trial registration

This trial is registered as ISRCTN53303171.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.
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Chapter 1 Introduction

Parts of this chapter have been adapted from Madan et al.1 This is an open-access article distributed
under the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to

distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly
cited. See: http://creativecommons.org/licenses/by/4.0/. The text below includes minor additions and formatting
changes to the original text.

Scientific background

Irritant hand dermatitis is an important occupational disease in health professionals. A study in Sweden
found the 1-year prevalence of self-reported hand dermatitis among 9051 health-care workers to be 21%,2

slightly lower than the 24% found among health-care workers in an earlier study in the Netherlands. This
compares to < 10% in the general population.3 Past history of atopy (childhood or adult eczema, asthma
or allergic rhinitis), female sex and occupational exposure are well recognised as predictive risk factors for
future hand dermatitis,4,5 with studies showing that history of atopy can also negatively affect the prognosis
of hand dermatitis in later life.6,7

Among health professionals, nurses are the group at highest risk of hand dermatitis, with an estimated
point prevalence of 12–30%;8–10 this is often attributed to frequent exposure to wet work, including
hand-washing.11 Moreover, in a study of German geriatric nurses, two-thirds of those who reported hand
dermatitis stated that it had developed after they had joined the profession.8 Consistent with this, among
Korean nursing students, the prevalence of self-reported hand dermatitis increased from 7% in the first
year to 23% in the fourth year of training.12 The costs of hand dermatitis to the individual and employer
are high. It not only affects quality of life, but also can lead to loss of employment.13,14 Once an individual
has developed irritant hand dermatitis, the prognosis is poor. In a 15-year follow-up study of a Swedish
general population sample, about one-third of those people with hand dermatitis needed ongoing medical
treatment and 5% experienced long periods of sickness absence, loss or change of job, or retirement due
to ill health.6 Affected individuals may also experience negative psychosocial consequences, such as sleep
disturbance and interference with leisure activities,6 as well as economic implications.15 Recent evidence from
the UK suggests that, although the incidence of allergic contact dermatitis is decreasing, probably because
of an improvement in working practices, the incidence of irritant contact dermatitis remains unchanged.16

Health-care settings are known to expose health-care workers to a variety of irritants that can cause and
exacerbate skin abnormalities. Current hand-cleansing improvement policies in the NHS are driven by
efforts to reduce colonisation and transmission of infections, and the emphasis is on frequent use of hand
rubs before and after patient contact, and washing with soap and water if the hands are visibly soiled or
potentially contaminated with bodily fluids.17 However, to date, little attention has been paid to the
prevention of hand dermatitis.

For a nurse who develops irritant hand dermatitis, the condition is likely to be aggravated by exposure to
recommended hand-hygiene measures. The presence of hand dermatitis may discourage nurses from
undertaking adequate hand decontamination because of discomfort or concern about exacerbating skin
lesions. It is known that 50% of people with hand dermatitis are colonised with Staphylococcus aureus18

and, accordingly, there is a risk that nurses with hand dermatitis infected with S. aureus or indeed
antimicrobial-resistant strains, such as those resistant to meticillin [i.e. meticillin-resistant Staphylococcus
aureus (MRSA)], could transmit these organisms and cause infections in patients.19 Occupational health-care
workers often have to advise nurses with active dermatitis to refrain from working in clinical areas until the
lesions are healed, as it is difficult for them to avoid frequent hand-washing unless they are redeployed to
a non-clinical area. This workplace adjustment may become temporary or permanent.
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Existing literature and interventional studies

Several studies on the primary and secondary prevention of hand dermatitis have been conducted in the
last decade, with variable success, as detailed in the following section.

Moisturisers
Two systematic reviews of the management of occupational dermatitis20,21 have concluded that moisturisers
contributed importantly to both prevention and treatment of hand dermatitis at work. The review
commissioned by NHS Plus focused on the evidence for managing established occupational dermatitis and
found a small body of consistent evidence that hand moisturisers used before and during work improved
skin condition in health-care workers with damaged skin,22,23 and concluded that there was sufficient
evidence to recommend that skin-care programmes should include the use of hand moisturisers.24,25

Guidelines produced by the British Occupational Health Research Foundation21 recommended the regular
application of emollients to help prevent the development of occupational dermatitis, citing three
high-quality studies: a systematic review26 and two randomised controlled trials (RCT).27,28 One RCT found
an improvement in all outcomes, including visible dermatitis. In the other RCT, transepidermal water loss
improved among construction workers who used pre- and after-work creams compared with controls, but
there was no difference in the workers’ clinically assessed skin condition.28 Moisturisers also improved skin
condition in health-care workers with damaged skin.29 More recent reviews, including a Cochrane review,30

concluded that there is some evidence to support the use of educational interventions that include
moisturisers to prevent occupational hand dermatitis, but, as the evidence came from only a small number
of studies, the authors strongly recommended that larger high-quality RCTs in different occupational
groups were needed.30,31 Following these recommendations, Soltanipoor et al.11 conducted a RCT in the
Netherlands that examined the effectiveness of an educational programme together with the provision
of moisturisers in dispensers. The dispensers were fitted with electronic usage monitors, allowing the
researchers to give feedback to the participants on their moisturiser use. The effectiveness of the intervention
was measured from the assessment of skin conditions in participants before and after the interventions. The
study found higher levels of self-reported use of hand moisturising cream among nurses before and during
shifts in the intervention group than in the control group. However, the self-reported prevalence of hand
dermatitis was similar in both study groups at follow-up. Notwithstanding, evidence from the study suggests
that electronic tracking of hand cream usage coupled with feedback has a positive impact on skin-care
behaviour among health-care workers.

In the experience of the dermatologists and occupational health physicians in this research team, moisturisers
are not widely used by health-care workers in the UK. This anecdotal observation is supported by a study of
nurses working in intensive care units (ICUs) in Germany that found that only 15% of the 204 respondents
reported that they applied moisturising creams after hand-washing and only 2% after skin disinfection with
hand rubs. Furthermore, 9% of respondents never applied skin care to their hands and 72% reported that
they did not perform final skin care after the last hand wash of the day.32

Hand cleansing
The use of antibacterial (alcohol-based) hand rubs, with the addition of moisturisers for hand hygiene,
reduces the drying and cracking of the skin that commonly results from repeated hand cleansing with soap
and water.33,34 This has the added benefit of also reducing rates of some health-care-associated infections,
such as S. aureus bacteraemia and Clostridium difficile infections.35 Moreover, antibacterial hand rubs have
been associated with increased hand-hygiene compliance and reduced rates of nosocomial infection.17,36

Although the benefits of using antibacterial hand rubs as a safe and effective dermatitis prevention
strategy have now been established,2 a notable difficulty faced by occupational health-care workers and
dermatologists is to challenge the misconceptions among nurses that antibacterial hand rubs are more
damaging to the skin integrity than hand-washing and, therefore, more likely to cause hand dermatitis.37

There is a misconception among some health-care workers that alcohol-based hand rubs are more
irritating and drying than cleaning hands using soap and water; therefore, they are less likely to use them.38
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Accordingly, Stutz et al.37 argue that hand-hygiene education and training should focus on promoting the
use of antibacterial hand rubs as an effective protective behaviour for reducing the prevalence of hand
dermatitis in nurses. The implementation of the World Health Organization (WHO)’s guidelines among
physicians working in Ireland, which promoted the use of alcohol-based hand rubs by senior management
and infection control teams, had a positive impact on changing attitudes and practices towards the use of
hand rubs without damaging the epidermis.39

Hand drying and glove use
The appropriate use of gloves during clinical work and proper drying of the hands after washing is pivotal
to good hand hygiene and care, particularly as wet skin is more likely than dry skin to facilitate the
transmission of bacteria. A recent review of hand-drying processes,40 which included 12 studies, concluded
that paper towels are superior to electric air dryers in drying hands in clinical environments. The ensuing
recommendation that paper towels should be used for hand drying in clinical environments, where hand
hygiene is vital, was supported by The Royal College of Physicians20 and WHO.17

Effectiveness of skin-care programmes
Various skin-care programmes that incorporated the provision of hand moisturisers, hand rubs and paper
towels have shown a beneficial effect in the prevention of hand dermatitis in health-care workers.22,23,41–44

However, as John and Kezic45 pointed out, although effective preventative strategies are available, these
are often limited by poor understanding of the causes of occupational skin diseases among at-risk workers.
Furthermore, others have argued the need to reconsider what is deemed acceptable levels of hand-hygiene
compliance, as, for example, a 70% hand-hygiene compliance rate among health-care workers is as
effective at reducing infections as 90% compliance.46

Educational programmes (individual or part of hand health programmes)
Previous studies examining the effectiveness of educational programmes designed to influence and
encourage optimal hand-care behaviours among health-care workers22 including ICU nurses47 have yielded
only moderately promising results. However, Ibler et al.43 found that an educational programme coupled
with individual counselling focusing on good hand dermatitis prevention behaviours had a positive impact
on the secondary prevention of hand dermatitis. The intervention reduced the frequency with which
participants washed their hands and increased the frequency of their use of protective gloves during wet
work, when compared with their usual treatment. However, this intervention was delivered on a one-to-one
basis and so might be difficult to scale up across the health service.

A recent systematic review suggested that educational programmes could benefit from being more
strongly informed by psychological theories of behaviour, as programme success relies on employees
adopting appropriate preventative and protective behaviours.31 Furthermore, other studies have also
investigated interventions specifically designed to facilitate behaviour change, with an emphasis on
improving hand care among health professionals. The Hands4U RCT trial in the Netherlands examined
a multifaceted intervention that comprised (1) a leaflet containing evidence-based hand dermatitis
prevention recommendations, (2) a participatory working group to explore facilitators of and barriers to
adopting recommendations, (3) provision of trained role models (dermacoaches) to encourage and model
good hand dermatitis prevention behaviours at a departmental level and (4) provision of education and
training to promulgate preventative measures in the workplace.44 The main outcome measures assessed
were self-reported hand dermatitis and adoption of preventative behaviours over a 12-month period.
The study found that health-care workers in the intervention group were significantly more likely to engage
in positive preventative behaviours to protect themselves from hand dermatitis. That is, the health-care
workers reported significantly less hand-washing and more frequent use of hand moisturisers and wearing
of cotton under gloves than colleagues in the control arm. However, the intervention group reported a
higher prevalence of hand dermatitis than the control group at 12 months. This may have been due to an
increased awareness of hand dermatitis as a consequence of the intervention. A notable limitation of this study
was the use of self-reported measures to assess hand dermatitis, as opposed to more objective measures.
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Moreover, no cost-effectiveness analysis of the intervention was undertaken. A prominent observation with
many skin-protection programmes is that sustained compliance among at-risk workers is poor and so
programmes that promote sustained behaviour change are required.48

Although there are good reasons to expect that well-designed skin-care programmes would be beneficial
for nurses, their clinical effectiveness and cost-effectiveness remain uncertain. Trials to date have been
limited by size and the possibility that the control group was aware of the intervention,44 or by a failure to
address cost-effectiveness.49 Furthermore, trials have been hampered by lack of sustainability of behaviour
change. Psychological theory suggests that knowledge transfer coupled with a behaviour change programme
would be effective in changing the beliefs and behaviours of at-risk nurses in relation to hand care and,
if accompanied by provision of hand moisturisers, would lead to a reduction in the prevalence of hand dermatitis.

The use of psychological theory to improve hand hygiene and
hand care

Hand dermatitis prevention requires the adoption and maintenance of several protective behaviours.
Changing behaviour requires an understanding of its determinants. Interventions to prevent hand
dermatitis have not always drawn sufficiently on psychological theories of behaviours.31 Psychological
theory has, however, proved useful in understanding the behavioural determinants of hand hygiene
among health-care workers.17,50–52 Several trials have employed behavioural theoretical frameworks to
modify and improve hand-hygiene behaviours among health-care workers,51,53 including one study of
critical care nurses that used the theory of planned behaviour (TPB) as a theoretical framework.54

Moreover, a meta-analysis of internet-based behaviour change interventions found that interventions that
focused more on behaviour were more effective,55 suggesting that theories may help interventions better
target key influences on the behaviour they wish to change. In contrast, hand dermatitis prevention
interventions have often focused only on improving nurses’ knowledge of the condition. Larger effects
on behaviour, and so on hand dermatitis prevention, might be achieved if a broader range of the
psychological determinants of behaviour were targeted. One of the few studies applying psychological
theory to occupational hand dermatitis examined the ability of the TPB to predict the behaviour of a
sample of German patients with occupational hand dermatitis receiving an inpatient tertiary prevention
programme.56 The TPB57 suggests that behaviour is directly influenced by intentions (motivation, in the
form of a conscious plan or decision to try to perform the behaviour) and perceived behavioural control
(the individual’s belief concerning how easy or difficult performing the behaviour will be). Moreover,
intentions are influenced by three constructs: attitudes (the degree to which the person has a favourable
or unfavourable evaluation of the behaviour), subjective norms (beliefs about whether important others
want one to perform the behaviour) and perceived behavioural control. In the study of German patients
with occupational dermatitis, the TPB variables explained 30% of the variance in post-intervention
dermatitis prevention behaviour and 38% of the variance in intentions for preventative behaviours.56

Therefore, an intervention targeting attitudes, subjective norms and perceived behavioural control over
hand dermatitis prevention behaviours may lead to risk-reducing behaviour change and reduced
prevalence of hand dermatitis. Systematic review evidence suggests that the TPB may perform somewhat
better at predicting intentions than behaviour.58 One particular issue is ‘inclined abstainers’, individuals
with positive intentions who subsequently fail to act in line with those intentions.59 However, systematic
review evidence shows that forming implementation intentions and specific plans about how, when and
where health-promoting behaviours will be performed increases the likelihood of individuals acting on
their positive intentions. Furthermore, evidence suggests that reminding individuals of their implementation
intentions can facilitate longer-term behaviour change.60,61 Therefore, adding an implementation intentions
component to a dermatitis prevention behaviour change intervention may promote greater protective
behaviour change.
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Approaches to diagnosing hand dermatitis and use of photographic
methods as a diagnostic tool

Various techniques have been used to diagnose hand dermatitis in dermatological research. Some studies
have relied on visual inspections of hands by clinicians, whereas others have based diagnoses on information
collected about symptoms from questionnaires or used self-diagnosis by participants.37,62,63 The merits of these
different techniques, in terms of sensitivity and specificity, were evaluated by Smit et al.62 Smit et al.62 found
a prevalence of hand dermatitis of 18% based on visual examination, 19% based on self-diagnosis and
48% by symptom-based diagnosis. The study also found varying degrees of overestimation regarding
disease prevalence, namely that, although there was 100% sensitivity in the symptom-based questionnaire,
the specificity was found to be low, at 64%, whereas the sensitivity of the self-diagnosis questionnaire was
found to be lower (65%), with a higher degree of specificity (93%).

Teledermatology (a method of assessing and diagnosing skin conditions from photographic images) is a
validated procedure, which yields results similar to those from face-to-face consultations64–67 and can be used
by patients to self-assess their own hand dermatitis severity.65,68 Researchers have found that face-to-face
(‘live’) diagnoses by specialist dermatologists were in agreement with retrospective diagnoses by resident
dermatologists based on digital photographs in 22 of the 29 cases (76% of the time).65 Furthermore, the ‘live’
diagnoses by the specialist dermatologists agreed with the definitive diagnoses (by biopsy) in 73% of occasions.
Interpretation of digital photographs is sufficiently sensitive to detect early signs of dermatitis.66 Teledermatology
has been shown to have high intra- and inter-rater reliability when compared with face-to-face assessment
in NHS ICU nurses and nursery nurses,64 with a slight tendency to overestimate the prevalence of hand
dermatitis.64,66 Teledermatology based on images from a mobile phone camera has been shown to have
> 70% diagnostic agreement with face-to-face assessments by dermatologists.69,70 Furthermore, Shin et al.70

found that images taken on mobile phones for diagnosing dermatitis had a sensitivity of 78% [standard
deviation (SD) 0%] and a specificity of 93.1% (SD 5.2%).70

Rationale for research

Hand dermatitis in nurses is an important clinical and occupational issue in the NHS: treatment is costly, and
hand dermatitis affects service delivery. It may increase in importance in the future given that hand-hygiene
measures will continue to be rigorously enforced in health care. At the same time, retention of highly
trained nurses in the workforce is likely to become increasingly important as fewer people are being trained
to become nurses. Given the current economic climate, it is vital that new interventions implemented in the
NHS are both clinically effective and cost-effective. As there was genuine equipoise about the suggested
intervention, the study assembled a multidisciplinary team to deliver a high-quality study to test whether or
not an intervention based on the TPB and implementation intentions could lead to enhanced hand-care
behaviours and reduce the incidence of hand dermatitis in the NHS. We chose to employ a cluster RCT
design to avoid contamination during the study as we recognised the potential problems that would occur if
individual nurses at each site were randomised to either the intervention plus or the intervention light arm.

Objectives

l The study tested the hypothesis that a bespoke, web-based behaviour change intervention to improve
hand care, together with provision of hand moisturisers, could produce a clinically useful reduction in
the prevalence of hand dermatitis after 1 year, when compared with standard care, among nurses
working in the NHS who are particularly at risk.

l Secondary aims were to assess impacts on participants’ beliefs and behaviour regarding hand care,
days off sick over a 1-year follow-up period and use of hand moisturisers.

l In addition, the study assessed the cost-effectiveness of the intervention compared with normal care.
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Chapter 2 Trial design and methods

Parts of this chapter have been adapted from Madan et al.1 This is an open-access article distributed
under the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to

distribute, remix, adapt and build upon this work, for commercial use, provided the original work is
properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text below includes minor additions
and formatting changes to the original text.

Design overview

The study used a cluster RCT design, with sites as the unit of randomisation. This was a pragmatic multicentre
study in which participating sites were randomly allocated to the ‘intervention light’ or ‘intervention plus’ arm.
See Madan et al.1 for a full description of the trial protocol. Participants were newly recruited student nurses
and ICU or special-care baby unit (SCBU) nurses.

Inclusion criteria
Included individuals were:

l student nurses who –

¢ were first-year student nurses, and
¢ had a history of atopic tendency (i.e. had ever had, or received treatment for, asthma, hay fever,

eczema anywhere on the body or dermatitis of the hands)

l ICU nurses (including SCBU nurses) who –

¢ worked on ICUs (or SCBUs)
¢ worked full-time (i.e. ≥ 30 hours per week)
¢ had no extended periods of leave of > 3 months in the following 12 months.

Exclusion criteria
The study excluded individuals who:

l were first-year mental health student nurses
l were ICU nurses (or SCBU nurses) working on a part-time basis (i.e. < 30 hours per week), or
l had extended periods of leave of > 3 months planned in the following 12 months.

Student nurses were recruited during their occupational health pre-placement screening appointments in
the occupational health departments located at either their local NHS trusts/health boards or their respective
universities. ICU/SCBU nurses were recruited on-site at their respective NHS trust/health board. Figures 1 and 2
outline the trial procedures for ICU/SCBU nurses and student nurses, respectively.

Preliminary work

Questionnaire development and management
Careful consideration was given when designing the study questionnaires to ensure that the study was
able to collect reliable measures of TPB variables in relation to hand dermatitis prevention behaviours
among the study participants, for example ‘When I start clinical work I intend to apply hand cream
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Activity
Randomisation of sites into intervention plus or intervention light

Activity
• Questionnaire B sent to participants 2 weeks after the BCP offered to those in the intervention plus arm and
   at an equivalent time for those in the intervention light arm (this was a reminder leaflet for participants in
   the intervention plus arm to access the online BCP)

Activities
• Participants sent e-mail instructions on how to
   access the BCP
• E-mail reminder sent to participants at 4 and
   8 months to attend occupational health
   department if they developed symptoms
   of hand dermatitis. This also included
   encouragement to access the online BCP

Activity 
Sites completed current policy, practice and training survey

Activities
• Participant information sheet distributed to all ICU nurses at least 1 week before planned recruitment days
• Individual study packs assigned to those recruited to the study and consent taken at recruitment
• Participants invited to have hands photographed
• Participants invited to complete questionnaire A (baseline) and the self-assessment hand dermatitis
   questionnaire, then to return them to the fieldworker in a sealed business reply envelope or to post them
   directly to the SCIN trial research team in London
• Participants were provided with: 
   • GP information sheet (ICU nurses)
   • Oral information on reporting symptoms of hand dermatitis to occupational health
   • Dermatitis – occupational aspects of management leaflet
   • Participants reminded of the importance of reading all e-mail correspondence sent to them by the SCIN
      research team

Activity
• At the end of the 12-month study period, all participants were invited to have their hands photographed or,
   if not possible, were given the option to e-mail back self-taken hand photographs (instructions were provided 
   to participants)
• Participants invited to complete questionnaire C (final) and the self-assessment hand dermatitis questionnaire,
   then to return them to fieldworkers in a sealed business reply envelope or to post them directly to the SCIN
   trial research team in London
• Send questionnaire C (final) and business reply envelope to participants who did not attend follow-up
   appointment with local occupational health department
• Sites to report outbreaks and changes during the study period 

Activity
• E-mail reminder sent to participants at 4 and
   8 months to attend occupational health
   department if they developed symptoms of
   hand dermatitis

Intervention plus only
• In collaboration with local infection control
   teams, participants were reminded when they
   attend their annual hand-washing training to
   access the online BCP and to moisturise their
   hands following hand-washing
• In consultation with lead ICU matron, posters
   displayed in the ICU department(s) promoting
   the online BCP, and the importance of
   optimisation of equipment for hand cleansing
   and dispensing of hand moisturiser were
   promoted orally
• Lead ICU matron reminded staff on a regular
   basis to log on to the online BCP
• Commence regular ward-based audits every
   4 – 6 weeks

Intervention lightIntervention plus

(Team responsible: local fieldworkers)

FIGURE 1 Flow chart of the trial procedures for ICU/SCBU nurses. BCP, behaviour change package; GP, general
practitioner; SCIN, Skin Care Intervention in Nurses.

TRIAL DESIGN AND METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

8



before and after work and during each of my breaks’ (intentions), ‘Contacting occupational health if
I get symptoms which I think might be hand dermatitis would be worthwhile’ (behavioural belief) and
‘Other nurses at my placement would approve of me using hand rubs, when appropriate for infection
control, instead of washing my hands with soap and water’ (subjective norms).

Activity 
Randomisation of sites into intervention plus or intervention light

Activity 
• Information recorded on the provision of repeat
  supplies of E45 cream AND reminder to
  participants to access the online BCP

Activity 
• Participants sent questionnaire B 2 weeks after student nurses started their clinical placements (this included
   a reminder leaflet for participants in the intervention plus arm to access the online BCP)

Activities
• At the end of the 12-month study period, all participants were invited to have their hands photographed or,
   if not possible, were  given the option to e-mail back self-taken hand photographs (instructions were provided
   to participants)
• Participants invited to complete questionnaire C (final) and self-assessment hand dermatitis questionnaire,
   then to return them to fieldworkers in a sealed business reply envelope or to post them directly to the SCIN
   trial research team in London 

Activities
• Participants sent e-mail instructions on how to
  access the BCP
2 weeks before clinical placement
• Participants sent personal supply of E45 cream 
   (Crookes Healthcare, a subsidiary of Reckitt Benckiser,
   Nottingham, UK), with advice on how to request
   additional supplies
• E-mail reminder sent to participants at 4 and 8 months
   to attend occupational health department if they
   developed symptoms of hand dermatitis. This also
   included encouragement to access the online BCP

Activity
• Sites completed current policy, practice and training survey

Activities
• Participant information sheet distributed to all student nurses prior to their attendance at their occupational
   health pre-placement screening appointment  
• Individual study packs assigned to those recruited to the study and consent taken at recruitment 
• Participants invited to have hands photographed
• Participants invited to complete questionnaire A (baseline) and self-assessment hand dermatitis questionnaire,
   then to return them to the fieldworker in a sealed business reply envelope or to post them directly to the SCIN 
   trial research team in London
• Provide participants with: 
   • GP information sheet (student nurses)
   • Oral information on reporting hand dermatitis to occupational health 
   • Dermatitis – occupational aspects of management leaflet 
• Participants reminded of the importance of reading all e-mail correspondence sent to them by the SCIN trial
   research team

Activity
• E-mail reminder sent to participants at 4 and
   8 months to attend occupational health
   department if symptoms of hand dermatitis
   develop

Intervention lightIntervention plus

Intervention plus

FIGURE 2 Flow chart for the trial procedures for student nurses. BCP, behaviour change package; GP, general
practitioner; SCIN, Skin Care Intervention in Nurses.
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Three study questionnaires were developed and administered at 0, 3 and 12 months during the study.
Participant questionnaires comprised a modified version of the Nordic Occupational Skin Questionnaire –

2002 (NOSQ-2002) to measure, before and after randomisation, participants’ self-reported behaviours
relating to hand care and dermatitis prevention practices, and activities both inside and outside the
workplace. The questionnaires also asked about participants’ rating of their overall health status using the
validated EuroQol-5 Dimensions (EQ-5D) questionnaire and their views on the behaviour change package
(BCP) (participants in the intervention plus arm of the study only). In addition, the study separately gathered
site-level data on the use of moisturising cream (i.e. ad hoc requests for further personal supplies by student
nurses and monthly estimates of moisturising creams available in each dispenser on the ICUs and SCBUs).

Local fieldworkers at each participating site made use of individual ‘study packs’ when recruiting participants
to the study. Study packs contained each of the research documents (e.g. data collection worksheets, consent
forms, questionnaire A booklet, a one-page self-assessment dermatitis questionnaire, business reply envelope)
that required completion at the time of recruitment. The second questionnaire booklet (i.e. questionnaire B)
was not included in these packs as these were posted directly to participants by the SCIN trial research team
based in London. A matching preassigned participant identification number (PIN) was recorded on all research
documents contained in each pack and these were numbered sequentially to reflect the order in which they
were to be completed. A unique PIN was allocated to each participant as they were recruited to the study.
The local fieldworkers then recorded the PIN, participant initials and date of birth on a separate participant
registration log sheet as participants were recruited to the study.

Hand photography protocol development
Photographs of hands that were taken by trained personnel using high-resolution digital cameras were
considered to be a cost-effective and practical method for collecting data on the presence or absence
and severity of dermatitis. Developing a photographic guide to assist with diagnosing hand dermatitis
and for use when assessing self-taken photographs of hands (i.e. ‘selfies’) was previously proposed by
van der Meer et al.44 In developing this photographic guide for diagnosing hand dermatitis and assessing
its severity, the study team had the following requirements:

l The method had to measure presence or absence of any form of hand dermatitis, as well as severity.
l The method could not involve physical examination of the participants, as that would be logistically very

difficult, expensive and likely to result in poor response rates.
l The method had to be objective and not based on self-report as self-reporting tends to over-report

hand dermatitis.
l The severity scale needed to be able to distinguish dermatitis towards the milder end of the

disease spectrum.

For the purpose of this study, three distinct stages were undertaken when developing the new hand
photography method for use in the study. Accordingly, this new method for diagnosing hand dermatitis
and assessing its severity offered a multidisciplinary method for diagnosing hand dermatitis and its severity.
The method relied solely on dermatologist and research nurse inspection of hand photographs from
research participants (in lieu of physical examinations), with comparisons from standardised images
contained in Coenraads et al.’s photographic guide.71 The stages were:

1. developing a standardised procedure for hand photography
2. a stepwise validation process of rules for the study dermatologists to diagnose and determine the

severity of the hand dermatitis
3. training, by a dermatologist, of the research nurse to screen out hand photographs of study participants

without dermatitis (‘clear cases’).
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The method for taking high-resolution digital photographs of the participants’ hands was developed in
conjunction with a medical photographer and is consistent with the views required for the photographic
assessment scale, for use in clinical trials, described by Coenraads et al.71 When participants were unable
to return to have their hands photographed by the trained fieldworkers, they were asked to provide,
via e-mail, self-taken photographs of their hands, with a stipulation that self-taken photographs were
taken against a grey or white background.

Hand dermatitis was assessed through photographs taken of each of the two sides of both hands (i.e. palm
and dorsum). The presence of hand dermatitis was based on comparisons made with the standardised
images of severity at various stages of diseases, which were contained in Coenraads et al.’s photographic
severity guide.71 In accordance with this guide, for each combination of sides of the hand, the study
dermatologists were required to indicate whether dermatitis was clear (absent), almost clear, moderate,
severe or very severe. These four variables (i.e. dermatitis in the right hand at the dorsum, right hand in the
palm, left hand at the dorsum and left hand in the palm) were then dichotomised as clear versus almost
clear/moderate/severe/very severe. A single binary variable was generated for the presence of dermatitis
(i.e. no/yes). Agreement or disagreement on the severity of hand dermatitis was not assessed during the
validation process, as it was realised early on in the study that the likelihood of two dermatologists agreeing
on the severity grading (five grades) at four different sites was likely to be poor and that perfect agreement
on each site was not necessary for this study, which sought to establish a global estimate of hand dermatitis
severity. Therefore, a pragmatic view was taken that severity would be defined as the combined score from
the two dermatologists. Agreement between the two dermatologists on the binary rating (yes/no) was
assessed using Cohen’s kappa statistic. Each participant’s overall severity of hand dermatitis was defined as
the most severe combined score from both dermatologists on Coenraads et al.’s scale from their four hand
photographs. The levels of severity of dermatitis, as these were assessed by the two dermatologists, were
1 = clear, 2 = almost clear, 3 = moderate, 4 = severe and 5 = very severe. For each participant positive for
dermatitis, a severity score by each of the two dermatologists was defined as the maximum score across the
four photographs, then an overall severity of dermatitis score was derived as the average value of the two
severity scores given by the two dermatologists. Overall severity was dichotomised using 3 as a cut-off point.
Overall severity scores of < 3 (including those without dermatitis) indicated no severe dermatitis, whereas
scores of ≥ 3 indicated severe dermatitis. Only two participants had severe dermatitis at baseline and only
three participants had severe dermatitis at follow-up. As the prevalence of severe dermatitis was so low, this
secondary outcome was not analysed further.

Figure 3 outlines the procedure that the dermatologists and dermatology research nurses used for
assessing the hand photographs.

Development of the behaviour change package
A key component of the study’s intervention was the BCP, which provided nurses with evidence-based
information on good hand dermatitis prevention behaviours and encouraged them to form implementation
intentions regarding specific hand-care behaviours, such as when and where they would use hand
moisturising cream and when they would regularly check their hands for signs of hand dermatitis. The
BCP employed the TBP, supplemented by implementation intentions, as its key theoretical framework.
As described previously, the TPB postulates that a person’s behaviour is influenced by their intentions and
perceived behavioural control (PBC). For example, whether or not a nurse uses hand moisturiser at the
start and end of a shift is influenced by his/her intentions (e.g. ‘I strongly intend to use hand moisturiser at
the start and end of a shift’) and his/her PBC (e.g. ‘I find it quite easy to use hand moisturiser at the start
and end of a shift’). Intentions are influenced by attitudes towards the behaviour (e.g. ‘I believe using hand
moisturiser at the start and end of a shift will be beneficial’) and subjective norms (e.g. ‘the matron wants
me to use hand moisturiser at the start and end of a shift’) as well as PBC (as before).

DOI: 10.3310/hta23580 HEALTH TECHNOLOGY ASSESSMENT 2019 VOL. 23 NO. 58

© Queen’s Printer and Controller of HMSO 2019. This work was produced by Madan et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

11



Prior to the development of the BCP, the trial’s health psychologist conducted a focus group meeting with
first-year student nurses, exploring their beliefs about the different hand dermatitis prevention behaviours
likely to be targeted by the intervention. This work partly used open-ended belief elicitation questions
recommended by Ajzen,57 but also explored student nurses’ perceptions of the practicality of performing
behaviours frequently and their understanding of the consequences of hand dermatitis. For practising
nurses, similar work was performed using an online questionnaire (with open-ended questions), so that the
data could be collected at a time that was convenient for each nurse. Importantly, the early work revealed
that nurses perceived that applying hand cream more frequently than at the start and end of shifts and
before going on breaks was an impractical recommendation; therefore, making such a recommendation
would damage the credibility of the BCP. It also allowed the health psychologist to identify misconceptions
relating to hand dermatitis, such as alcohol-based hand rubs being more harmful to skin than hand-washing,
and to ensure that specific information was included in the BCP to help to challenge these beliefs.

Hand photographs assessment by research nurse

‘Positive’ (dermatitis)‘Clear’ (no dermatitis) ‘Not sure’

PINs and completed
photographic scoring

worksheets sent back to the
trial team. No further action

Research nurse informs the trial team and sends back completed scoring
worksheets and ‘not sure’ and ‘positive’ cases on an encrypted USB stick.

The trial team collates this information and sends hand photographic
images on to the study dermatologists for their independent assessment

Independent assessment by the study
dermatologists using the Coenraads et al.71

photographic guide

Study dermatologists send results back to the
trial team independently

Trial team identifies discordant cases (cases for which the study
dermatologists disagree on presence/absence of dermatitis)

If disagree on dermatitis clear/almost clear vs. moderate/severe/
very severe

OR
Concordant cases

identified. No further
action 

No agreement Agreement reached

Photographs sent 
to arbitrator

(dermatologist) for
final assessment,

which remains final

No further action

Discordant cases identified and sent to the study
dermatologists for their joint assessment

FIGURE 3 Flow chart for assessing hand photographs. USB, universal serial bus.
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The BCP was designed to target four key hand dermatitis prevention behaviours:

1. using hand moisturising cream
2. using disinfectant hand rubs rather than hand-washing, while remaining in line with infection

control guidance
3. using gloves for the shortest time possible while still conforming with infection control guidance
4. checking oneself regularly for hand dermatitis symptoms and seeking support from occupational health

if required.

Different versions were developed for student nurses with an atopic tendency and ICU/SCBU nurses, given
their differing levels of nursing experience and working environments.

The intervention was intended to be delivered primarily online, as this would allow good scalability if it
proved to be effective. A web-based intervention standardises treatment delivery, thereby enhancing
intervention fidelity.72 Moreover, given that nurses work a variety of shift patterns, an online intervention
allowed participants to access the BCP at a time that was convenient for them. Given the demands on
nurses’ time, the intervention consisted of a single session with two brief follow-up reminder e-mails to
access the intervention.

The intervention aimed to increase each of the behaviours by targeting relevant attitudes, subjective norms,
PBC and implementation intentions. Specific change techniques73 were selected to target each construct,
based on published expert consensus regarding which behaviour change techniques (BCTs) were most
effective at changing particular psychological constructs. Where the expert consensus suggested a number
of possible BCTs, the ultimate selection was based on feasibility of delivery in an online intervention and
likely acceptability to participants.73

Content of the BCP was intended to reflect current evidence-based guidelines and scientific literature on
hand dermatitis prevention and infection control, at the time the intervention was developed, and to be
appropriate for nurses working in NHS settings.

Patient and public involvement
The patient involvement in this study differs from that in other studies in that the ‘patients’ are NHS
nurses. During the set-up and conduct of the trial, the research team actively consulted with
representatives from the nursing (including student) profession. In particular, the trial involved a patient
representative, Wendy Taylor, who:

1. ensured that the proposed interventions and data collection tools were acceptable
2. provided her expertise on the planning and management of the trial
3. provided her expertise on the optimum dissemination of the trial results to ensure that they reach the

target audience.

Wendy Taylor is a midwife with a history of hand dermatitis acquired during her nurse training. She
commented on the draft proposal, was a member of the Trial Steering Committee and attended one of
the training workshops for fieldworkers.

During the intervention development stage, the study also conducted focus group sessions involving
student nurses and registered nurses for the purpose of seeking their views on hand dermatitis, including
prevention strategies, approaches to hand hygiene in the workplace and their preference for hand
moisturisers to use during the trial.
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Participating sites

The study identified all NHS sites in the UK that train nurses and have an in-house occupational health service
and at least one ICU. The lead occupational physician in each eligible site was written to in December 2011,
asking their willingness, in principle, to collaborate in a trial; again, the lead occupational physician was
written to in May 2012 and January 2014 asking them to confirm their willingness to collaborate. In
addition, additional sites were invited to sign up to the study via national occupational health newsletters.
This included some sites that had an ICU but did not train nurses, and vice versa. To avoid the risk of
student nurses moving placements from an intervention to a control site (or vice versa) during the study
period, only one site, in general, was invited in each city or town to participate in the study. The exceptions
were London and Manchester. In London, three sites were identified in which student nurses did not move
to neighbouring sites during their training. In Manchester, sites were identified where students at three
local universities undertake their clinical placements during their first year of nursing training, and it was
ensured that these sites were clustered appropriately to prevent cross-contamination in the study:

l 12 sites recruiting both ICU nurses (including SCBU nurses) and student nurses
l 18 sites recruiting ICU nurses (including SCBU nurses) only
l five sites recruiting student nurses only.

Participant recruitment procedure

Study group 1 student nurses
All student nurses are required to attend an occupational health assessment before starting their clinical
work. At participating sites, with permission from the universities concerned, all student nurses in one or
more year groups (excluding mental health nursing students) who were due to start their first clinical
placement were provided with a participant information sheet by their university or their occupational
health department, before or at the time of their mandatory assessment. Those student nurses who had a
history of atopic tendency or hand dermatitis were identified by the occupational health department at the
assessment from information that they provided in a generic pre-placement health screening questionnaire
or during screening conversations the fieldworkers had with potential participants. An occupational health
clinician explained to the student nurses that, because of their constitution, they are at increased risk of
hand dermatitis. Student nurses who met the inclusion criteria were then invited to participate in the
study. The local fieldworker obtained written consent from those nurses who agreed to take part in the
study (the lead occupational health practitioner at the study site and the trial manager were available to
answer questions when necessary). The consent form asked participants to provide a preferred e-mail
address and telephone number to facilitate follow-up, and so that those at intervention plus sites could
be sent a link to the online BCP. Paper copies of the BCP were provided at sites where participants were
unable to access the online version. One copy of the signed consent form was filed in the nurse’s occupational
health notes, one copy was sent to the trial manager and a third copy was given to the participant. Participants
were also provided with an information sheet to give to their general practitioner (GP).

Study group 2 intensive care unit nurses (including special-care baby unit nurses)
The investigators, trial manager and lead occupational health clinicians from each site identified all critical
care nurses who were suitable for the study. A local occupational health clinician or senior ICU nurse
explained to all nurses working on the selected ICUs that they are at increased risk of hand dermatitis
because of frequent hand-washing with cleansers and water. Full-time ICU nurses (i.e. those working
≥ 30 hours per week) were provided with a participant information sheet and, when possible, given
a week to decide whether or not they wished to participate in the study. Consent to take part was
obtained by the fieldworker, who, along with the trial manager, was available to answer any queries
about the study. The consent form asked participants to provide a preferred e-mail address to facilitate
follow-up, and so that those participants at the intervention plus sites could be sent a link to the online BCP.
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Paper copies of the BCP were provided at sites where participants were unable to access the online version.
Participants were provided with an information sheet to give to their GP.

The study was presented to both study groups as research to assess the causes, consequences and ways of
managing hand dermatitis in nurses who are at increased risk, either because of a personal history of atopy
disease or because of the type of work that they do. However, to minimise the chance of bias, the nurses
were not told that they were in an intervention plus or intervention light group. During the recruitment
phase, fieldworkers reinforced the importance of participants being able to commit fully to the study,
particularly with respect to the completion of the study questionnaires.

To check that rates of participation did not differ importantly between sites randomised to the two arms
of the study, the recruitment process was carefully documented. The total number of eligible student and
critical care nurses was recorded, as was the number who were consented to take part. In addition,
the numbers and dates of those who dropped out of the study were recorded.

The recruitment period was between September 2014 and December 2015 and the follow-up period was
between September 2015 and March 2017.

Informed consent

Participants were provided with an opportunity to read through the participant information sheet and to
ask any clarifying questions before consent for entry into the study was taken. Informed written consent
was obtained from participants at the time they were recruited into the study. In addition, all participants
were required to provide written consent for the collection of hand photographs at the time of recruitment
in the study (i.e. t = 0) and when photographs were collected during the follow-up period (i.e. t = 12 months).
The participants who provided self-taken hand photographs via e-mail were taken to have provided consent
by way of their self-initiated e-mail correspondence to the research team. Participants were provided with
a copy of the consent forms and copies were also retained in the site file, the trial management file and
occupational health records. All participants were provided with a GP information sheet, so that their GPs
were aware of their participation in the trial.

Interventions

Intervention plus
The intervention plus in both staff groups centred on a bespoke BCP that targeted the behaviours of
appropriate glove use, use of antibacterial hand rubs versus hand-washing, regular use of moisturising
cream and contacting occupational health early if hand dermatitis occurred.

The BCP was developed by members of the study team with expertise in dermatology, occupational
medicine, nursing and health psychology. As described earlier in this report, the intervention aimed to
change relevant attitudes, subjective norms, PBC and implementation intentions. Copies of the BCP
interventions screenshots (from the online platform: see Report Supplementary Materials 1 and 2) for the
student nurses and ICU nurses are provided as supplementary documents. When participants were asked
to form implementation intentions for performing the behaviours in their workplace, a record of each
participant’s implementation intentions was generated by the online BCP package and e-mailed to her/him.

If a participant reported being unable to access the online BCP, she/he was posted a paper-based
magazine version of the BCP, which reflected the information provided in the online BCP. Participants
were asked to read through the material provided and write down their action plans in the spaces
provided. The participants were then asked to keep the paper-based BCP in a convenient place so that,
as required, they could refer back to it. The BCP was supported by provision of facilities to encourage
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adherence. These included personal supplies of moisturising cream for at-risk student nurses and provision
of (1) optimal equipment for cleaning hands and (2) moisturising cream dispensers on ICUs and SCBUs.

The BCP was made available to ICU/SCBU nurse participants within 12 weeks of their recruitment to
the study and for student nurse participants 2 weeks before they started their first clinical attachment.
However, for many participants, access to the BCP occurred within a shorter timeframe (i.e. 2–4 weeks
from their recruitment). It was actively reinforced over the course of the study by consistent messages
on skin care from the local occupational health and control of infection teams, and from local line
management. Research has shown that senior role models have important effects on more junior health
professionals’ hand-hygiene behaviours,74,75 and it seemed reasonable to assume that this influence would
extend to behaviours preventing dermatitis. To facilitate this, when implementing intervention plus, a
dialogue was engaged in with local occupational health staff and line managers about the nature and
purpose of the study and information was provided to them on the content provided in the BCP to ensure
that they promoted consistent messages on skin care.

The online BCP was offered to allow nurses to access it at a time convenient to their schedules, to permit
standardisation of the delivery of key information across all intervention plus sites and to reduce the
potential burden on occupational health staff. Moreover, it was considered that, if the BCP was found
to be effective in this trial, it would be simple to scale up access to the website to deliver the BCP across
the country.

In the early stages of the trial, responses from the intermediate questionnaires and electronic user activity
data showed that the initial uptake of the BCP was poor for both study groups. The most commonly cited
reasons for this were that most participants forgot to, or did not have time to, access the BCP. In response
to this, the research team implemented a targeted strategy to further promote and encourage uptake of
the BCP. This comprised attaching a leaflet to the intermediate questionnaire that contained the website link
and encouragement for participants to access the material; additional specific information in the follow-up
reminder e-mails that were sent to participants; and displaying BCP information on posters in prominent
locations in clinical areas.

Intervention light
Nurses at the intervention light sites were managed in accordance with what was currently regarded
as best practice, with the provision of an advice leaflet about optimal hand care entitled Dermatitis:
Occupational Aspects of Management. Evidence-based Guidance for Employees (which was also provided
to the intervention plus group) and encouragement to contact their occupational health department early
if hand dermatitis occurred. However, the nurses did not receive the BCP or active reinforcement of its
messages. Nor were the nurses routinely offered supplies of moisturising cream over and above what was
already standard practice at their site.

During the recruitment phase, fieldworkers reinforced to participants the importance of being able to fully
commit to the study, particularly with respect to the completion of each of the study questionnaires.

Study groups

Study group 1 student nurses
At both the intervention plus and the intervention light sites, all first-year student nurses were given the
participant information sheet about the study. Student nurses who agreed to take part were invited to
complete a consent form, a self-administered baseline questionnaire booklet and a one-page hand
dermatitis self-assessment form (t = 0 months). The completed questionnaires were then placed into a
sealed business reply envelope and returned to the fieldworker, who forwarded them on to the SCIN trial
research team in London. If the student nurses preferred, they could send the completed questionnaires
directly back to the SCIN trial team in London. After the two questionnaires had been completed, all

TRIAL DESIGN AND METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

16



student nurses were invited to have their hands photographed as per a standard operating procedure
developed for use in the study. Separate consent was obtained from the participating nurses each time
their hands were photographed. In addition, the fieldworkers provided participants with oral information
about hand dermatitis and with the Dermatitis: Occupational Aspects of Management. Evidence-based
Guidance for Employees written leaflet. Participants were also told that they may be sent a link to access a
BCP that they should undertake in the week before starting their first clinical attachment. Participants were
required to log on to the online BCP package and register as a first-time user. At that time, the nurses
would also be sent (by post) three personal tubes of moisturising cream, with guidance on how to request
further supplies if needed.

All participants in both the intervention plus and the intervention light sites were encouraged (orally, through
the written advice leaflet and by e-mail reminders at 4 and 8 months) to attend their local occupational health
department at an early stage if they developed hand dermatitis during the study period. One week after
starting their first clinical attachment, all nurses were asked to complete a further short self-administered
questionnaire booklet (t = 3 months), covering beliefs and plans regarding dermatitis prevention behaviours.
At intervention plus sites, it also asked about participation in, and views on, the BCP. The intermediate
questionnaire was sent by post to participants by the SCIN trial research team along with a business reply
envelope so that completed questionnaires could be returned. E-mail reminders were also sent to participants
containing a positive reinforcement message to encourage ongoing participation in the study. At the
intervention sites, the e-mail reminders also reinforced the BCP.

To account for seasonal variations in the prevalence of dermatitis, the final study data collection tools
were administered 12 months after questionnaire A. All participants were asked to complete the final self-
administered questionnaire booklet and a one-page dermatitis self-assessment form and to have their hands
photographed. The questionnaires were sent out in the post to fieldworkers 2 months before the end of the
study by the SCIN trial research team. The fieldworkers gave the student nurses the questionnaires at the
time that they recalled them to have their hands photographed. The questionnaire C booklet covered clinical
attachments undertaken in the previous year; hours worked per week over the previous year; beliefs and
plans regarding dermatitis prevention behaviours; participation in, and views about, the BCP (only at
intervention plus sites); activities outside work that predispose to hand dermatitis; recent practices regarding
use of gloves; recent practices regarding hand cleansing; recent use of moisturising creams; history of hand
dermatitis in the previous 12 months (including its investigation and treatment, and any consequent loss of
time from work or restriction of duties); and the EQ-5D questionnaire.

At the follow-up time point (i.e. t = 12 months), participants who were unable to attend to have hand
photographs taken by a fieldworker were provided with an opportunity to send the SCIN trial research
team self-taken photographs, taken with their mobile phones, of their hands. If it was not possible for a
student nurse to complete the questionnaire at the time, then they were asked to return the completed
questionnaire to the SCIN trial team directly using a business reply envelope.

Information on the number of attendances at occupational health with symptoms of hand dermatitis and
requests for extra provisions of emollients was also recorded.

Study group 2 intensive care unit nurses (including special-care baby unit nurses)
At both the intervention plus and the intervention light sites, all nurses who worked on selected ICU/SCBU
wards were given the participant information sheet. Those who agreed to participate were asked to
complete a consent form and self-administered questionnaire booklet (t = 0 months). This was similar to
the baseline questionnaire booklet administered to student nurses, but also included items on current
occupation; recent practices regarding the use of gloves; recent practices regarding hand cleansing; recent
use of moisturising creams; and any sickness absence or modification of duties during the previous 12 months
because of hand dermatitis. At the time of the photograph, ICU/SCBU nurses were asked to complete a
one-page dermatitis self-assessment form evaluating whether or not they considered themselves to have
dermatitis and the extent to which it interfered with work and hobbies. ICU/SCBU nurses were asked to
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return the completed questionnaires either to the fieldworkers or (by post) directly back to the SCIN trial
research team in London. All ICU/SCBU nurses had their hands photographed as per protocol. All ICU/SCBU
nurses, including those at intervention light sites, were provided with the Dermatitis: Occupational Aspects
of Management. Evidence-based Guidance for Employees written leaflet. Participants were also told that
they may be sent a link to access a BCP in due course that they should use. Participants were required to log
on to the online BCP package and register as a first-time user.

At the intervention plus sites, once participants had been recruited, fieldworkers (occupational health
clinicians) promoted the importance of optimisation of equipment for hand cleansing and use of
moisturising cream. An e-mail was also sent via the lead ICU/SCBU nurses to all staff on the wards, with
a link to the BCP. Two weeks after the BCP was offered (or at a similar interval after recruitment in the
intervention light sites), participants were asked to complete an intermediate questionnaire about beliefs
regarding prevention of dermatitis and (at intervention plus sites) participation in and views on the BCP.
Questionnaire B was sent by post to participants by the SCIN trial research team along with a business
reply envelope. All participants, at both the intervention plus and intervention light sites, were encouraged
(orally, through the written advice leaflet and by e-mail reminders sent out by the SCIN trial research
team at 4 and 8 months) to attend their local occupational health department at an early stage should
they develop hand dermatitis. E-mail reminders were also sent to participants containing a positive
reinforcement message to encourage ongoing participation in the study. At the intervention sites,
the e-mail reminders also reinforced the BCP.

To account for seasonal variations in the prevalence of dermatitis, the final study data collection tools
were administered 12 months after questionnaire A. All participants were asked to have their hands
photographed and invited to complete questionnaire C. At the time of the photograph, ICU/SCBU nurses
were asked to complete a one-page dermatitis self-assessment form evaluating whether or not they
considered themselves to have dermatitis and the extent to which it interfered with work and hobbies.
The questionnaires were sent to fieldworkers 2 months before the end of the study by the SCIN trial
research team. The fieldworkers gave the ICU/SCBU nurses the questionnaires at recall for hand photographs.
Completed questionnaires were returned to the fieldworker or directly (by post) to the SCIN trial research
team in London. If it was not possible for an ICU/SCBU nurse to complete the questionnaires at the time,
then they were asked to return the completed questionnaire to the SCIN trial team directly using a business
reply envelope. At the follow-up time point (i.e. t = 12 months), participants who were unable to attend
to have hand photographs taken by the fieldworker could send the SCIN trial research team self-taken
photographs of their hands.

All participants who decided to withdraw from the study were asked to complete a shortened version of
questionnaire C and were invited to have follow-up hand photographs taken after giving further consent.
The collection of these data enabled the researchers to report further on the study’s primary objective
measure (i.e. changes in the point prevalence of visible hand dermatitis from baseline).

Optimising response date to questionnaires and follow-up
hand photographs

Study questionnaires were identified by the unique PIN assigned at the time of recruitment. For security
reasons, contact details were kept separately. The content of the questionnaire was described above.
Throughout the study, non-responders to any of the three study questionnaires were sent an e-mail
reminder from the SCIN trial research team. If questionnaires remained outstanding, another copy of
the paper questionnaire and a reply envelope were posted to participants’ preferred postal address.
Non-responding participants were sent up to two reminder text messages (or landline telephone messages).76

At the end of the study period, participants who had completed and returned all three study questionnaire
booklets (i.e. questionnaires A, B and C) were entered into a prize draw for one study camera (a total of
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26 cameras were offered). Information about the draw and prizes had been provided on the participant
information sheets.

If local fieldworkers were unable to follow up participants at the end of the trial, the central research team
then sent participants an information sheet with easy step-by-step instructions to follow on how to take
and send in self-taken photographs of their hands.

Extension to the follow-up period
To optimise the response rate at follow-up, the research team felt that it was important to adopt a pragmatic
approach that encouraged fieldworkers to try and follow up as many participants as practicable beyond the
12- to 15-month time point. As described in Chapters 3 and 4, an ancillary analysis (sensitivity analysis II) was
conducted for the purpose of excluding the sample of participants who were followed up between 12 and
15 months.

Measure outcomes

Primary outcome

l Difference between intervention plus and intervention light sites in the change in point prevalence of
visible hand dermatitis from baseline to the end of follow-up, as assessed by two dermatologists.

Secondary outcomes

l The difference between intervention and control sites in the change in point prevalence of severity of
visible hand dermatitis from baseline to the end of follow-up (as ascertained by the dermatologists).

l Days lost from sickness absence and days of modified duties because of hand dermatitis per 100 days
of nurse time during the 12 months of follow-up.

l The change from baseline to after completion of the BCP, and to the end of the 12-month follow-up
period, in beliefs about dermatitis prevention behaviours.

l The change from baseline to the end of follow-up in the reported frequency of:

¢ use of hand rubs for hand cleansing
¢ hand-washing with water
¢ use of moisturising creams (for student nurses, who had not started clinical attachments at the

beginning of the study, this was reduced to differences between the intervention and control sites
at the end of the follow-up).

l The change from baseline to the end of follow-up in quality-of-life score.
l The use of moisturiser provided for the intervention (in terms of requests for further supplies by student

nurses and orders for supplies of moisturisers by ICUs).

Sample size

Original sample size calculations
The aim was to recruit at least 40 student nurses and 40 nurses from the ICUs at each trust. To give an
indication of power, it was assumed that:

l the expected baseline prevalence of hand dermatitis, overall, was 5% in student nurses and 25% in
ICU nurses

l the expected rates, overall, at the control trusts at the end of follow-up were 25% for student nurses
and 23% for ICU nurses; these estimated rates allow for limited impact in control trusts
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l the expected prevalence rates for individual trusts varied by a multiplying factor, which was normally
distributed with a mean of 1.0 and a SD of 0.2

l after allowance for other variables, hand dermatitis at baseline in an individual carried a relative risk
of 2.5 for the presence of hand dermatitis at follow-up.

With these assumptions and a 5% level of statistical significance (two-sided), the study would have
approximately 89% power to detect a prevalence at follow-up in the intervention trusts of 10% in student
nurses and 95% power to detect a prevalence of 10% at follow-up in ICU nurses. For final prevalence
rates of 12%, the corresponding power values would be 73% for student nurses and 82% for ICU nurses.

Revised sample size calculations
Fieldworkers were encouraged to recruit as many eligible student nurses and ICU/SCBU nurses as possible,
with the expectation that they would recruit at least 40 student nurses and 40 critical care nurses at each site.
From the outset it was acknowledged that, as a result of the low workforce populations, a number of smaller
sites would not reach this target. To give an indication of power, it was assumed that, at the end of follow-up,
the expected prevalence rates overall at the intervention light sites would be 24% in both student and
ICU/SCBU nurses, the intraclass correlation coefficient (ICC) would be 0.05 and 20% of participants would be
lost to follow-up. With a 5% level of statistical significance (two-sided), the study would have approximately
83% power to detect a reduction in prevalence of dermatitis at follow-up in the intervention plus sites to 10%
in student nurses and a 91% power to detect a reduction in prevalence to 10% at follow-up in ICU nurses.
For final prevalence rates of 12%, the power values would be 68% for student nurses and 78% for ICU/SCBU
nurses, whereas for final prevalence rates of 14%, the corresponding power values would be 51% and 61%,
respectively. The power would be higher if the ICC was < 0.05. [These calculations were carried out using
the ‘clustersampsi’ command in Stata® (version 12.1; StataCorp LP, College Station, TX, USA) for difference
in proportions.]

Randomisation

A total of 54 sites were assessed as eligible for entry into the study. However, 10 sites subsequently
declined to participate, citing capacity reasons. No site-level data were collected from these 10 sites.
Following this, the trial methodologist and statistician developed a formal strategy for randomisation
based on the remaining list of 44 participating sites, and King’s Clinical Trials Unit (CTU) was responsible
for conducting the randomisation procedure. Randomisation was carried out in four blocks as a single step
at the beginning of the study. The blocks were defined according to the types of nurses who the centres
planned to recruit (i.e. student nurses, ICU nurses or both) and by the size of the centres to ensure an
approximate balance of numbers of nurses in the two arms of the trial. Five clusters contained more than
one site, as the sites were geographically close to each other and student nurses may go on placement to
another. This was done to avoid contamination between sites. The three clusters that comprised more
than one site were all randomised to the control arm. If the sites in these clusters recruited ICU nurses only
or student nurses only, the clusters were recorded twice on the Consolidated Standards of Reporting Trials
(CONSORT) flow diagram, which needs to be taken into account in its interpretation (see Figure 5).

The output of the randomisation resulted in 19 clusters being randomised to be intervention plus sites and
19 clusters being randomised to be intervention light sites. The 19 clusters comprised the 44 participating
sites. Following randomisation, nine sites either lost interest in taking part or withdrew from participating
in the trial for capacity reasons. This included two clusters that contained more than one site, that is,
the number of clusters taking part reduced by seven. No participant data were collected from the nine
sites that withdrew after randomisation, as no participants were recruited at these sites. Of these nine
sites, five completed a site survey of current policy, practice and training. Regarding the dropout of sites,
it is important to note that the original list of proposed sites was devised as part of the initial funding
application period in 2012. However, there was a period of > 12 months between their commitment and
the commencement of the trial, and the sites that dropped out did so because they no longer felt that
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they had the capacity to participate in trial. Furthermore, the nature of occupational health departments
is such that business contracts are usually awarded on a short-term basis and it is not uncommon for
frequent changes of management to occur. With these factors in mind, there is no reason to believe that
the dropout of these sites was influenced by concerns related to the potential uptake of the intervention.

The final number of clusters in the trial was 31, comprising 35 individual sites. Of the 31 clusters, 14 were
randomised to intervention plus and 17 were randomised to intervention light. As the three clusters that
contained more than one site were randomised to intervention light, the final ratio of intervention plus to
intervention light sites was 21 : 14.

(When possible, before randomisation, the fieldworkers at each participating site provided information
about current arrangements to minimise the occurrence of hand dermatitis in nurses and the procedure
to manage it when it occurs. Among other things, this covered general training regarding dermatitis;
guidance on when and when not to use gloves; guidance on washing and drying hands and on use of hand
rubs; information on the use of moisturising creams; and provision of moisturising creams for staff. Sites
were stratified to ensure that sample sizes were similar in the intervention light and intervention plus arms.
This helped to address issues such as low recruitment numbers at specific sites, which were anticipated.)

As described above, to ensure that the nurses were not influenced by prior knowledge of treatment
allocation, the study ensured that only the CTU knew if sites had been randomised to the intervention
light or intervention plus arm of the study at the time when study participants were recruited and
completed baseline questionnaire A. At all sites, we recorded the number of nurses who did not
participate in the study for whatever reason (e.g. those who declined or who were not eligible). Numbers
of all potential participants in each site were obtained so that assessment could be undertaken to see if
there had been differential uptake in intervention plus and intervention light sites.

For the purpose of the intention-to-treat (ITT) analysis, the date of entry into the study for all participants
was the date when they signed the consent form for the research study. Although the research team
acknowledged that student nurses could contribute useful information only once they started clinical work,
in practice, very few failed to start their clinical work once they commenced their nursing studies.

Fieldworkers at sites were informed of the outcome of the randomisation via e-mail, when practicable,
after all of the participants had been recruited into the trial. Study team members were informed of the
randomisation in a blinded or unblinded manner, depending on their role in the trial. The trial statistician
(GN), methodologist (DC), infection control expert (BC), dermatologists (HW and JE) and health economist
(PM) remained blinded to treatment allocation until after the primary analysis.

Ethics approval and research governance

Ethics approval to conduct the trial was granted by the National Research Ethics Service (NRES) Committee
London – City Road and Hampstead (Research Ethics Committee reference number 13/LO/0981). Subsequent
substantial and minor amendments are outlined in Appendix 1. Ethics approval applied to all research sites
taking part in the study. In addition, local site-specific assessments were conducted at participating research
sites and approval obtained by their respective research and development departments. A full list of
participating sites is given in Table 4. The trial was registered with the International Standard Randomised
Controlled Trial Number (ISRCTN) registry, on 21 June 2013, as ISRCTN53303171.

Statistical methods

The primary analysis was an ITT comparison of the two study arms (i.e. intervention plus and intervention
light) in change of objectively assessed dermatitis, health beliefs and health prevention measures, and was
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run separately for student and ICU nurses. All outcomes, primary and secondary, were initially described
using means, SDs and percentages, separately for each of the trial arms.

The difference between the two trial arms in change in the primary outcome of the trial (i.e. prevalence of
objectively assessed dermatitis) from baseline to follow-up was assessed using logistic regression modelling,
with hand dermatitis assessed at follow-up used as an outcome variable after adjusting for hand dermatitis
assessed at baseline. The effect of intervention on change in prevalence of hand dermatitis was summarised
by odds ratios (ORs) and 95% confidence intervals (CIs).

Health belief variables were used as continuous measures with their scores ranging from 1 to 5, with higher
scores indicating more positive beliefs. The difference between the two trial arms in change in health beliefs
was assessed using linear regression models, with all of the 25 measures assessed at follow-up used as
outcome variables in separate regression models after adjusting for the corresponding measures assessed
at baseline. The effect of the intervention on change in health beliefs from baseline to follow-up was
summarised by regression coefficients and 95% CIs.

The variables for use of dermatitis prevention measures were used in their ordinal form; scores for hand-washing
with soap and water and for the use of hand rubs ranged from 1 to 4 and scores for use of moisturising creams
(before, during and after shifts) ranged from 1 to 6. Higher scores for dermatitis prevention measures
indicated more frequent use. The difference between the two trial arms in change in frequency of use of
dermatitis prevention measures from baseline to follow-up in ICU nurses was assessed using ordinal logistic
regression models, with each measure assessed at follow-up used as an outcome variable and adjusting for
the measure assessed at baseline. As student nurses started their clinical placement at the beginning of the
trial, the difference in frequency of use of dermatitis prevention measures from baseline to follow-up could
not be assessed. Thus, for student nurses, the differences in the two trial arms were explored in relation to
the frequency of use of dermatitis prevention measures at the end of the study. The effect of intervention
was summarised by ORs and 95% CIs.

All analyses were further adjusted for participants’ age, sex and follow-up time, and were repeated after
excluding those nurses who reported that they did not access the BCP intervention. Clustering of the
outcome among student nurses was very low, so that the ICC approximated zero. Therefore, the final
model fitted was a single-level model, adjusted for sex, age and follow-up time. For ICU nurses, a random-
intercept model was used to account for clustering by site. The estimated ICCs were 0.01 (95% CI 0.00 to
0.95) and 0.03 (95% CI 0.00 to 0.36) for the ‘adjusted for baseline dermatitis’ and the ‘adjusted for
baseline dermatitis, sex, age and follow-up time’ models, respectively. All analyses were run using Stata
(version 12.1).

With respect to the approach used for missing data, all analyses were restricted to participants with data
on the relevant outcomes. The main adjusted analysis of the primary outcome (i.e. presence of dermatitis
at follow-up) was further restricted to participants with complete data on all relevant independent variables.

To explore potential attrition biases in the results, the numbers of participants who completed the baseline,
intermediate and the 12-month follow-up questionnaires were compared by categories of their characteristics
and the primary outcome variable assessed at baseline and separately for the two intervention arms. In
addition, health behaviour and belief variables assessed at baseline were compared between those nurses
who completed the baseline, intermediate and follow-up questionnaires using medians, interquartile ranges
(IQRs) and ranges, and separately for the two intervention arms.

Per-protocol analysis
As the primary research question was whether or not the change in the prevalence of hand dermatitis was
different between those nurses who were in the intervention plus arm and those nurses in the intervention
light arm, in the analysis it was important to consider the possibility that participants in the intervention
plus group did not access the intervention at all (intervention access rates described above). If the number
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of participants who did not access intervention was large, it is likely that the intervention effect was
underestimated. For this reason, the main analysis for the primary outcome, and that for health beliefs,
was repeated, after restricting the intervention plus group to those nurses who accessed the intervention.

Sensitivity analysis I
If photos of hands could not be taken using the trial’s standard camera, participants were asked to take
their own photographs of their hands. The information taken from the self-taken photographs was used
in the main analysis. However, a separate analysis was repeated for the main outcome after exclusion of
participants for whom information about dermatitis was based on self-taken photographs.

Sensitivity analysis II
As inclusion of participants with shorter or longer follow-up times was likely to increase bias in the effect
estimate of the intervention on the primary outcome, the analysis for hand dermatitis at follow-up was
repeated after restricting the sample to participants with a follow-up time of between 12 and 15 months.

Sensitivity analysis III
It was expected that the number of recruited nurses in some trusts would be considerably higher than that
in other trusts. In addition, there was the possibility that clusters with high numbers of recruited nurses
were different from those with low numbers of recruited nurses, especially in terms of participants’ beliefs.
To explore that possibility, the size of trust was plotted against average values of health beliefs for the
trust, and correlation coefficients were to be calculated. If any association between the size of trust and
health beliefs scores was apparent from the descriptive statistics (i.e. scatterplots and correlation coefficients),
the participating trusts were categorised according to the distribution of their size and the main models,
including that of the primary outcome and those of health beliefs, and were repeated separately for small,
average and large clusters.

Process evaluation
The intervention process was evaluated by describing the:

l uptake of the intervention, as measured by the proportion of eligible nurses who accessed the BCP
(online or paper based), determined by responses in the study questionnaires

l acceptability of the intervention, as measured by the perceived interest, relevance to role and likelihood
of recommending it to colleagues.

These data were collected from study questionnaires B and C at intervention plus sites only.

Health economics

Methods
A cost-effectiveness analysis was conducted combining intervention and other costs with quality-adjusted
life-years (QALYs). Costs were measured from the perspective of the NHS, with secondary analyses also
considering societal costs by including lost work days.

Service use and costs
The intervention costs were based on an estimate of the resources required to set up the BCP, the
provision of creams and the time spent by nurses accessing the material in the BCP. The development
costs were estimated at £5020, the software hosting fee was £1200 and the E45 cream costs were £4 per
student nurse. Creams were assumed to be already available for ICU nurses. These costs were apportioned
over all intervention group nurses in the trial. This potentially overestimates the costs as a larger number
of nurses would presumably use the intervention if it proved to be effective. Time spent accessing the BCP
by nurses was recorded, but it was not possible to allocate this to specific nurses. For those nurses for
whom data were available, it was estimated that 13 minutes was spent, on average, accessing the BCP.
The 13 minutes was applied to all intervention nurses and so, again, this may lead to an overestimation
of costs. This time was valued using average salaries of nurses. Overall, the intervention cost per ICU nurse
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was estimated at £13 and the cost per student nurse was estimated at £14. The higher cost was as a
result of the creams provided to student nurses.

Other health service use was measured using an adapted version of the Client Service Receipt Inventory
(CSRI) at baseline and at the 12-month follow-up.77 The CSRI recorded the number of contacts during the
previous 12 months with GPs, dermatologists, practice nurses, pharmacists, other doctors, physiotherapists
and complementary health-care practitioners. These contacts were categorised as skin related and skin
unrelated. The duration of contacts was not recorded and so unit costs of contacts were used (see Appendix 2).
These were derived from the annual compendium published by the University of Kent’s Unit Costs of Health
and Social Care 201178 and the Department of Health and Social Care’s NHS Reference Costs 2015 to 2016.79

When these documents did not provide a cost per contact but rather a cost per hour, a typical duration
was assumed based on previous work. It was assumed that a practice nurse contact would last 10 minutes,
a pharmacist contact 10 minutes and a complementary health-care practitioner contact 60 minutes.
Medication for skin-related conditions was recorded and costed using the British National Formulary80 and
tests were costed using NHS Reference Costs 2015 to 2016.79 The number of days lost from work during the
previous 12 months was recorded. This was costed at £173 per day for student nurses and £263 per day for
ICU nurses. These costs are based on salaries for typical grades plus on-costs and overheads. Unit costs are
listed in Appendix 2. Costs are reported in 2015–16 Great British pounds.

Quality-adjusted life-years
Quality-adjusted life-years were calculated using the EuroQol-5 Dimensions, five-level version (EQ-5D-5L).
This questionnaire includes five domains (mobility, self-care, usual activities, pain/discomfort and anxiety/
depression), which score 1 (no problems) to 5 (major problems). The resulting five-figure score (e.g. 11111
to 55555) relating to a specific health-state then had a re-calculated population-rated weight attached to
it. A weight of 1 represents full health and 0 represents death. Negative values indicate health states
considered by the population sample as worse than death. Baseline and follow-up EQ-5D-5L scores were
combined using the area under the curve approach to generate QALYs over the follow-up period.

Analyses
The number and percentage of participants using specific services and having lost work days are reported,
as are the mean and SD of the number of contacts by those using them (i.e. excluding those with zero use),
and the mean and SD of costs (including those with zero costs). Tests of significance were not conducted
for the group differences in use and cost of individual services. The significance of the difference in total
service costs and societal costs was tested between groups using regression models, controlling for baseline
costs. QALY differences were compared, controlling for baseline EQ-5D-5L scores. Differences were assessed
for nurses with QALY data and also for those with both QALY and cost data.

For nurses with both cost and QALY data, the cost and QALY differences were used in the cost-effectiveness
analyses. If either treatment arm resulted in lower costs and more QALYs, then it would be seen as ‘dominant’.
If one arm resulted in higher costs and more QALYs, then an incremental cost-effectiveness ratio (ICER)
was to be calculated by dividing the extra cost by the extra outcome. This shows the extra cost incurred to
achieve one more QALY. Uncertainty around the cost-effectiveness results was explored by generating cost-
effectiveness planes in which 1000 cost–QALY differences, obtained using the aforementioned bootstrapped
regression models, were combined in scatterplots. There was no imputation for missing data; instead, a
complete-case analysis was conducted. Health economic analyses were conducted using Stata (version 14).

Feasibility study

Prior to the commencement of the full trial, a feasibility study was conducted in Swansea from February
2014 to May 2014. The aims of the feasibility study were to assess the process, response rates and data
collection tools to be used in the main study.
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Method
Study procedures were followed as for the first stages of the main study at an intervention plus site. In
addition, the hands of participants were swabbed to look for the carriage of pathogenic bacteria. As the
web version of the BCP was not developed at the time of the feasibility study, a paper version of the BCP
was tested. As in the main study, all student nurses who were due to start their first clinical placement,
and who had a history of atopic disease or hand dermatitis (as indicated on the responses provided on a
standard health questionnaire), were identified by the occupational health department in the course of its
routine occupational health assessment and invited to take part. In addition, all full-time ICU nurses (i.e.
those working ≥ 30 hours per week) on the ICU unit at the local health board were invited to participate.
Those nurses who agreed to participate were asked to complete questionnaire A (with modifications for
ICU nurses, as in the main study), and their hands were photographed and swabbed for organisms using
the proposed methodology for the main study.

Once the student nurses started clinical work, they were offered the written leaflet Dermatitis: Occupational
Aspects of Management. Evidence-based Guidance for Employees and a paper version of the BCP. The
nurses were asked to develop implementation plans and were provided with personal supplies of emollients
for use during the study period. Once ICU nurses were recruited to the study, optimal equipment for hand
cleansing and drying was placed on their ward, along with dispensers of moisturising cream. The written
leaflet and paper version of the BCP were then offered to all ICU staff of the ward concerned (i.e. not only
those individuals who had consented to take part in the study), and the uptake was documented.

Two weeks after the paper version of the BCP was offered, the nurses were asked to complete questionnaire
B about beliefs regarding prevention of dermatitis and participation in, and views on, the BCP.

At the end of the study period, a number of participants recruited to the study were invited to take part in
an in-depth telephone semistructured interview designed to seek qualitative feedback on the acceptability
and user-friendliness of the methods of data collection and the BCP. The lead occupational health clinician
from the trust was also asked for feedback on the ease of implementation of the study procedures, data
collection tools and study protocols.

Results of the feasibility study
Thirty-two student nurses were identified as being eligible for the study, 22 (69%) of whom were recruited into
the study. Twenty-two (100%) of those nurses recruited returned a completed questionnaire A and 10 out of
22 (45%) nurses returned a completed questionnaire B. Two (20%) of those nurses who returned questionnaire
B did not participate in the BCP. One hundred and forty-eight ICU nurses were identified as being eligible for
the study (including those not on shift). Twenty-six eligible ICU nurses were on shift on the day of recruitment
and all 26 (100%) were recruited into the study. Twenty-two (77%) of those nurses recruited returned a
completed questionnaire A and 13 out of 22 (60%) returned a completed questionnaire B. One (8%) of those
nurses who returned questionnaire B did not participate in the BCP. The baseline prevalence of hand dermatitis,
as diagnosed by the dermatologists, was 5 out of 21 (23.8%) student nurses (one had missing data) and
10 out of 26 (38.5%) ICU nurses. The photographic method for assessing the presence and severity of hand
dermatitis was found to be easy to implement by the fieldworker and the dermatologists. However, as one of
the dermatologists was found to have a lower threshold for diagnosing hand dermatitis, the dermatologists
considered it necessary to develop a set of mini consensus rules that they would follow during the main trial.
(One dermatologist tended to diagnose erythema in isolation as evidence of dermatitis and the other diagnosed
dermatitis only when erythema was present in association with dryness of the skin.) The development of
these mini rules ensured that a consistent and uniform approach was followed by the dermatologists when
assessing the hand photographs. Without prior agreement of the rules of diagnosing dermatitis between the
dermatologists, the interobserver agreement in the assessment of photographs was 0.5%. Importantly, there
was poor correlation between the participants’ self-assessment of the presence of hand dermatitis and between
the fieldworkers and the dermatologists. All participants agreed to have their hands swabbed, but only one
swab (from a student nurse) was positive for a mild growth of Streptococcus pyogenes (Lancefield group A);
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the other swabs were negative for the organisms looked for. The paper version of the BCP that was piloted
was acceptable in format and appeared to be clearly understood by the study participants.

None of the study participants agreed to be interviewed after the feasibility study, but the fieldworker was
interviewed by the trial manager and gave valuable feedback on the practicalities of running the study at a
grass-roots level. The fieldworker’s feedback allowed the research team to address ambiguities with respect
to several of the data collection tools, the procedure for setting up study material prior to commencement of
participant recruitment, the practicalities associated with the taking of hand photographs and for conducting
physical inspections of hands.

Changes to the main study protocol as a result of the feasibility study
The feasibility study provided a valuable opportunity to test the study protocol/procedures and to identify and
address issues that were likely to arise in the main trial. As a consequence, minor but important amendments,
as outlined below, were made to the study protocol to enhance trial processes and procedures, and the study
team is confident that these amendments contributed to the overall success of the main trial.

As there was poor agreement in the diagnosis of dermatitis between the fieldworkers, the study participants
and the dermatologists, the requirement for fieldworkers to assess whether or not hand dermatitis was present
was removed. As a result, the dermatologists’ assessment to report on the primary outcome measure was relied
on solely. As a consequence, all participants’ hands were photographed at baseline (when questionnaire A was
administered) and 12–15 months after the BCP was delivered in intervention plus sites (and at an equivalent
time at the intervention light sites). The trial dermatologists agreed a set of rules by which they would diagnose
hand dermatitis from the photographs and assessed a further 100 hand photographs to ensure that they
achieved a good agreement between themselves (kappa > 0.6). In addition, an experienced dermatology
research nurse was employed to conduct an initial screening assessment of all hand photographs collected
during the trial. The swabbing of the participants’ hands yielded little useful information. As a consequence,
it was a recommendation from the Trial Steering Committee that the collection of swab samples be removed
from the main study. This recommendation was upheld by the National Institute for Health Research Health
Technology Assessment programme.

TRIAL DESIGN AND METHODS
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Chapter 3 Results

The reporting of the results of this study was guided by the CONSORT statement, including the statement’s
extensions on the reporting of cluster randomised trials.81 Owing to the pragmatic nature of this trial,

this report describes the results from the ITT analysis.

Recruitment of participating sites

A total of 54 sites were assessed for eligibility for the study. Of these, 35 sites agreed to participate and
19 were not able to participate. Of the 35 participating sites, five recruited student nurses only, 18 recruited
ICU/SCBU nurses only and 12 recruited both student and ICU/SCBU nurses.

Approximately half (47%) of the participating sites recruiting student nurses (n = 17) and most (70%)
of the participating sites recruiting ICU/SCBU nurses (n = 30) had a written policy on the management
of hand dermatitis in staff. Most sites provided nurses with ward-based moisturisers (13/17 and 28/30 sites
recruiting student and ICU/SCBU nurses, respectively) and guidance on washing and drying hands, and
fewer sites provided nurses with hand-care leaflets or individual moisturisers. In addition, most of the
participating sites provided information on whom nurses should inform if they developed hand dermatitis
or if they experienced deterioration in their current dermatitis (15/17 and 28/30 participating sites recruiting
student and ICU/SCBU nurses, respectively). Most of the sites encouraged nurses to contact occupational
health services in the event of such an occurrence.

The outbreak and policy change for the participating sites recruiting ICU/SCBU nurses was recorded at the
end of the study. Most of the sites reported no outbreak or changes to hygiene policies.

Study sample: numbers analysed

All analyses were carried out in accordance with ITT principles. As this was a cluster randomised trial,
ITT applied to the clusters. The sites/clusters that withdrew after randomisation did so before participant
data had been collected (see Chapter 2, Randomisation), before any intervention was implemented, and
without any knowledge of the intervention to which they would be allocated. The sites/clusters can
therefore be considered effectively as never having entered the trial. The numbers analysed are described
in the following sections.

Questionnaires

A total of 1825 participants returned at least one of the three questionnaires (at t = 0 months, t = 3 months
and t = 6 months). The sample breakdown of participants by questionnaires returned, for all nurses and
separately for student and ICU/SCBU nurses, is shown in Table 1. Participants who did not return the
baseline questionnaire and returned only the intermediate and/or follow-up questionnaires (n = 97) were
excluded from any further analysis. The overall sample suitable for analysis of data collected from
questionnaires was 1728.
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Photographs

Overall, photographs were available for 1903 participants (794 student nurses and 1109 ICU nurses). Just
over half of the participants (n = 1105) had photographs taken at both baseline and follow-up, whereas
40% had photographs taken only at baseline. Less than 2% (28 student nurses and nine ICU/SCBU
nurses) of the participants had hand photographs taken only at follow-up. These were dropped from any
further analysis of hand photograph data. The overall sample suitable for analysis of objectively assessed
dermatitis by hand photographs was 1866.

Questionnaires and photographs

Overall, 1638 participants had valid data from both sources of information in the trial: the questionnaires
and the hand photographs. A further 90 participants returned at least the baseline questionnaire, but hand
photographs were not available for them, and 228 participants had at least baseline hand photographs but
did not return any questionnaire. In total, 1956 participants had either data from at least the baseline
questionnaire or the objective dermatitis assessment from at least baseline hand photographs. The above
figures are broken down by type of nurses and intervention arm in Table 2. (Note that two sites in the

TABLE 1 Breakdown of study participants by questionnaires returned

Time point of questionnaire return

Nurses (n)

Student ICU/SCBU All

Baseline only 248 165 413

Follow-up only 6 71 77

Intermediate only 1 9 10

Baseline and intermediate (no follow-up) 147 123 270

Follow-up and intermediate (no baseline) 3 7 10

Baseline and follow-up 57 168 225

All three 337 483 820

Total 799 1026 1825

TABLE 2 Number of participants by type of nurse and intervention arm

Source of information

Nurses, n (%)

Student ICU/SCBU

Light Plus Light Plus

At least the baseline questionnaire returned, but no
objective dermatitis assessment from the hand photographs

12 (4.1) 67 (12.2) 7 (1.2) 4 (0.8)

Objective dermatitis assessment from at least the baseline
hand photographs, but no questionnaires returned

44 (15.0) 12 (2.2) 105 (17.8) 67 (12.9)

Both the baseline questionnaire returned and the objective
dermatitis assessment from baseline hand photographs

238 (81.0) 472 (85.7) 478 (81.0) 450 (86.4)

Total 294 551 590 521

Note
Percentages may not add up to 100 because of rounding.

RESULTS
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intervention plus arm achieved a very high rate of recruitment among the student nurse population. Both of
these sites were in the intervention plus arm of the trial and this resulted in an unequal number of student
nurse participants in the intervention plus and intervention light sites.) The proportion of participants in
each of the three categories of source of information (questionnaire returned but no hand photographs,
hand photographs but no questionnaire or both questionnaires returned and hand photographs taken) is
shown by type of nurse and intervention arm in Figure 4.

The 789 student nurses with data from at least the baseline questionnaire were distributed across the
17 sites that recruited student nurses. Site sizes for student nurses ranged from 7 to 362. The 939 ICU
nurses with data from at least the baseline questionnaire were distributed across the 30 sites that recruited
ICU nurses. Site sizes for ICU nurses ranged from 6 to 99.

Consolidated Standards of Reporting Trials flow diagram

The numbers of study participants as presented above, including information about the numbers of participants
who returned the baseline, intermediate and final questionnaires, the number of hand photographs collected at
baseline and at follow-up and the number of participants who accessed the BCP, are shown in the CONSORT
flow diagram presented in Figure 5. Figures in the CONSORT flow diagram relating to ‘total screened’ are broad
estimates based on the data captured on the screening log forms. It is acknowledged that these screening logs
may not have accurately captured all those who were initially approached to take part in the trial.

It is important to note that, in the analysis of the results, each site was analysed separately, that is, 35 sites
rather than 31 clusters. The rationale for this decision was that two clusters each comprised two sites, one
site that recruited ICU nurses only and the other site that recruited student nurses only. As a result, sites
would have been analysed separately. Using site-level analysis rather than cluster-level analysis may have
influenced only one cluster, which contained three sites. Within this cluster, one site recruited ICU nurses
only and two sites recruited student nurses. As the analysis of the primary outcome for student nurses was
ordinary logistic regression (rather than multilevel logistic regression because of the failure for the latter
to converge), results for the primary outcome would not be changed if cluster-level analysis was used.
Secondary outcomes, health beliefs and behaviours for these two sites were analysed as if they were one
cluster and there was no difference in the results.
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FIGURE 4 Proportion of participants in each of the three categories of source of information by type of nurse and
intervention arm.
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Sites assessed for eligibility
(n = 54)

Clusters randomised
(n = 38; 44 sites)

Sites declined to participate
(n = 10 sites pre randomisation)

Intervention plus arm
• n = 19 clusters randomised (n = 21 individual sites)
• Clusters dropped out post randomisation, n = 5 (n = 7 sites)
• Total clusters participating, n = 14 (n = 14 sites)En

ro
lm

en
t

A
llo

ca
ti

o
n

Screened for eligibility Screened for eligibility
Student nurses
• Ineligible, n = 337; declined, n = 14; other n = 0
• Total screened, n = 916
ICU nurses
• Ineligible, n = 130; declined, n = 211; other, n = 10;
   second round n = 64
• Total screened, n = 811

Student nurses
• Ineligible, n = 109; declined, n = 29; other n = 1
• Total screened, n = 435
ICU nurses
• Ineligible, n = 137; declined, n = 15; other n = 27
• Total screened, n = 772

Intervention light arm
• n = 19 clusters randomised (n = 23 individual sites)
• Clusters dropped out post randomisation, n = 2 (n = 2 sites)
• Total clusters participating, n = 17 (n = 21 sites)

Clusters recruiting
student nurses only

(n = 1 cluster)

Clusters recruiting student
nurses and ICU nurses

(n = 6 clusters)

Clusters recruiting ICU
nurses only

(n = 7 clusters)
• Sites, n = 7
• Nurses, n = 235 (median
   per site, n = 34; and range
   27–41)

Sites recruiting student
nurses only in n = 3 clusters

Clusters recruiting student
nurses and ICU nurses

(n = 6 clusters)

Clusters recruiting ICU
nurses only

(n = 11 clusters)

• Sites, n = 6
• Student nurses, n = 197 (median
   per site n = 37.5; range 11–51)
• ICU nurses, n = 214 (median per
   site, n = 40; range 19–50)

• Sites, n = 11
• Nurses, n = 379 (median
   per site, n = 40; and range 
   7–49)

Fo
llo

w
-u

p

Baseline (t = 0 months) Baseline (t = 0 months)
Hand photographs received
• Student nurses, n = 484 (86%)
• ICU nurses, n = 517 (88%)

Intermediate questionnaire received (T0 + T3)
• Student nurses, n = 303 (56%)
• ICU nurses, n = 285 (63%)

Intermediate follow-up (t = 3 months)

Final follow-up (t = 12 months)
• Clusters, n = 14 (n = 14 sites)

Number of nurses with hand photographs at 
baseline and follow-up

Hand photographs received
• Student nurses, n = 282 (95%)
• ICU nurses, n = 583 (98%)

Intermediate questionnaire received (T0 + T3)
• Student nurses, n = 181 (72%)
• ICU nurses, n = 321 (66%)

Intermediate follow-up (t = 3 months)

Final follow-up (t = 12 months)

• Site, n = 1
• Nurses, n = 9

• Sites, n = 4
• Nurses, n = 99 (median
   per site, n = 24; and range
   9–42)

• Sites, n = 6
• Student nurses, n = 556 (median
   per site, n = 19.5; range 11–364)
• ICU nurses, n = 351 (median per
   site, n = 44.5, range 19–147)

Baseline questionnaire received
• Student nurses, n = 539 (95%)
• ICU nurses, n = 454 (77%)

Baseline questionnaire received
• Student nurses, n = 250 (84%)
• ICU nurses, n = 485 (82%)

Hand photographs received
• Student nurses, n = 185 (38%)
• ICU nurses, n = 373 (72%)
Hand photographs not received
• Student nurses, n = 299
• ICU nurses, n = 144

Final questionnaire received
• Student nurses, n = 238 (44%)
• ICU nurses, n = 308 (68%)

Final questionnaire not received
• Student nurses, n = 301
• ICU nurses, n = 146

Accessed BCP
• Student nurses, n = 92 (39%)
• ICU nurses, n = 149 (48%)

Participants withdrew
• Student nurses, n = 47
• ICU nurses, n = 66

• Clusters, n = 17 (n = 121 sites)
Hand photographs received
• Student nurses, n = 149 (58%)
• ICU nurses, n = 398 (68%)
Hand photographs not received
• Student nurses, n = 133
• ICU nurses, n = 185

Final questionnaire received
• Student nurses, n = 156 (62%)
• ICU nurses, n = 343 (71%)

Final questionnaire not received
• Student nurses, n = 94
• ICU nurses, n = 142

Participants withdrew
• Student nurses, n = 36
• ICU nurses, n = 66

• Student nurses, n = 185
• ICU nurses, n = 372

Number of nurses with hand photographs at 
baseline and follow-up

• Student nurses, n = 149
• ICU nurses, n = 398

FIGURE 5 Flow diagram of participants at the different stages of the study.
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Baseline data

Table 3 describes baseline information about participants’ characteristics and (primary and secondary)
outcomes separately for student and ICU/SCBU nurses and by intervention group. The outcomes included
dermatitis assessed at baseline, subjective norms and attitudes towards use of hand cream, hand rubs and
gloves and towards hand-washing and contacting occupational health. For both types of nurses, demographic
characteristics and outcomes were very similar between the two intervention groups, showing that the
randomisation achieved adequate balance. The only exception was the difference in baseline prevalence of the
primary outcome among student nurses (15.1% vs. 8.1% in the intervention plus and light arms, respectively).
This difference could be attributed only to chance.

Procedure to check for bias

A full list of participating sites is given in Table 4.

To explore any potential sources of bias, follow-up completion rates were calculated separately for student and
ICU/SCBU nurses and for the two arms of the trial (Table 5). The table shows counts of participants for each
category of baseline characteristics and objectively assessed dermatitis among nurses who returned baseline
questionnaires (n = 1728), nurses who returned baseline and intermediate questionnaires (n = 1090), and nurses
who returned baseline and follow-up questionnaires (n = 1045). For the last two groups (i.e. nurses who returned
baseline and intermediate questionnaires and nurses who returned baseline and follow-up questionnaires), the
proportion of participants in each category of baseline characteristics is also presented as a proportion of the total
number of participants (those who returned baseline questionnaires) in the same category (completion rate) and
shown in brackets. Completion rates of the intermediate and follow-up questionnaires were 61% and 50%,
respectively, among student nurses, and 65% and 69%, respectively, among ICU nurses. The completion rates
were slightly higher in females than in males, and higher for higher age categories. The rates were also
somewhat higher among those nurses with dermatitis assessed at baseline. Overall, the difference in completion
rates were small between the different baseline categories, indicating that a bias as a result of a loss to follow-up
was unlikely.

TABLE 3 Comparison of baseline characteristics and outcome variables between intervention groups and
separately for student and ICU/SCBU nurses (n= 1738)

Characteristics

Nurses

Student ICU/SCBU

Intervention

All
(N= 789 in
17 clusters)

Intervention

All
(N= 939 in
30 clusters)

Plus
(N= 539 in
seven clusters)

Light
(N= 250 in
10 clusters)

Plus
(N= 454 in
13 clusters)

Light
(N= 485 in
17 clusters)

Sex, n (%) female 510 (94.6) 233 (93.2) 743 (94.2) 389 (85.7) 410 (84.5) 799 (85.1)

Age (years), median (IQR) 21 (19–26) 22 (19–29) 22 (19–27) 36 (27–45) 36 (27–45) 36 (27–45)

Hours worked per week,
mean (SD)

– – – 36.7 (2.6) 36.7 (2.6) 36.7 (2.6)

Atopic tendency, n (%) 531 (98.5) 238 (95.2) 769 (97.5) 283 (62.3) 289 (59.6) 572 (60.9)

Self-reported atopic
dermatitis, n (%)

145 (26.9) 65 (26.0) 210 (26.6) 58 (12.8) 63 (13.0) 121 (12.9)
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TABLE 4 Site balance for sex, age and objectively assessed dermatitis of nurses at baseline

Intervention and participating sites

Nurses

Student ICU/SCBU

n
Sex,
% female

Age in years,
median (IQR) Dermatitis (%) n

Sex,
% female

Age in years,
median (IQR) Dermatitis (%)

Intervention plus

East Kent Hospitals University NHS Foundation Trust – – – – 25 80.0 36 (30–47) 10.3

Guy’s and St Thomas’ NHS Foundation Trust 124 92.7 23 (19–26) 13.6 99 86.9 30 (26–40) 9.7

Kettering General Hospital NHS Foundation Trust 15 86.7 23 (19–28) 20.0 47 91.7 38 (29–49) 20.8

Lancashire Teaching Hospitals NHS Foundation Trust 8 87.5 26 (20–36) 12.5 – – – –

Luton and Dunstable University Hospital NHS Foundation Trust – – – – 22 81.8 42 (37–48) 11.1

Norfolk and Norwich University Hospitals NHS Foundation Trust – – – – 27 96.3 38 (26–47) 28.6

Plymouth Hospitals NHS Trust – – – – 36 69.4 38 (34–45) 17.1

Ipswich Hospital NHS Trust 11 90.9 25 (21–34) 9.1 36 83.3 39 (28–45) 8.9

Newcastle Upon Tyne Hospitals NHS Foundation Trust 7 71.4 28 (23–32) 36.4 9 77.8 32 (24–40) 16.7

University Hospital Southampton NHS Foundation Trust 362 96.1 21 (19–26) 14.4 22 90.9 28 (24–37) 25.6

York Teaching Hospital NHS Foundation Trust – – – – 30 90.0 30 (25–43) 33.3

Peterborough and Stamford Hospitals NHS Foundation Trust 12 100.0 33 (25–37) 13.3 40 90.0 44 (36–49) 5.0

NHS Lanarkshire – – – – 26 80.8 45 (35–49) 14.3

Frimley Health NHS Foundation Trust – – – – 34 85.3 36 (27–43) 14.7
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Intervention and participating sites

Nurses

Student ICU/SCBU

n
Sex,
% female

Age in years,
median (IQR) Dermatitis (%) n

Sex,
% female

Age in years,
median (IQR) Dermatitis (%)

Intervention light

Hywel Dda University Health Board – – – – 30 93.3 40 (30–49) 26.8

Cambridge University Hospitals NHS Foundation Trust 17 88.2 20 (19–25) 35.5 49 73.5 31 (27–40) 16.0

Hull and East Yorkshire Hospitals NHS Trusta – – – – 36 91.7 36 (26–47) 17.5

Industrial Diagnosticsa (University of Nottingham) 22 95.5 24 (20–29) 0.0 – – – –

Milton Keynes University Hospital NHS Foundation Trust 11 100.0 19 (18–29) 18.2 19 94.7 43 (29–51) 21.1

Northampton General Hospital NHS Trust 41 90.2 21 (19–31) 3.9 16 81.0 30 (26–41) 4.2

North Tees and Hartlepool NHS Foundation Trust – – – – 49 89.8 38 (27–45) 28.6

Nottingham University Hospitals NHS Trusta – – – – 23 69.6 33 (25–44) 33.3

Royal Papworth Hospital NHS Foundation Trust – – – – 38 86.8 37 (28–42) 17.5

Pennine Acute Hospitals NHS Trusta – – – – 16 81.3 38 (36–43) 17.6

Royal Berkshire NHS Foundation Trust – – – – 40 82.5 39 (29–47) 8.9

St George’s University Hospitals NHS Foundation Trust 20 90.0 22 (20–27) 5.4 23 91.3 29 (24–42) 5.1

University Hospitals Birmingham NHS Foundation Trust 24 100.0 21 (19–28) 16.3 25 80.0 29 (26–41) 10.0

University Hospitals of Leicester NHS Trust 37 91.9 24 (20–30) 8.1 32 75.0 29 (25–41) 7.3

University of Manchestera 9 100.0 20 (19–22) 11.1 – – – –

University of Hulla 42 95.2 23 (19–29) 2.4 – – – –

University of Salforda 17 88.2 29 (26–34) 4.2 – – – –

Wye Valley NHS Trust – – – – 24 95.8 37 (29–50) 7.1

West Suffolk NHS Foundation Trust – – – – 24 79.2 46 (30–51) 47.1

Salisbury NHS Foundation Trust – – – – 29 90.0 39 (31–45) 6.5

Homerton University Hospital NHS Foundation Trust – – – – 6 83.3 25 (23–30) 0.0

a Indicates sites that were grouped together with other sites to form clusters that comprised more than one site.
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TABLE 5 Completion rates [n (%) retained in trial] among participants who completed the (1) baseline, (2) baseline and intermediate, and (3) baseline and follow-up
questionnaires, and separately for the two intervention arms and for student and ICU nurses

Characteristics

Sample, n (%)

Baseline questionnaire (N= 1728) Baseline and intermediate questionnaire (N= 1090) Baseline and follow-up questionnaire (N= 1045)

Nurses Nurses Nurses

Student ICU Student ICU Student ICU

Intervention
plus (n= 539)

Intervention
light (n= 250)

Intervention
plus (n= 454)

Intervention
light (n= 485)

Intervention
plus (n= 303;
56.2)

Intervention
light (n= 181;
72.4)

Intervention
plus (n= 285;
62.8)

Intervention
light (n= 321;
66.2)

Intervention
plus (n= 238;
44.2)

Intervention
light (n= 156;
62.4)

Intervention
plus (n= 308;
67.8)

Intervention
light (n= 343;
70.7)

Sex

Female 510 233 389 410 290 (56.9) 168 (72.1) 249 (64.0) 279 (68.0) 227 (44.5) 147 (63.1) 266 (68.4) 286 (69.8)

Male 29 17 65 75 13 (44.8) 13 (76.5) 36 (55.4) 42 (56.0) 11 (37.9) 9 (52.9) 42 (64.6) 57 (76.0)

Age (years)

18–24 361 143 59 61 185 (51.2) 105 (73.4) 34 (57.6) 38 (62.3) 149 (41.3) 89 (62.2) 35 (59.3) 43 (70.5)

25–35 140 72 154 170 91 (65.0) 51 (70.8) 96 (62.3) 102 (60.0) 68 (48.6) 45 (62.5) 97 (63.0) 107 (62.9)

35–66 38 25 240 248 27 (71.1) 23 (92.0) 155 (64.6) 179 (72.2) 21 (55.3) 21 (84.0) 176 (73.3) 193 (77.8)

Hours worked per week

< 38 – – 434 465 – – 273 (62.9) 307 (66.0) – – 291 (67.1) 330 (71.0)

≥ 38 – – 16 15 – – 9 (56.3) 10 (66.7) – – 13 (81.3) 11 (73.3)

Atopic tendency

No 8 12 171 195 5 (62.5) 7 (58.3) 110 (64.3) 130 (66.7) 5 (62.5) 8 (66.7) 123 (71.9) 136 (69.7)

Yes 531 238 283 289 298 (56.1) 174 (73.1) 175 (61.8) 190 (65.7) 233 (43.9) 148 (62.2) 185 (65.4) 206 (71.3)

Self-reported atopic dermatitis

No 251 125 272 289 136 (54.2) 91 (72.8) 167 (61.4) 202 (69.9) 107 (42.6) 77 (61.6) 179 (65.8) 213 (73.7)

Yes 145 65 58 63 83 (57.2) 48 (73.8) 37 (63.8) 41 (65.1) 61 (42.1) 45 (69.2) 42 (72.4) 36 (57.1)
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Characteristics

Sample, n (%)

Baseline questionnaire (N= 1728) Baseline and intermediate questionnaire (N= 1090) Baseline and follow-up questionnaire (N= 1045)

Nurses Nurses Nurses

Student ICU Student ICU Student ICU

Intervention
plus (n= 539)

Intervention
light (n= 250)

Intervention
plus (n= 454)

Intervention
light (n= 485)

Intervention
plus (n= 303;
56.2)

Intervention
light (n= 181;
72.4)

Intervention
plus (n= 285;
62.8)

Intervention
light (n= 321;
66.2)

Intervention
plus (n= 238;
44.2)

Intervention
light (n= 156;
62.4)

Intervention
plus (n= 308;
67.8)

Intervention
light (n= 343;
70.7)

Self-rated health score

9–85 241 100 173 191 129 (53.5) 75 (75.0) 99 (57.2) 129 (67.5) 104 (43.2) 59 (59.0) 113 (65.3) 130 (68.1)

86–95 229 110 184 188 126 (55.0) 76 (69.1) 124 (67.4) 125 (66.5) 102 (44.5) 73 (66.4) 128 (69.6) 137 (72.9)

96–100 63 36 96 99 46 (73.0) 26 (72.2) 61 (63.5) 63 (63.6) 31 (49.2) 22 (61.1) 67 (69.8) 71 (71.7)

Objectively assessed dermatitis

No 404 215 376 400 225 (55.7) 150 (69.8) 235 (62.5) 263 (65.8) 176 (43.6) 133 (61.9) 255 (67.8) 281 (70.3)

Yes 68 23 74 78 45 (66.2) 19 (82.6) 48 (64.9) 51 (65.4) 38 (55.9) 13 (56.5) 51 (68.9) 56 (71.8)

Note
The history of atopy was the main inclusion criterion for the student nurse population only.
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To assess sources of bias further, summary statistics [means (SDs)] were produced for the 25 health belief
outcomes in the three samples of participants [i.e. those nurses who returned baseline questionnaires
(n = 1728), those nurses who returned baseline and intermediate questionnaires (n = 1090) and those
nurses who returned baseline and follow-up questionnaires (n = 1045)] and separately for the two types
of nurses and the two arms of the trial. For those nurses with baseline and intermediate questionnaires
(n = 1090), and for those nurses with baseline and follow-up questionnaires (n = 1045), differences in
baseline health beliefs from those nurses who were lost to follow-up (i.e. did not complete intermediate or
follow-up questionnaires) were calculated. Overall, baseline health belief scores were very similar among
those nurses who completed the baseline and intermediate questionnaires and those who did not. In
addition, baseline health belief scores were very similar among those nurses who completed the baseline
and follow-up questionnaires and those who did not.

Primary outcome

The primary outcome, that is objective dermatitis, was assessed at two time points (i.e. baseline and
follow-up). The numbers of student and ICU/SCBU nurses with dermatitis at baseline and/or follow-up are
shown in Table 6. The prevalence rates of dermatitis at each of the two time points of assessment, by
intervention arm and separately for student and ICU/SCBU nurses, are also illustrated in Figure 6. Among
student nurses in the intervention light arm, the prevalence of dermatitis was 8.1% at baseline and it
increased to 11.4% at follow-up, whereas the prevalence of dermatitis in the intervention plus arm
decreased slightly from 15.1% at baseline to 10.3% at follow-up (see Figure 6). Among ICU/SCBU nurses
in the intervention light arm, the prevalence of dermatitis was very similar at both time points (16%),
whereas among those nurses in the intervention plus arm the prevalence of dermatitis decreased from
16.4% to 10.5% (see Figure 6).

Effect estimates indicated that the intervention was more beneficial (less dermatitis) for those nurses in
the intervention plus arm than for those nurses in the intervention light arm, even though the effect was
not statistically significant for either student or ICU/SCBU nurses (Table 7). The effect of the intervention
was slightly attenuated after adjusting for age, sex and follow-up time among student nurses, whereas it
did not change after adjustment among ICU nurses.

Secondary outcomes

Severity of hand dermatitis
At follow-up, 2 out of 36 (5.6%) student nurses and 1 out of 93 (1.1%) ICU nurses with dermatitis at
follow-up had severe dermatitis. Owing to the very low number of cases of dermatitis, it was not possible
to conduct further analysis of this secondary outcome.

TABLE 6 Counts of dermatitis cases as diagnosed by the dermatologist by intervention arm and time point when
dermatitis was assessed (baseline and follow-up), separately for student and ICU nurses

Dermatitis cases as diagnosed by the dermatologist

Nurses (n)

Student ICU/SCBU

Plus
(N= 185)

Light
(N= 149)

Plus
(N= 372)

Light
(N= 398)

Nurses without hand dermatitis at either baseline or follow-up 146 124 292 304

Nurses with hand dermatitis at baseline only 20 8 41 40

Nurses with hand dermatitis at follow-up only 11 13 19 30

Nurses with hand dermatitis at both baseline and follow-up 8 4 20 24

RESULTS
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FIGURE 6 Prevalence of objectively assessed dermatitis by intervention arm and time point when dermatitis was
assessed (baseline and follow-up), for (a) student and (b) ICU/SCBU nurses.

TABLE 7 Modelling of the odds of dermatitis at follow-up after adjusting for baseline

Nurses Dermatitis n OR (95% CI)

Student nursesa For baseline dermatitis 334 1.35 (0.66 to 2.80)

For baseline dermatitis, age and follow-up time 327 1.26 (0.59 to 2.69)

ICU nurses For baseline dermatitis 770 1.39 (0.86 to 2.25)

For baseline dermatitis, sex, age and follow-up time 744 1.41 (0.81 to 2.44)

a The effect of sex could not be adjusted for, as it did not vary within the outcome.
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Days lost
The basic descriptive statistical analysis found that of the 324 out of 337 (96.1%) student nurses who
answered the days lost question, only four in the intervention plus arm and four in the intervention light
arm reported having taken sick leave because of dermatitis. Likewise, of the 459 out of 483 (95.0%) of
ICU nurses who answered the days lost question, only three in the intervention plus arm and four in the
intervention light arm reported having taken sick leave because of dermatitis. The sparsity of the data
meant that this aspect of the data would not be analysed in regression modelling.

Health beliefs
Table 8 shows descriptive statistics for each of the 25 health belief scores separately for the two arms of
the trial and the two types of nurses among those nurses who returned the baseline and intermediate
questionnaires (n = 1090). Similar to Table 8, descriptive statistics of health beliefs scores among those

TABLE 8 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the intermediate questionnaires (n = 1090)

Nurses Intervention

Time point

Baseline Intermediate

Mean (SD) Median (range) Mean (SD) Median (range)

Student nurses

Use of hand cream

Attitude Plus 4.2 (0.7) 4 (4–5) 4.5 (0.6) 5 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.4 (0.7) 5 (4–5)

Subjective norm Plus 3.7 (0.8) 4 (3–4) 4.3 (0.7) 4 (4–5)

Light 3.8 (0.8) 4 (3–4) 4.1 (0.8) 4 (4–5)

PBC Plus 3.8 (0.8) 4 (3–4) 4.2 (0.9) 4 (4–5)

Light 3.9 (0.8) 4 (3–4) 4.0 (0.9) 4 (4–5)

Intentions Plus 3.8 (0.9) 4 (3–4) 4.2 (0.9) 4 (4–5)

Light 3.9 (0.9) 4 (3–4) 3.9 (1.0) 4 (4–5)

Action plans Plus 2.3 (1.0) 2 (2–3) 2.8 (1.2) 3 (2–4)

Light 2.4 (1.0) 2 (2–3) 2.6 (1.1) 2 (2–3)

Consulting occupational health if symptoms occur

Attitude Plus 4.2 (0.6) 4 (4–5) 4.3 (0.8) 4 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.3 (0.8) 4 (4–5)

Subjective norm Plus 4.1 (0.7) 4 (4–5) 4.2 (0.7) 4 (4–5)

Light 4.0 (0.8) 4 (4–5) 4.1 (0.8) 4 (4–5)

PBC Plus 4.2 (0.7) 4 (4–5) 4.2 (0.8) 4 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.2 (0.8) 4 (4–5)

Intentions Plus 4.1 (0.7) 4 (4–5) 4.2 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.1 (1.0) 4 (4–5)

Action plans Plus 2.7 (1.0) 3 (2–3) 2.9 (1.2) 3 (2–4)

Light 2.8 (1.0) 3 (2–3) 2.8 (1.1) 3 (2–3)

RESULTS
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TABLE 8 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the intermediate questionnaires (n= 1090) (continued )

Nurses Intervention

Time point

Baseline Intermediate

Mean (SD) Median (range) Mean (SD) Median (range)

Use of hand rubs

Attitude Plus 3.4 (1.0) 4 (3–4) 3.8 (1.0) 4 (3–5)

Light 3.5 (1.0) 4 (3–4) 3.8 (0.9) 4 (3–4)

Subjective norm Plus 3.6 (0.9) 4 (3–4) 4.0 (0.9) 4 (4–5)

Light 3.7 (0.9) 4 (3–4) 4.0 (0.9) 4 (4–5)

PBC Plus 3.6 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.0) 4 (3–4) 4.0 (1.0) 4 (4–5)

Intentions Plus 3.6 (1.1) 4 (3–4) 3.9 (1.1) 4 (3–5)

Light 3.6 (1.1) 4 (3–4) 4.0 (1.0) 4 (4–5)

Action plans Plus 2.6 (1.0) 3 (2–3) 3.0 (1.2) 3 (2–4)

Light 2.7 (0.9) 3 (2–3) 2.9 (1.1) 3 (2–4)

Use of gloves

Attitude Plus 3.9 (0.9) 4 (4–4) 4.3 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–5) 4.2 (0.7) 4 (4–5)

Subjective norm Plus 3.8 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 3.9 (0.8) 4 (3–5) 4.1 (0.8) 4 (4–5)

PBC Plus 3.9 (0.8) 4 (4–4) 4.3 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Intentions Plus 3.9 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.2 (0.8) 4 (4–5)

Action plans Plus 2.8 (1.0) 3 (2–3) 3.2 (1.2) 3 (2–4)

Light 3.0 (1.1) 3 (2–4) 3.0 (1.1) 3 (2–4)

Hand-washing

Attitude Plus 3.5 (1.1) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.0) 4 (3–5) 4.0 (1.0) 4 (4–5)

Subjective norm Plus 3.4 (1.1) 3 (3–4) 4.0 (1.0) 4 (4–5)

Light 3.7 (1.0) 4 (3–4) 4.0 (1.0) 4 (3–5)

PBC Plus 3.5 (1.2) 4 (3–4) 4.0 (1.0) 4 (4–5)

Light 3.8 (1.1) 4 (3–5) 3.9 (1.0) 4 (4–5)

Intentions Plus 3.1 (1.3) 3 (2–4) 3.7 (1.1) 4 (3–5)

Light 3.3 (1.2) 4 (2–4) 3.7 (1.2) 4 (3–5)

Action plans Plus 2.9 (1.1) 3 (2–4) 3.2 (1.2) 3 (2–4)

Light 3.0 (1.1) 3 (2–4) 3.0 (1.2) 3 (2–4)

continued
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TABLE 8 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the intermediate questionnaires (n = 1090) (continued )

Nurses Intervention

Time point

Baseline Intermediate

Mean (SD) Median (range) Mean (SD) Median (range)

ICU/SCBU nurses

Use of hand cream

Attitude Plus 4.2 (0.7) 4 (4–5) 4.4 (0.6) 4 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.3 (0.7) 4 (4–5)

Subjective norm Plus 3.9 (0.8) 4 (3–4) 4.1 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–4) 4.1 (0.8) 4 (4–5)

PBC Plus 3.6 (1.0) 4 (3–4) 3.8 (1.0) 4 (3–4)

Light 3.5 (1.1) 4 (3–4) 3.6 (1.0) 4 (3–4)

Intentions Plus 3.4 (1.2) 4 (3–4) 3.9 (1.0) 4 (4–5)

Light 3.4 (1.2) 4 (3–4) 3.6 (1.1) 4 (3–4)

Action plans Plus 2.3 (1.0) 2 (2–3) 2.9 (1.1) 3 (2–4)

Light 2.3 (1.1) 2 (1–3) 2.6 (1.1) 2 (2–3)

Consulting occupational health if symptoms occur

Attitude Plus 4.0 (0.8) 4 (4–4) 4.2 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Subjective norm Plus 4.1 (0.7) 4 (4–4) 4.3 (0.7) 4 (4–5)

Light 4.1 (0.7) 4 (4–5) 4.3 (0.7) 4 (4–5)

PBC Plus 4.1 (0.7) 4 (4–4) 4.3 (0.6) 4 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.4 (0.7) 4 (4–5)

Intentions Plus 3.8 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 3.9 (0.9) 4 (4–4) 4.2 (0.8) 4 (4–5)

Action plans Plus 2.8 (1.1) 3 (2–4) 3.2 (1.1) 3 (3–4)

Light 2.9 (1.1) 3 (2–4) 3.0 (1.1) 3 (2–4)

Use of hand rubs

Attitude Plus 3.6 (1.0) 4 (3–4) 3.9 (0.9) 4 (3–5)

Light 3.4 (1.1) 4 (3–4) 3.5 (1.1) 4 (3–4)

Subjective norm Plus 3.9 (0.8) 4 (4–4) 4.0 (0.8) 4 (4–5)

Light 3.8 (0.9) 4 (3–4) 3.9 (1.0) 4 (3–5)

PBC Plus 3.8 (0.9) 4 (4–4) 4.1 (0.8) 4 (4–5)

Light 3.7 (1.1) 4 (3–4) 3.9 (1.1) 4 (4–5)

Intentions Plus 3.6 (1.1) 4 (3–4) 3.9 (1.0) 4 (4–5)

Light 3.4 (1.2) 4 (2–4) 3.6 (1.1) 4 (3–4)

Action plans Plus 2.9 (1.1) 3 (2–4) 3.3 (1.1) 3 (3–4)

Light 2.9 (1.1) 3 (2–4) 2.9 (1.1) 3 (2–4)

RESULTS
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nurses who returned the baseline and 12-month follow-up questionnaires are presented in Table 9.
Figure 7 shows a graphical illustration of the change in health beliefs from baseline (x-axis) to the
12-month follow-up (y-axis) separately for those in the intervention light arm (green dots) and intervention
plus arm (blue dots), and for student (Figure 7a) and ICU/SCBU nurses (Figure 7b). Among student nurses,
those in the intervention light arm had health beliefs scores that were very similar at both baseline and
follow-up (green dots lying on the line of equality). In contrast, student nurses in the intervention plus arm
had higher health belief scores at follow-up than at baseline (blue dots lying on the left side of the line of
equality), indicating a shift towards more positive health beliefs. For ICU/SCBU nurses, the change in health
beliefs from baseline to follow-up was smaller and parallel for both nurses in the intervention light and
those in the intervention plus arm (both green and blue dots lying to the left side of, but very close to,
the line of equality).

TABLE 8 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the intermediate questionnaires (n= 1090) (continued )

Nurses Intervention

Time point

Baseline Intermediate

Mean (SD) Median (range) Mean (SD) Median (range)

Use of gloves

Attitude Plus 4.1 (0.7) 4 (4–5) 4.2 (0.7) 4 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Subjective norm Plus 4.0 (0.8) 4 (4–4) 4.1 (0.8) 4 (4–5)

Light 3.9 (0.9) 4 (4–4) 4.0 (1.0) 4 (4–5)

PBC Plus 4.0 (0.8) 4 (4–4) 4.1 (0.8) 4 (4–5)

Light 3.9 (0.9) 4 (4–5) 4.0 (0.9) 4 (4–5)

Intentions Plus 4.1 (0.8) 4 (4–5) 4.1 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.1 (0.9) 4 (4–5)

Action plans Plus 3.1 (1.1) 3 (2–4) 3.4 (1.1) 3 (3–4)

Light 3.1 (1.1) 3 (2–4) 3.2 (1.1) 3 (2–4)

Hand-washing

Attitude Plus 3.8 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.1) 4 (3–5) 4.0 (1.0) 4 (4–5)

Subjective norm Plus 3.8 (0.9) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.0) 4 (3–5) 4.0 (1.0) 4 (4–5)

PBC Plus 3.8 (1.1) 4 (3–5) 4.1 (1.0) 4 (4–5)

Light 3.7 (1.1) 4 (3–5) 3.9 (1.0) 4 (4–5)

Intentions Plus 3.5 (1.2) 4 (2–4) 3.9 (1.0) 4 (4–5)

Light 3.5 (1.2) 4 (2–4) 3.7 (1.1) 4 (3–5)

Action plans Plus 3.0 (1.1) 3 (2–4) 3.3 (1.1) 3 (3–4)

Light 3.1 (1.2) 3 (2–4) 3.1 (1.2) 3 (2–4)
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TABLE 9 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the follow-up questionnaires (n= 1045)

Nurses Intervention

Time point

Baseline 12-month follow-up

Mean (SD) Median (range) Mean (SD) Median (range)

Student nurses

Use of hand cream

Attitude Plus 4.2 (0.7) 4 (4–5) 4.6 (0.6) 5 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.5 (0.7) 5 (4–5)

Subjective norm Plus 3.8 (0.8) 4 (3–4) 4.2 (0.7) 4 (4–5)

Light 3.8 (0.8) 4 (3–4) 4.1 (0.7) 4 (4–5)

PBC Plus 3.8 (0.9) 4 (3–4) 4.2 (0.9) 4 (4–5)

Light 3.9 (0.8) 4 (3–4) 4.0 (0.9) 4 (4–5)

Intentions Plus 3.8 (0.9) 4 (3–4) 4.2 (0.9) 4 (4–5)

Light 3.9 (0.9) 4 (3–4) 3.9 (1.0) 4 (4–5)

Action plans Plus 2.3 (1.0) 2 (2–3) 2.9 (1.3) 3 (2–4)

Light 2.4 (1.0) 2 (2–3) 2.5 (1.0) 2 (2–3)

Consulting occupational health if symptoms occur

Attitude Plus 4.2 (0.7) 4 (4–5) 4.3 (0.8) 4 (4–5)

Light 4.2 (0.7) 4 (4–5) 4.3 (0.8) 4 (4–5)

Subjective norm Plus 4.1 (0.7) 4 (4–5) 4.2 (0.7) 4 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.1 (0.8) 4 (4–5)

PBC Plus 4.2 (0.7) 4 (4–5) 4.2 (0.8) 4 (4–5)

Light 4.3 (0.7) 4 (4–5) 4.2 (0.9) 4 (4–5)

Intentions Plus 4.1 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Light 4.1 (0.9) 4 (4–5) 4.1 (0.9) 4 (4–5)

Action plans Plus 2.8 (1.1) 3 (2–3) 2.9 (1.2) 3 (2–4)

Light 2.8 (1.0) 3 (2–3) 2.7 (1.0) 3 (2–3)

Use of hand rubs

Attitude Plus 3.4 (1.0) 4 (3–4) 3.8 (1.0) 4 (3–5)

Light 3.5 (1.0) 4 (3–4) 3.8 (0.9) 4 (3–4)

Subjective norm Plus 3.5 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.7 (0.9) 4 (3–4) 4.0 (0.9) 4 (4–5)

PBC Plus 3.6 (1.0) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 3.8 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Intentions Plus 3.5 (1.1) 4 (3–4) 4.0 (1.0) 4 (4–5)

Light 3.6 (1.1) 4 (3–4) 4.0 (0.9) 4 (4–5)

Action plans Plus 2.5 (1.0) 3 (2–3) 3.0 (1.2) 3 (2–4)

Light 2.7 (0.9) 3 (2–3) 2.9 (1.1) 3 (2–4)

Use of gloves

Attitude Plus 3.9 (0.9) 4 (4–5) 4.3 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.2 (0.7) 4 (4–5)

Subjective norm Plus 3.8 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 3.9 (0.9) 4 (3–5) 4.1 (0.7) 4 (4–5)

RESULTS
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TABLE 9 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the follow-up questionnaires (n= 1045) (continued )

Nurses Intervention

Time point

Baseline 12-month follow-up

Mean (SD) Median (range) Mean (SD) Median (range)

PBC Plus 3.9 (0.9) 4 (3–4) 4.3 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Intentions Plus 3.9 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.2 (0.7) 4 (4–5)

Action plans Plus 2.9 (1.0) 3 (2–3) 3.2 (1.3) 3 (2–4)

Light 3.0 (1.1) 3 (2–4) 2.9 (1.1) 3 (2–4)

Hand-washing

Attitude Plus 3.5 (1.1) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.0) 4 (3–5) 3.9 (1.0) 4 (3–5)

Subjective norm Plus 3.4 (1.1) 3 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.0) 4 (3–5) 3.9 (1.0) 4 (3–5)

PBC Plus 3.5 (1.1) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.1) 4 (3–5) 3.9 (1.0) 4 (4–5)

Intentions Plus 3.1 (1.2) 3 (2–4) 3.7 (1.1) 4 (3–5)

Light 3.3 (1.3) 4 (2–4) 3.7 (1.1) 4 (3–5)

Action plans Plus 2.8 (1.1) 3 (2–4) 3.2 (1.3) 3 (2–4)

Light 3.1 (1.1) 3 (2–4) 2.9 (1.2) 3 (2–4)

ICU/SCBU nurses

Use of hand cream

Attitude Plus 4.2 (0.8) 4 (4–5) 4.5 (0.6) 5 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.3 (0.7) 4 (4–5)

Subjective norm Plus 3.9 (0.8) 4 (3–4) 4.1 (0.8) 4 (4–5)

Light 3.9 (0.8) 4 (3–4) 4.1 (0.8) 4 (4–5)

PBC Plus 3.6 (1.0) 4 (3–4) 3.9 (0.9) 4 (4–5)

Light 3.5 (1.1) 4 (3–4) 3.6 (1.0) 4 (3–4)

Intentions Plus 3.5 (1.1) 4 (3–4) 3.9 (1.0) 4 (4–5)

Light 3.4 (1.2) 4 (3–4) 3.6 (1.1) 4 (3–4)

Action plans Plus 2.4 (1.0) 2 (2–3) 3.0 (1.1) 3 (2–4)

Light 2.3 (1.1) 2 (1–3) 2.6 (1.1) 2 (2–3)

Consulting occupational health if symptoms occur

Attitude Plus 4.0 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Light 4.0 (0.8) 4 (4–4) 4.2 (0.8) 4 (4–5)

Subjective norm Plus 4.1 (0.7) 4 (4–5) 4.3 (0.7) 4 (4–5)

Light 4.1 (0.7) 4 (4–5) 4.3 (0.7) 4 (4–5)

PBC Plus 4.1 (0.7) 4 (4–5) 4.3 (0.7) 4 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.3 (0.7) 4 (4–5)
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TABLE 9 Descriptive statistics for health beliefs scores by intervention group and time for those nurses who
completed the baseline and the follow-up questionnaires (n= 1045) (continued )

Nurses Intervention

Time point

Baseline 12-month follow-up

Mean (SD) Median (range) Mean (SD) Median (range)

Intentions Plus 3.8 (0.9) 4 (3–4) 4.2 (0.8) 4 (4–5)

Light 3.8 (0.9) 4 (4–4) 4.2 (0.8) 4 (4–5)

Action plans Plus 2.9 (1.1) 3 (2–4) 3.2 (1.1) 3 (3–4)

Light 2.9 (1.1) 3 (2–4) 3.0 (1.1) 3 (2–4)

Use of hand rubs

Attitude Plus 3.5 (1.1) 4 (3–4) 3.9 (0.9) 4 (3–5)

Light 3.4 (1.1) 4 (3–4) 3.5 (1.1) 4 (3–4)

Subjective norm Plus 3.8 (0.9) 4 (3–4) 4.0 (0.8) 4 (4–5)

Light 3.7 (0.9) 4 (3–4) 3.9 (1.0) 4 (4–5)

PBC Plus 3.7 (1.0) 4 (4–4) 4.1 (0.9) 4 (4–5)

Light 3.7 (1.1) 4 (3–4) 3.9 (1.0) 4 (4–5)

Intentions Plus 3.5 (1.1) 4 (3–4) 3.9 (1.0) 4 (4–5)

Light 3.4 (1.2) 4 (2–4) 3.6 (1.2) 4 (3–4)

Action plans Plus 3.0 (1.1) 3 (2–4) 3.2 (1.0) 3 (3–4)

Light 2.9 (1.1) 3 (2–4) 2.9 (1.1) 3 (2–4)

Use of gloves

Attitude Plus 4.1 (0.8) 4 (4–5) 4.3 (0.7) 4 (4–5)

Light 4.1 (0.8) 4 (4–5) 4.2 (0.8) 4 (4–5)

Subjective norm Plus 4.0 (0.8) 4 (4–4) 4.1 (0.8) 4 (4–5)

Light 3.9 (0.9) 4 (4–5) 4.0 (1.0) 4 (4–5)

PBC Plus 4.0 (0.8) 4 (4–5) 4.1 (0.8) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.1 (0.9) 4 (4–5)

Intentions Plus 4.0 (0.8) 4 (4–5) 4.1 (0.9) 4 (4–5)

Light 4.0 (0.9) 4 (4–5) 4.1 (0.9) 4 (4–5)

Action plans Plus 3.2 (1.1) 3 (2–4) 3.4 (1.1) 4 (3–4)

Light 3.1 (1.1) 3 (2–4) 3.2 (1.1) 3 (2–4)

Hand-washing

Attitude Plus 3.8 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.7 (1.2) 4 (3–5) 3.9 (1.0) 4 (4–5)

Subjective norm Plus 3.8 (1.0) 4 (3–4) 4.1 (0.9) 4 (4–5)

Light 3.8 (1.1) 4 (3–5) 3.9 (1.0) 4 (3–5)

PBC Plus 3.8 (1.1) 4 (3–5) 4.1 (1.0) 4 (4–5)

Light 3.7 (1.2) 4 (3–5) 3.9 (1.0) 4 (3–5)

Intentions Plus 3.4 (1.2) 4 (2–4) 3.9 (1.0) 4 (4–5)

Light 3.5 (1.3) 4 (2–4) 3.7 (1.2) 4 (3–5)

Action plans Plus 3.1 (1.1) 3 (2–4) 3.3 (1.1) 3 (3–4)

Light 3.0 (1.1) 3 (2–4) 3.1 (1.2) 3 (2–4)

RESULTS
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The change in health beliefs was assessed further through regression modelling before and after adjusting
for age, sex and follow-up time. In regression modelling, both changes from baseline to after accessing
the online BCP and from baseline to the 12-month follow-up were explored. As for the primary outcome
(i.e. objectively assessed dermatitis), the change in each health belief score was modelled by using the
score at follow-up as the outcome variable, adjusting for the corresponding score at baseline. Effect
estimates summarised by regression coefficients and their corresponding 95% CIs are presented in
Table 10. A regression coefficient of value β indicates that those nurses in the intervention plus arm
changed their average score in the given health belief variable by β units from baseline to follow-up
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FIGURE 7 Scatterplot of health belief scores assessed at follow-up against health belief scores assessed at baseline
separately for (a) student and (b) ICU/SCBU nurses and for the two arms of the trial. The dashed line represents the
line of equality.
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TABLE 10 Associations between change in health beliefs scores and intervention group

Nurses

Change period

From baseline to after accessing the BCP packagea From baseline to the 12-month follow-upb

Unadjusted Adjusted Unadjusted Adjusted

ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI)

Student nurses

Use of hand cream

Attitude 0.03 481 0.11 (–0.06 to 0.27) 0.02 463 0.08 (–0.08 to 0.25) 0 392 0.03 (–0.09 to 0.16) 0 383 0.04 (–0.09 to 0.17)

Subjective norm 0.03 480 0.11 (–0.09 to 0.31) 0.05 462 0.11 (–0.13 to 0.34) 0 392 0.1 (–0.04 to 0.23) 0 383 0.08 (–0.06 to 0.22)

PBC 0 482 0.14 (–0.01 to 0.30) 0 464 0.15 (–0.02 to 0.31) 0 393 0.1 (–0.09 to 0.30) 0 384 0.13 (–0.07 to 0.34)

Intentions 0.01 482 0.23 (0.02 to 0.44) 0.004 464 0.22 (0.03 to 0.41) 0.02 391 0.11 (–0.18 to 0.39) 0 382 0.08 (–0.13 to 0.29)

Action plans 0.17 480 0.63 (0.10 to 1.16) 0.11 462 0.54 (0.10 to 0.99) 0.03 391 0.12 (–0.18 to 0.42) 0 382 0.02 (–0.19 to 0.23)

Consulting occupational health if symptoms occur

Attitude 0.003 483 0 (–0.15 to 0.14) 0 464 –0.01 (–0.15 to 0.14) 0.01 393 0.02 (–0.17 to 0.20) 0.03 384 0.04 (–0.20 to 0.27)

Subjective norm 0.07 483 0.08 (–0.19 to 0.34) 0.09 464 0.06 (–0.24 to 0.35) 0 393 0.07 (–0.08 to 0.21) 0 384 0.06 (–0.09 to 0.21)

PBC 0.01 482 0.1 (–0.09 to 0.28) 0.003 463 0.1 (–0.06 to 0.27) 0.05 392 0.19 (–0.06 to 0.44) 0.04 383 0.22 (–0.02 to 0.46)

Intentions 0.08 482 0.2 (–0.10 to 0.50) 0.07 463 0.19 (–0.11 to 0.50) 0.03 391 0.18 (–0.08 to 0.44) 0.03 382 0.21 (–0.06 to 0.48)

Action plans 0.10 483 0.18 (–0.22 to 0.58) 0.08 464 0.14 (–0.24 to 0.52) 0.08 392 –0.01 (–0.42 to 0.40) 0.07 383 –0.04 (–0.44 to 0.37)

Use of hand rub

Attitude 0.004 484 –0.01 (–0.21 to 0.18) 0.03 465 0 (–0.28 to 0.27) 0.03 393 0.18 (–0.09 to 0.44) 0.01 384 0.19 (–0.05 to 0.42)

Subjective norm 0.04 483 0.09 (–0.19 to 0.36) 0.03 464 0.09 (–0.16 to 0.34) 0 391 0.06 (–0.10 to 0.22) 0 382 0.04 (–0.13 to 0.22)

PBC 0.01 482 0.08 (–0.11 to 0.27) 0.01 463 0.08 (–0.13 to 0.29) 0 391 0.21 (0.04 to 0.37) 0.01 382 0.21 (0.01 to 0.41)

Intentions 0 483 –0.11 (–0.29 to 0.07) 0.01 464 –0.1 (–0.33 to 0.14) 0.14 392 0.12 (–0.32 to 0.56) 0.16 383 0.11 (–0.37 to 0.59)

Action plans 0.06 484 0.26 (–0.11 to 0.62) 0.05 465 0.25 (–0.11 to 0.61) 0 393 0.03 (–0.17 to 0.24) 0 384 0.08 (–0.13 to 0.29)
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Nurses

Change period

From baseline to after accessing the BCP packagea From baseline to the 12-month follow-upb

Unadjusted Adjusted Unadjusted Adjusted

ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI)

Use of gloves

Attitude 0 484 0.1 (–0.04 to 0.24) 0 465 0.07 (–0.07 to 0.22) 0 393 0.09 (–0.06 to 0.23) 0 384 0.06 (–0.09 to 0.20)

Subjective norm 0 484 0.11 (–0.03 to 0.26) 0 465 0.08 (–0.07 to 0.23) 0 392 0.01 (–0.15 to 0.18) 0 383 0 (–0.17 to 0.16)

PBC 0 484 0.09 (–0.05 to 0.23) 0 465 0.07 (–0.08 to 0.22) 0 393 0.03 (–0.12 to 0.18) 0 384 –0.01 (–0.16 to 0.15)

Intentions 0 484 0.01 (–0.13 to 0.15) 0 465 0.01 (–0.14 to 0.16) 0 392 0.07 (–0.08 to 0.22) 0 383 0.01 (–0.14 to 0.16)

Action plans 0.07 484 0.44 (0.05 to 0.83) 0.06 465 0.43 (0.06 to 0.79) 0.02 393 0.02 (–0.26 to 0.30) 0.01 384 0.02 (–0.22 to 0.27)

Hand-washing

Attitude 0 483 0.16 (–0.00 to 0.33) 0 464 0.09 (–0.08 to 0.27) 0 391 0.15 (–0.02 to 0.33) 0 382 0.17 (–0.01 to 0.34)

Subjective norm 0 484 0.13 (–0.05 to 0.30) 0 465 0.07 (–0.11 to 0.26) 0 392 0.12 (–0.06 to 0.30) 0 383 0.13 (–0.06 to 0.32)

PBC 0 482 0.13 (–0.05 to 0.30) 0 463 0.04 (–0.15 to 0.22) 0 390 0.17 (–0.02 to 0.37) 0 381 0.19 (–0.02 to 0.39)

Intentions 0 481 0.05 (–0.16 to 0.26) 0.004 462 0.01 (–0.23 to 0.25) 0 388 0.25 (0.04 to 0.45) 0 379 0.25 (0.03 to 0.47)

Action plans 0.09 483 0.42 (–0.02 to 0.86) 0.09 464 0.43 (–0.02 to 0.89) 0 392 0.02 (–0.19 to 0.24) 0 383 0.07 (–0.15 to 0.30)

ICU/SCBU nurses

Use of hand cream

Attitude 0 605 0.11 (0.02 to 0.21) 0 543 0.12 (0.02 to 0.22) 0 648 0 (–0.10 to 0.10) 0.01 608 0 (–0.12 to 0.12)

Subjective norm 0.04 605 0.06 (–0.06 to 0.18) 0.02 543 0.04 (–0.11 to 0.18) 0.004 648 –0.01 (–0.12 to 0.11) 0 608 –0.01 (–0.13 to 0.10)

PBC 0.01 604 0.12 (–0.03 to 0.27) 0.02 542 0.11 (–0.06 to 0.27) 0 648 0.13 (–0.00 to 0.26) 0 608 0.12 (–0.02 to 0.25)

Intentions 0 605 0.28 (0.14 to 0.41) 0 543 0.28 (0.14 to 0.43) 0 650 0.09 (–0.04 to 0.23) 0 610 0.06 (–0.08 to 0.20)

Action plans 0.05 603 0.34 (0.12 to 0.55) 0.05 541 0.34 (0.11 to 0.58) 0.01 644 0.2 (0.03 to 0.37) 0 604 0.17 (0.01 to 0.33)
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TABLE 10 Associations between change in health beliefs scores and intervention group (continued )

Nurses

Change period

From baseline to after accessing the BCP packagea From baseline to the 12-month follow-upb

Unadjusted Adjusted Unadjusted Adjusted

ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI)

Consulting occupational health if symptoms occur

Attitude 0 605 –0.03 (–0.14 to 0.07) 0 542 –0.02 (–0.14 to 0.09) 0 650 –0.01 (–0.12 to 0.11) 0 610 –0.02 (–0.14 to 0.11)

Subjective norm 0 605 –0.04 (–0.14 to 0.06) 0 542 –0.03 (–0.14 to 0.08) 0 650 0.06 (–0.05 to 0.16) 0 610 0.04 (–0.07 to 0.15)

PBC 0 606 –0.05 (–0.15 to 0.05) 0 543 –0.07 (–0.17 to 0.04) 0 649 0.05 (–0.06 to 0.15) 0 609 0.04 (–0.07 to 0.15)

Intentions 0.03 606 0.03 (–0.12 to 0.17) 0.04 543 0.01 (–0.16 to 0.18) 0 646 0 (–0.14 to 0.14) 0 606 –0.01 (–0.15 to 0.13)

Action plans 0.01 604 0.27 (0.10 to 0.45) 0 541 0.26 (0.10 to 0.42) 0 648 0.05 (–0.11 to 0.20) 0 608 0.05 (–0.11 to 0.21)

Use of hand rub

Attitude 0.02 605 0.31 (0.13 to 0.48) 0.004 542 0.32 (0.16 to 0.48) 0 649 0.11 (–0.03 to 0.26) 0 609 0.12 (–0.03 to 0.28)

Subjective norm 0.02 605 0.07 (–0.09 to 0.23) 0 543 0.07 (–0.07 to 0.21) 0 649 0.06 (–0.06 to 0.19) 0.06 609 0 (–0.20 to 0.21)

PBC 0.01 603 0.16 (0.01 to 0.30) 0 541 0.12 (–0.03 to 0.27) 0 648 0.09 (–0.05 to 0.22) 0 608 0.08 (–0.06 to 0.22)

Intentions 0.02 604 0.16 (–0.00 to 0.33) 0 541 0.15 (–0.00 to 0.30) 0 650 0.08 (–0.07 to 0.22) 0.001 610 0.07 (–0.08 to 0.22)

Action plans 0.02 602 0.29 (0.11 to 0.47) 0.01 539 0.34 (0.15 to 0.53) 0.001 645 –0.04 (–0.20 to 0.12) 0 605 –0.03 (–0.19 to 0.14)

Use of gloves

Attitude 0 604 0.04 (–0.07 to 0.15) 0 541 0.04 (–0.08 to 0.15) 0 649 0.02 (–0.09 to 0.14) 0 609 0.01 (–0.11 to 0.13)

Subjective norm 0 604 0.08 (–0.05 to 0.20) 0 541 0.04 (–0.09 to 0.18) 0 649 0.01 (–0.11 to 0.13) 0 609 –0.04 (–0.17 to 0.09)

PBC 0 604 0.04 (–0.09 to 0.17) 0 541 0.02 (–0.12 to 0.16) 0.01 651 0.06 (–0.08 to 0.20) 0 611 0.04 (–0.09 to 0.17)

Intentions 0 603 0.02 (–0.10 to 0.15) 0 540 0 (–0.13 to 0.14) 0.01 650 0.07 (–0.08 to 0.21) 0 610 0.05 (–0.09 to 0.18)

Action plans 0 603 0.25 (0.09 to 0.40) 0 540 0.27 (0.11 to 0.44) 0 644 0.08 (–0.08 to 0.24) 0 604 0.08 (–0.08 to 0.24)
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Nurses

Change period

From baseline to after accessing the BCP packagea From baseline to the 12-month follow-upb

Unadjusted Adjusted Unadjusted Adjusted

ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI) ICC n β (95% CI)

Hand-washing

Attitude 0 605 0.09 (–0.05 to 0.23) 0 542 0.06 (–0.09 to 0.21) 0.01 650 0.02 (–0.13 to 0.18) 0 610 0.02 (–0.13 to 0.16)

Subjective norm 0 604 0.08 (–0.06 to 0.22) 0 541 0.07 (–0.08 to 0.22) 0 650 0.06 (–0.08 to 0.19) 0 610 0.04 (–0.10 to 0.19)

PBC 0 605 0.12 (–0.03 to 0.26) 0 542 0.1 (–0.06 to 0.26) 0 650 0.09 (–0.05 to 0.23) 0 610 0.1 (–0.05 to 0.24)

Intentions 0 603 0.15 (–0.01 to 0.32) 0 540 0.13 (–0.05 to 0.30) 0 649 0.03 (–0.12 to 0.19) 0 609 0.01 (–0.16 to 0.17)

Action plans 0 605 0.24 (0.08 to 0.39) 0 542 0.27 (0.10 to 0.43) 0.005 650 0.08 (–0.09 to 0.26) 0.01 610 0.09 (–0.09 to 0.27)

a Change is modelled by using beliefs score after accessing the BCP package and is adjusted for beliefs score at baseline.
b Change is modelled by using beliefs score at the 12-month follow-up and is adjusted for beliefs score at baseline.
Note
Positive regression coefficients (β’s) indicate higher scores in the intervention plus than in the intervention light arm.
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compared with those nurses in the intervention light arm. A graphical display of the effect of intervention
on change in health belief scores from baseline to the 12-month follow-up for each type of nurse is shown
in Figure 8. In Figure 8, for each of the two graphs (for student nurses and ICU/SCBU nurses), regression
coefficients to the left side of the vertical line (regression coefficient 0 = 0) indicate higher scores in the
intervention light arm than in the intervention plus arm by a value of β. Regression coefficients to the right
side of the vertical line indicate higher scores in the intervention plus arm than in the intervention light
arm by a value of β. For student nurses, change was more positive for those in the intervention plus arm
than for those in the intervention light arm for almost all health beliefs, except for action plans about
consulting occupational health services if symptoms occur. However, almost none of those changes in
health belief scores was significantly different between the two intervention arms. An exception to this
was change in PBC for use of hand rubs and in intentions to wash hands only when appropriate; both
changes were significantly more positive for those nurses in the intervention plus arm than for those in the
intervention light arm. Similar to student nurses, ICU/SCBU nurses in the intervention plus arm had a more
positive change than ICU/SCBU nurses in the intervention light arm in most of the health beliefs assessed.
However, almost none of the changes was statistically different between the two trial arms. The only
exception was the change in action plans for use of hand cream, for which the change from baseline
to the 12-month follow-up was more positive for nurses in the intervention plus arm than for those in the
intervention light arm.

Health behaviours
Five health behaviours were assessed in the trial (frequency of hand-washing with soap and water, use of hand
rubs, use of moisturising creams before shifts, use of moisturising creams during shifts and use of moisturising
creams after shifts). These were assessed at both baseline and the 12-month follow-up for ICU/SCBU nurses
and only at the 12-month follow-up for student nurses, as they had not started their placement yet.
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FIGURE 8 Associations between change in health beliefs scores from baseline to the 12-month follow-up and
intervention group after adjusting for age, sex and follow-up time. For each of the two graphs (for student nurses
and ICU/SCBU nurses), regression coefficients to the left side of the vertical line (regression coefficient = 0) indicate
higher scores in the intervention light arm, and regression coefficients to the right side of the vertical line indicate
higher scores in the intervention plus arm.
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Considering the ordinal responses to these questions as a continuous measure, the average scores for each
of the five measures assessed at follow-up (and their corresponding 95% CIs) are illustrated in Figure 9.
For most of the protective measures, frequency of use of hand rubs and hand creams at the 12-month
follow-up was higher for nurses in the intervention plus trial arm than for those in the intervention light arm.

2.5

3.0

3.5

M
ea

n
 s

co
re

 o
f 

u
se

 o
f 

d
er

m
at

it
is

p
re

ve
n

ta
ti

ve
 m

ea
su

re
s 

at
 f

o
llo

w
-u

p

4.0

4.5
(a)

Hand-washing
with soap
and water

Use of
hand
rubs

Use of
moisturising

creams
before shifts

Use of
moisturising

creams
during shifts

Use of
moisturising

creams
after shifts

Light
Plus

Intervention

2.5

3.0

3.5

M
ea

n
 s

co
re

 o
f 

u
se

 o
f 

d
er

m
at

it
is

p
re

ve
n

ta
ti

ve
 m

ea
su

re
s 

at
 f

o
llo

w
-u

p

4.0

4.5
(b)

Hand-washing
with soap
and water

Use of
hand
rubs

Use of
moisturising

creams
before shifts

Use of
moisturising

creams
during shifts

Use of
moisturising

creams
after shifts

Light
Plus

Intervention

FIGURE 9 Mean scores and 95% CIs for use of dermatitis preventative measures at the 12-month follow-up for
(a) student nurses and (b) ICU nurses.
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Differences were more marked for frequency of use of moisturising creams before, during and after shifts
among ICU/SCBU nurses. Estimates from the regression analysis (Table 11) confirmed this observation
(the proportionality of odds assumption of the model was tested). However, the differences in frequency of
use of hand-protective measures between those nurses in the intervention plus and light arms were mostly
non-significant in the adjusted models. The only exception was the difference between the two trial arms in
the frequency of use of moisturising creams during shifts among ICU/SCBU nurses, which was statistically
higher in the intervention plus arm. The composite score of frequency of use of hand cream (before, during
and after shifts) was statistically higher in the intervention plus arm.

Quality of life
See Health economics.

Use of moisturising (in terms of requests for further supplies by student nurses
and orders for supplies of moisturisers by intensive care units)
Because of logistical difficulties, it was not possible to reliably collect data on orders for supplies of
moisturisers by ICUs, that is supplies of moisturisers were replenished from the main hospital stock rather
than being ordered separately by ICUs. As an alternative, monthly inspections were conducted of all wall
dispensers available on the ICUs and crude measures were recorded of the quantity of moisturising cream,
as seen through the clear display field on each dispenser. However, at the end of the study it was agreed
that this was not a robust method for taking reliable measures because it was not possible to ascertain
how many times each dispenser may have been refilled between inspections and the dispensers were used
by all ward staff and not just by those nurses taking part in the study.

Among student nurses in the intervention plus arm, only 10 nurses from four sites returned completed
forms with information regarding requests for an extra supply of moisturising creams. The overall quantity
requested was 33 tubes in total. As the reason for the additional supply request, the nurses reported that
the existing supply had been used.

TABLE 11 Modelling of relative odds of frequency of use of preventative measures at follow-up after adjusting
for baseline

Nurses Frequency of . . .

Model

Unadjusteda Adjustedb

n OR (95% CI) n OR (95% CI)

Student . . . hand-washing with soap and water 392 1.23 (0.72 to 2.12) 383 1.2 (0.71 to 2.04)

. . . use of hand rubs 393 0.73 (0.50 to 1.05) 384 0.71 (0.49 to 1.05)

. . . use of moisturising cream before shifts 394 0.88 (0.61 to 1.26) 385 0.82 (0.56 to 1.19)

. . . use of moisturising cream during shifts 394 0.76 (0.45 to 1.26) 385 0.73 (0.50 to 1.07)

. . . use of moisturising cream after shifts 394 0.74 (0.52 to 1.05) 385 0.72 (0.50 to 1.05)

. . . use of moisturising creamsc 394 –0.74 (–1.77 to 0.30) 385 –0.91 (–1.98 to 0.16)

ICU/SCBU . . . hand-washing with soap and water 645 1.24 (0.76 to 2.02) 605 1.18 (0.70 to 1.99)

. . . use of hand rubs 643 0.77 (0.55 to 1.06) 603 0.76 (0.55 to 1.05)

. . . use of moisturising cream before shifts 644 0.8 (0.60 to 1.06) 604 0.8 (0.60 to 1.08)

. . . use of moisturising cream during shifts 644 0.59 (0.43 to 0.80) 604 0.62 (0.46 to 0.84)

. . . use of moisturising cream after shifts 645 0.76 (0.52 to 1.11) 605 0.77 (0.54 to 1.11)

. . . use of moisturising creamsc 643 –1.87 (–2.96 to –0.78) 603 –1.61 (–2.92 to –0.31)

a Adjusted for the corresponding preventative measure assessed at baseline for ICU nurses only.
b Adjusted for baseline and the corresponding preventative measure assessed at baseline in ICU nurses.
c Estimates presented are regression coefficients from the linear regression model.
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Ancillary analysis

Per-protocol analysis
The main analysis presented above is the ITT analysis. However, a large proportion of the nurses in the
intervention plus arm reported that they did not access the BCP intervention, although they may have
accessed other components of the intervention (e.g. provision of moisturising creams). The per-protocol
analysis is based on those nurses who reported that they did not access the BCP. The number of
participants who did not access the BCP intervention are shown by categories of baseline characteristics
in Table 12. Among student nurses, fewer of the females accessed the BCP intervention than those who
did not (38% vs. 61%). Nurses who did not access the BCP were slightly younger and were more likely to
have atopic tendency and self-reported atopic dermatitis at baseline. Among ICU/SCBU nurses, all baseline
characteristics were well balanced between those who accessed the BCP intervention and those who did
not. For both student and ICU/SCBU nurses, the outcome variables, including the primary outcome and

TABLE 12 Intervention access rates by nurses’ characteristics and outcome variables assessed at baseline

Characteristics

Nurses

Student ICU/SCBU

Completed the
follow-up
questionnaire

Accessed the
BCP intervention? Completed the

follow-up
questionnaire

Accessed the
BCP intervention?

Yes No Yes No

Participants, n (%)a 238 92 143 308 149 158

Sex, n (%)a

Males 11 6 (55) 5 (45) 42 19 (45) 23 (55)

Females 227 86 (38) 138 (61) 266 130 (49) 135 (51)

Age (years), median (IQR) 22 (19–27) 24 (19–31.5) 22 (19–26) 38 (28.5–47) 37 (28–46) 38 (29–47)

Atopic tendency, n (%)a 233 91 (39) 139 (60) 185 90 (49) 95 (51)

Self-reported atopic
dermatitis, n (%)a

61 24 (39) 35 (57) 42 21 (50) 21 (50)

Self-rated health score,
median (IQR)

90 (80–95) 90 (80–95) 90 (80–94) 90 (80–95) 90 (80–95) 90 (80–95)

Outcomes assessed at baseline

Objectively assessed
dermatitis at baseline,
n (%)a

38/214b 17 (45) 21 (55) 51/306 26 (51) 25 (49)

Action plans for . . . , mean (SD)

. . . hand cream use 2.32 (1.00) 2.28 (0.95) 2.34 (1.03) 2.38 (1.04) 2.39 (1.05) 2.37 (1.04)

. . . consulting
occupational health if
symptoms occur

2.75 (1.07) 2.70 (1.16) 2.78 (1.02) 2.90 (1.07) 2.97 (1.09) 2.83 (1.05)

. . . hand rub use 2.54 (1.00) 2.50 (1.04) 2.58 (0.97) 2.96 (1.11) 2.95 (1.13) 2.96 (1.09)

. . . appropriate glove
use

2.86 (1.04) 2.87 (1.14) 2.85 (0.98) 3.18 (1.10) 3.28 (1.08) 3.08 (1.11)

. . . appropriate
hand-washing

2.83 (1.14) 2.84 (1.29) 2.83 (1.04) 3.08 (1.13) 3.08 (1.12) 3.07 (1.14)

a Percentage of those nurses who completed the follow-up questionnaire in the corresponding category of the baseline
characteristic and outcome variable – percentages that do not add up to 100% are a result of missing data.

b n/N indicating n nurses with objectively assessed dermatitis out of the N nurses who completed the follow-up questionnaires.
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health beliefs about action plans, were very similar between those nurses who accessed the BCP intervention
and those who did not.

The trial participants reported the main reasons for not accessing the BCP intervention. The predominant
reason for student nurses was that they forgot (55%), whereas for ICU/SCBU nurses it was a lack of
time (40%). Many (student and ICU/SCBU) nurses also reported that they wanted to access the BCP
intervention but did not get around to it (23% for both student and ICU nurses), whereas a few nurses
also reported that they were not interested (10% among student and 13% among ICU nurses).

Primary outcome
When the analysis was repeated after excluding those nurses who reported that they did not access the
BCP intervention, the change observed in objectively assessed dermatitis from baseline to the 12-month
follow-up was more pronounced. As shown in Figure 10, dermatitis among student nurses increased from
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FIGURE 10 Prevalence of objectively assessed dermatitis by intervention arm and time point when dermatitis was
assessed (baseline and follow-up), for (a) student and (b) ICU/SCBU nurses after excluding participants who
reported not having accessed the BCP intervention.
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8.1% at baseline to 11.4% at follow-up in the intervention light arm, but it decreased from 17.1% at
baseline to 3.9% at follow-up in the intervention plus arm. Among ICU/SCBU nurses, dermatitis prevalence
decreased from 16.1% at baseline to 13.6% at follow-up in the intervention light arm, whereas in the
intervention plus arm it decreased from 16.4% at baseline to 10.2% at follow-up. The greater difference
between the two intervention arms, especially for student nurses, after excluding participants who
reported not having accessed the BCP intervention, is also depicted in the effect estimates from regression
analysis shown in Table 13.

Sensitivity analyses

The main analysis for the primary outcome was repeated after (1) excluding self-taken photographs,
(2) restricting the sample to those nurses who were followed up between 12 and 15 months and
(3) excluding two big trusts, namely University Hospital Southampton NHS Foundation Trust and Guy’s
and St Thomas’ NHS Foundation Trust, on the basis that these were considered to have achieved very high
rates of participant recruitment. For each of the three sets of sensitivity analyses, a bar chart of prevalence
of objectively assessed dermatitis by intervention arm is shown and the (unadjusted and adjusted) effect
estimates of intervention on change in dermatitis from baseline to follow-up are presented.

Sensitivity analysis I (after excluding self-taken photographs)
Among student nurses, the prevalence of dermatitis increased from baseline to follow-up among those
in the intervention light arm, but it decreased among those nurses in the intervention plus arm (Figure 11).
Among ICU/SCBU nurses, prevalence of dermatitis decreased from baseline to follow-up for both arms.
However, the decrease was somewhat larger among those nurses in the intervention plus arm. Regression
analysis (Table 14) confirmed this observation, with effect estimates being stronger for student nurses
and closer to the null value of 1 (OR = 1) for ICU/SCBU nurses. None of the calculations reached the
threshold of statistical significance.

Sensitivity analysis II (after restricting the sample to those who were followed
up between 12 and 15 months)
Among student nurses, the prevalence of dermatitis increased from baseline to follow-up for both the
intervention light and intervention plus arms (Figure 12). However, the increase in prevalence of dermatitis
was smaller in the intervention plus group. Among ICU/SCBU nurses, prevalence of dermatitis decreased
from baseline to follow-up for both trial arms, but the decrease was larger in the intervention plus arm.
In the fully adjusted model, effect estimates (Table 15) were stronger for ICU/SCBU nurses than for student
nurses. None of the calculations reached the threshold of statistical significance.

TABLE 13 Modelling of the odds of dermatitis at follow-up after adjusting for baseline after excluding participants
who reported not having accessed the BCP intervention

Nurses Dermatitis n OR (95% CI)

Studenta For baseline dermatitis 225 4.31 (1.14 to 16.29)

For baseline dermatitis, age and follow-up time 218 3.85 (1.00 to 14.76)

ICU/SCBU For baseline dermatitis 623 1.44 (0.81 to 2.54)

For baseline dermatitis, sex, age and follow-up time 599 1.43 (0.75 to 2.74)

a The effect of sex could not be adjusted for, as it did not vary within the outcome.
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FIGURE 11 Prevalence of objectively assessed dermatitis by intervention arm and time point when dermatitis was
assessed (baseline and follow-up), for (a) student and (b) ICU/SCBU nurses, after excluding self-taken photographs.

TABLE 14 Modelling of odds of dermatitis at follow-up after adjusting for baseline, after excluding self-taken
photographs

Nurses Dermatitis n OR (95% CI)

Studenta For baseline dermatitis 278 1.44 (0.66 to 3.14)

For baseline dermatitis, age and follow-up time 271 1.42 (0.62 to 3.26)

ICU/SCBU For baseline dermatitis 683 1.10 (0.63 to 1.93)

For baseline dermatitis, sex, age and follow-up time 658 1.13 (0.60 to 2.11)

a The effect of sex could not be adjusted for, as it did not vary within the outcome.
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FIGURE 12 Prevalence of objectively assessed dermatitis by intervention arm and time point when dermatitis was
assessed (baseline and follow-up), for (a) student and (b) ICU/SCBU nurses, after restricting the sample to those
who were followed up between 12 and 15 months.

TABLE 15 Modelling of odds of dermatitis at follow-up after adjusting for baseline, after restricting the sample to
those nurses who were followed up between 12 and 15 months

Nurses Dermatitis n OR (95% CI)

Studenta For baseline dermatitis 198 1.2 (0.47 to 3.06)

For baseline dermatitis, age and follow-up time 198 1.21 (0.47 to 3.12)

ICU/SCBU For baseline dermatitis 529 1.42 (0.73 to 2.77)

For baseline dermatitis, sex, age and follow-up time 529 1.29 (0.64 to 2.60)

a The effect of sex could not be adjusted for, as it did not vary within the outcome.
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Sensitivity analysis III (after excluding University Hospital Southampton
NHS Foundation Trust and Guy’s and St Thomas’ NHS Foundation Trust)
The University Hospital Southampton NHS Foundation Trust and Guy’s and St Thomas’ NHS Foundation
Trust achieved a very high rate of recruitment among the student nurse population. Both these sites
were in the intervention plus arm of the trial and this resulted in unequal numbers of student nurse
participants in the intervention plus and intervention light sites.

In student nurses, the prevalence of dermatitis increased from baseline to follow-up in those in the
intervention light arm, and it decreased considerably in those in the intervention plus arm (Figure 13).
In ICU/SCBU nurses, prevalence of dermatitis decreased from baseline to follow-up, but decrease was
larger in those in the intervention plus arm. Fully adjusted effect estimates for both student and
ICU/SCBU nurses were 1.2 (Table 16). None of the associations reached statistical significance.
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FIGURE 13 Prevalence of objectively assessed dermatitis by intervention arm and time point when dermatitis was
assessed (baseline and follow-up), for (a) student and (b) ICU/SCBU nurses, after excluding University Hospital
Southampton NHS Foundation Trust and Guy’s and St Thomas’ NHS Foundation Trust.
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As anticipated, the number of recruited nurses was considerably higher in some trusts than in other trusts.
To explore the possibility that clusters of sites with higher numbers of recruited nurses were different
from those with lower numbers of recruited nurses in terms of health beliefs and behaviours, correlation
coefficients between size of the cluster and mean scores of health beliefs and behaviours were calculated
(Table 17). Correlation coefficients between size of the cluster and health beliefs and behaviours were
predominantly negative, suggesting that the larger the size of the cluster, the more negative the health
beliefs and the lower the frequency of use of dermatitis prevention measures. In most cases, the correlation
coefficients were weak and not statistically significant. The exception was the association between size of
the cluster and attitude towards appropriate hand-washing in student nurses, cluster size and subjective
norm for use of hand rub and subjective norm for appropriate glove use in ICU/SCBU nurses.

Process evaluation

In terms of uptake of the BCP intervention, the study found that 39% of the student nurses and 48% of
the ICU/SCBU nurses in the intervention plus arm reported that they had accessed the BCP intervention
during the study. (Note that these figures are based on the number of nurses who returned the final
questionnaire and not the total number of nurses in the intervention plus arm who were given access to
the BCP.) More than 90% of the nurses who accessed BCP agreed or strongly agreed that the information
was easy to understand, it was sufficiently detailed, was relevant and was presented clearly, and that the
intervention itself was easy to use.

Missing data

There were various reasons for the missing data. In relation to the study questionnaires, the research team
implemented a three-tiered reminder strategy to optimise the response rate among nurses. This included
sending reminder e-mail and text messages, and also replacement copies to nurses who had not returned
completed questionnaires within specific time frames, that is, at 2-week intervals. When practicable, all
nurses were encouraged to complete and return the study questionnaires to fieldworkers when recruitment
and follow-up activities were being conducted, rather than taking the questionnaires away to complete at a
later date. This was not always possible because of time constraints in the critical care settings (for critical
care nurses) and between lectures (for student nurses).

In relation to the photographic images, all nurses were invited to have their hands photographed
immediately after consent was taken at the time of recruitment. Photographic images at baseline were collected
for all nurses who were recruited into the study. Photographic images at follow-up (t = 12–15 months) were
either collected by local fieldworkers who were able to make personal contact with nurses or sent by nurses who
agreed to e-mail self-taken hand photographs directly to the research team.

TABLE 16 Modelling of odds of dermatitis at follow-up after adjusting for baseline, after excluding University
Hospital Southampton NHS Foundation Trust and Guy’s and St Thomas’ NHS Foundation Trust

Nurses Dermatitis n OR (95% CI)

Studenta For baseline dermatitis 175 1.54 (0.37 to 6.35)

For baseline dermatitis, age and follow-up time 170 1.27 (0.30 to 5.43)

ICU For baseline dermatitis 669 1.26 (0.75 to 2.13)

For baseline dermatitis, sex, age and follow-up time 646 1.23 (0.69 to 2.21)

a The effect of sex could not be adjusted for, as it did not vary within the outcome.
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TABLE 17 Correlation between size of clusters and mean scores of health beliefs and health behaviours

Nurses

Student ICU/SCBU

Correlation
coefficient p-value

Correlation
coefficient p-value

Health behaviours

Average frequency of use of moisturising creams –0.31 0.23 –0.11 0.55

Average frequency of cleansing hands with hand rub 0.06 0.82 0.18 0.34

Average frequency of washing hands with soap and water 0.29 0.26 0.35 0.06

Use of hand cream

Attitude towards hand cream use –0.38 0.13 –0.16 0.39

Subjective norm for hand cream use –0.39 0.12 –0.02 0.93

PBC for hand cream use –0.26 0.31 –0.06 0.76

Intentions to use hand cream –0.12 0.66 –0.08 0.67

Action plans for hand cream use –0.10 0.69 –0.21 0.26

Consulting occupational health if symptoms occur

Attitude towards consulting occupational health if symptoms occur –0.29 0.26 –0.10 0.60

Subjective norm for consulting occupational health if symptoms occur –0.07 0.79 –0.05 0.80

PBC for consulting occupational health if symptoms occur –0.23 0.38 –0.03 0.88

Intentions to consult occupational health if symptoms occur –0.39 0.12 –0.33 0.07

Action plans for consulting occupational health if symptoms occur 0.09 0.73 0.29 0.13

Use of hand rub

Attitude towards hand rub use 0.13 0.61 –0.29 0.13

Subjective norm for hand rub use 0.22 0.40 –0.44 0.01

PBC for hand rub use 0.04 0.87 –0.29 0.12

Intentions to use hand rub 0.09 0.73 0.03 0.87

Action plans for hand rub use –0.25 0.32 –0.32 0.09

Use of gloves

Attitude towards appropriate glove use –0.08 0.77 –0.25 0.19

Subjective norm for appropriate glove use –0.33 0.19 –0.41 0.03

PBC for appropriate glove use –0.12 0.64 –0.22 0.24

Intentions to use gloves appropriately –0.32 0.21 –0.27 0.16

Action plans for appropriate glove use –0.16 0.54 –0.33 0.08

Hand-washing

Attitude towards appropriate hand-washing –0.57 0.02 –0.26 0.17

Subjective norm for appropriate hand-washing –0.17 0.52 –0.29 0.12

PBC for appropriate hand-washing –0.29 0.25 –0.02 0.90

Intentions to wash hands only when appropriate –0.18 0.49 –0.17 0.38

Action plans for appropriate hand-washing –0.11 0.68 –0.17 0.37

RESULTS
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Health economics

The number and percentage of nurses using specific services and the number of work days lost at baseline
and follow-up are given in Table 18. Within the student nurse group, over 80% had seen a GP in the
previous year and about half had also seen a practice nurse. There was a relatively high rate of pharmacist
contact. Days off work occurred for just under 40% of student nurses. In the ICU/SCBU nurse group, GP,
nurse and pharmacist contacts were the most commonly used services, but the rates were lower than for
student nurses. However, lost work days were more common (54–59%). There were no major differences
between the intervention and control groups in either nurse group at baseline. (Differences in the use of
specific services and lost employment were not tested for statistical significance and are seen as descriptive.)
During the 1-year follow-up period, the above service patterns were generally repeated and, again,
there were no clear differences between trial arms. Lost work days were, again, more probable for the
ICU/SCBU nurses.

TABLE 18 Number (%) of participants using specific services at baseline and at follow-up

Time point

Nurses, n (%)

Student ICU/SCBU

Intervention light
(N= 249)

Intervention plus
(N= 539)

Intervention light
(N= 246)

Intervention plus
(N= 245)

Baseline

GP 209 (84) 451 (84) 335 (69) 312 (69)

Dermatologist 15 (6) 25 (5) 22 (5) 13 (3)

Practice nurse 118 (47) 241 (45) 145 (30) 137 (30)

Pharmacist 98 (39) 205 (38) 104 (22) 99 (22)

Other doctors 34 (14) 98 (18) 78 (16) 79 (17)

Complementary health care 5 (2) 25 (5) 36 (7) 29 (6)

Physiotherapist 13 (5) 53 (10) 73 (15) 61 (13)

Medication 82 (33) 184 (34) 120 (25) 103 (23)

Tests 8 (3) 25 (5) 15 (3) 13 (3)

Lost work days 97 (39) 206 (39) 262 (54) 266 (59)

12-month follow-up (N = 163) (N = 238) (N = 340) (N = 307)

GP 122 (75) 164 (69) 215 (63) 189 (62)

Dermatologist 5 (3) 9 (4) 13 (4) 11 (4)

Practice nurse 68 (42) 91 (38) 82 (24) 67 (22)

Pharmacist 62 (38) 74 (31) 74 (22) 61 (20)

Other doctors 25 (15) 30 (13) 39 (11) 43 (14)

Complementary health care 5 (3) 16 (7) 21 (6) 28 (9)

Physiotherapist 11 (7) 15 (6) 50 (15) 36 (12)

Medication 60 (37) 98 (41) 70 (21) 66 (22)

Tests 7 (4) 14 (6) 9 (3) 10 (3)

Lost work days 54 (33) 78 (33) 168 (49) 164 (53)
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For those nurses with specific service contacts, the mean and SD of those contacts are shown in Table 19.
Most services were used, on average, between one and three times, with no large differences between
trial arms. At baseline, the number of days lost from work for those nurses for whom this occurred was
greater in the intervention light arm for students than in the intervention plus arm. At follow-up, it is
interesting that the ICU/SCBU nurses had more time off work than the student nurses.

Costs are shown in Table 20. The services that seemed to contribute most to total health-care costs at
both baseline and follow-up were GPs, other doctors and physiotherapists. The intervention costs were,
on average, £14 for the student nurses and £13 for the ICU/SCBU nurses. Societal costs in both trial arms,
in both groups of nurses and at both time points were dominated by the cost of lost work days.

Analysis of total health-care costs
At baseline, the total mean health-care costs for student nurses were £184 in the intervention plus arm and
£157 in the intervention light arm. The difference was not statistically significant (bootstrapped 95% CI –£4
to £58). For ICU/SCBU nurses, the costs were £187 and £179 for the intervention plus and intervention light
arms, respectively. This difference was not statistically significant (bootstrapped 95% CI –£35 to £55).

TABLE 19 Mean (SD) number of contacts for participants using specific services at baseline and at the 12-month
follow-up

Time point

Nurses, mean (SD)

Student ICU/SCBU

Intervention light Intervention plus Intervention light Intervention plus

Baseline

GP 2.4 (1.7) 2.3 (1.9) 2.2 (1.5) 2.3 (1.6)

Dermatologist 1.4 (1.1) 1.2 (0.4) 1.8 (1.8) 1.1 (0.3)

Practice nurse 1.3 (0.7) 1.4 (1.2) 1.1 (0.5) 1.4 (3.4)

Pharmacist 1.5 (1.2) 1.6 (1.9) 1.5 (1.5) 1.3 (1.4)

Other doctors 1.4 (1.1) 1.6 (1.3) 1.6 (2.2) 2.3 (4.0)

Complementary health care 1.8 (0.4) 2.4 (2.2) 2.6 (2.1) 2.2 (1.0)

Physiotherapist 2.5 (1.2) 2.5 (2.7) 2.3 (1.3) 2.8 (3.2)

Lost work days 11.3 (26.2) 7.8 (13.9) 12.9 (31.4) 13.8 (34.1)

12-month follow-up

GP 2.0 (2.2) 1.9 (1.9) 1.5 (1.2) 1.4 (1.2)

Dermatologist 1.4 (0.5) 1.3 (0.7) 1.3 (0.9) 1.6 (1.2)

Practice nurse 1.3 (0.9) 1.2 (0.7) 1.1 (0.3) 1.1 (0.2)

Pharmacist 1.4 (1.5) 1.4 (1.3) 1.4 (1.0) 1.3 (1.0)

Other doctors 1.5 (0.9) 1.7 (1.7) 1.6 (1.0) 1.3 (0.6)

Complementary health care 2.0 (2.2) 1.5 (1.2) 1.7 (1.6) 1.3 (0.7)

Physiotherapist 1.5 (0.8) 1.6 (1.6) 1.6 (1.6) 1.7 (3.2)

Lost work days 5.9 (8.2) 5.6 (9.8) 10.5 (21.5) 11.3 (22.5)

RESULTS
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At follow-up, the mean total health-care costs for the student nurses were £162 for the intervention plus
arm and £159 for the intervention light arm. After adjusting for baseline, it was found that the intervention
plus arm had mean costs that were £2 less than for the intervention light arm, a difference that was not
statistically significant (bootstrapped 95% CI –£44 to £45). The mean costs for the ICU/SCBU nurses were
£142 for the intervention plus arm and £128 for the intervention light arm. The intervention plus arm had
costs that were, on average, £3 higher after adjusting for baseline, which again was not statistically
significant (bootstrapped 95% CI –£31 to £34).

TABLE 20 Mean (SD) cost of services and lost employment at baseline and at the 12-month follow-up (2015/16; £)

Time point

Nurses, mean cost (SD) (£)

Student ICU/SCBU

Intervention light Intervention plus Intervention light Intervention plus

Baseline

GP 68 (59) 65 (64) 50 (53) 51 (56)

Dermatologist 11 (56) 7 (35) 11 (71) 4 (25)

Practice nurse 6 (8) 6 (10) 3 (6) 4 (18)

Pharmacist 10 (18) 11 (24) 5 (16) 5 (14)

Other doctors 27 (86) 39 (109) 35 (143) 53 (253)

Complementary health care 2 (13) 6 (36) 10 (46) 7 (31)

Physiotherapist 18 (84) 34 (152) 46 (129) 51 (204)

Medication 14 (33) 11 (27) 9 (25) 8 (23)

Tests 2 (9) 7 (40) 9 (113) 4 (36)

Total health-care cost 157 (177) 184 (269) 179 (330) 187 (374)

Lost work days 760 (2973) 516 (1622) 1835 (6300) 2124 (7076)

Total societal cost 918 (3014) 700 (1707) 2013 (6461) 2312 (7253)

12-month follow-up

Intervention 0 (0) 14 (0) 0 (0) 13 (0)

GP 50 (69) 43 (61) 31 (40) 29 (38)

Dermatologist 6 (35) 7 (39) 7 (40) 8 (51)

Practice nurse 5 (8) 4 (7) 3 (5) 2 (4)

Pharmacist 9 (20) 7 (16) 5 (13) 5 (12)

Other doctors 31 (87) 29 (111) 24 (81) 26 (69)

Complementary health care 3 (26) 5 (25) 6 (30) 6 (22)

Physiotherapist 14 (59) 14 (74) 32 (114) 27 (164)

Medication 30 (77) 27 (61) 15 (40) 19 (61)

Tests 11 (71) 11 (59) 6 (56) 8 (51)

Total health-care cost 159 (225) 162 (234) 128 (215) 142 (265)

Lost work days 334 (943) 315 (1069) 1360 (4192) 1580 (4551)

Total societal cost 494 (1030) 477 (1171) 1489 (4303) 1723 (4642)
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When only cases for which there were QALY data were included, it was found that the student nurses in
the intervention plus arm still had costs that were £2 less than for the intervention light arm (bootstrapped
95% CI –£44 to £49) and the ICU/SCBU nurses in the intervention plus arm had costs that were £4 higher
than for the intervention light arm (bootstrapped 95% CI –£23 to £38).

Analysis of total societal costs
At baseline, the student nurses in the intervention plus arm had mean societal costs of £700, whereas
the intervention light arm had costs of £918. The difference of £218 was not statistically significant
(bootstrapped 95% CI –£160 to £649). The ICU/SCBU nurses in the intervention plus arm had mean
societal costs of £2312 compared with £2013 in the intervention light arm, a difference of £298
(bootstrapped 95% CI –£637 to £1173).

During the follow-up period, the societal costs in the student nurse group were, on average, £477 for the
intervention plus arm and £494 for the intervention light arm. After adjustment for baseline, the intervention
plus arm was shown to have costs £32 higher than for the intervention light arm (bootstrapped 95% CI
–£159 to £234). The ICU/SCBU nurses in the intervention plus arm had mean societal costs at follow-up of
£1723, compared with £1489 for the intervention light arm. The intervention plus arm costs were £250
higher after adjustment (bootstrapped 95% CI –£484 to £943).

When only cases for which QALY data were included, it was found that the student nurses in the intervention
plus arm still had costs that were £33 more than for the intervention light group (bootstrapped 95% CI –£156
to £231) and the ICU/SCBU nurses in the intervention plus arm had costs that were £233 higher than for the
intervention light arm (bootstrapped 95% CI –£417 to £922).

Quality-adjusted life-years
The baseline and follow-up EQ-5D-5L scores are shown in Table 21. There was virtually no difference in
the EQ-5D-5L scores between trial arms at baseline or at follow-up or for QALYs over the follow-up period.
Adjusting for baseline EQ-5D-5L scores among student nurses in the intervention plus arm resulted in just
0.0002 more QALYs (bootstrapped 95% CI –0.0054 to 0.0062 QALYs). Among ICU/SCBU nurses, the
intervention plus arm had 0.0015 fewer QALYs (bootstrapped 95% CI –0.0018 to 0.0049 QALYs).

For student nurses for whom baseline and follow-up costs were available, the intervention plus arm
had 0.00002 more QALYs (bootstrapped 95% CI –0.0051 to 0.0055 QALYs). For ICU/SCBU nurses,
the intervention plus arm had 0.0016 fewer QALYs (bootstrapped 95% CI –0.0018 to 0.0046 QALYs).

Cost-effectiveness analysis
Using complete cases (baseline and follow-up costs and QALYs available), the above results show that,
from a health-care perspective, the intervention plus arm for student nurses dominated the intervention
light arm in that it resulted in lower mean costs (by £2) and more QALYs (0.00002). For ICU/SCBU nurses,
the intervention plus arm was dominated – it had higher costs (by £4) and fewer QALYs (0.0016) than the

TABLE 21 Baseline and follow-up mean (SD) EQ-5D-5L scores and QALYs

Time point

Nurses, mean score (SD)

Student ICU/SCBU

Intervention light Intervention plus Intervention light Intervention plus

Baseline EQ-5D-5L score 0.969 (0.053) 0.972 (0.052) 0.967 (0.065) 0.971 (0.054)

Follow-up EQ-5D-5L score 0.963 (0.064) 0.967 (0.058) 0.974 (0.049) 0.972 (0.051)

QALYs 0.966 (0.050) 0.971 (0.044) 0.973 (0.043) 0.973 (0.043)

RESULTS
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intervention light arm. The ICERs are, consequently, both negative. However, the CIs around the cost and
QALY differences are very wide. Figures 14 and 17 show the uncertainty around these estimates. Each
point on the scatterplots represents a cost and QALY difference obtained from 1 of 1000 bootstrapped
resamples. The spread of replications in Figure 15 means that there is a 31% likelihood that intervention
plus is cost-saving and outcome-improving for student nurses, 23% likelihood of lower costs and worse
outcomes, 23% likelihood of worse outcomes and higher costs and 20% likelihood of higher costs and
better outcomes. The corresponding cost-effectiveness acceptability curve shows that at a threshold of
£20,000 per QALY there is a 53% likelihood that intervention plus was cost-effective (Figure 15).
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Figure 16 shows that, for ICU/SCBU nurses, intervention plus has a probability of 10% of resulting in lower
costs and better outcomes, a 29% probability of resulting in lower costs and worse outcomes, a 53%
probability of resulting in worse outcomes and higher costs and an 8% probability of resulting in higher
costs and better outcomes. At a threshold of £20,000 per QALY, there is a 19% likelihood that
intervention plus was cost-effective (Figure 17).

As stated earlier, societal cost differences were higher for intervention plus by £33 for student nurses and
£233 for ICU/SCBU nurses. For student nurses, intervention plus has an ICER of £1.65M (£33 divided by
0.00002), whereas for ICU/SCBU nurses, intervention plus is dominated by intervention light.
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FIGURE 17 Cost-effectiveness acceptability curve for ICU/SCBU nurses.
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Elsewhere it has been observed that intervention plus, relative to intervention light, resulted in a smaller
proportion of nurses having dermatitis. The incremental percentage point difference between baseline
and follow-up was 8.1 for student nurses and 3.4 for ICU/SCBU nurses. The intervention plus arm was
therefore ‘dominant’ for student nurses (i.e. lower costs and a higher proportion of nurses free of
dermatitis than with intervention light). For the ICU/SCBU nurses, the average extra cost for one more
nurse to avoid dermatitis was £3 (the incremental cost) divided by 0.034 (the incremental outcome),
resulting in a cost of £88 per case averted.

Sensitivity analyses
When intervention plus arm participants from the student nurse group who declared that they had not
accessed the intervention were assigned a zero time cost, the mean health-care cost savings increased
from £2 to £5. This makes intervention plus more likely to be cost-effective. For ICU/SCBU nurses,
intervention plus resulted in costs that were £2 higher than for intervention light (compared with £3 for
the base-case analysis).
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Chapter 4 Discussion and conclusions

Changes in health beliefs

Of the 25 health beliefs measured, the change between baseline and the end of the study was only statistically
significantly improved in the intervention plus group in two health beliefs for student nurses and one
health belief for ICU nurses. Caution should be applied in interpretation of the results of the three health
beliefs in which the change was statistically significant as they were only just significant and may have
arisen by chance because of multiple testing. However, the increase in action-planning for use of hand
cream in ICU nurses may be an explanatory factor in their change in behaviour in use of hand creams
(see Changes in health behaviours).

Student and ICU/SCBU nurse participants in both trial arms tended to have positive attitudes towards all
five hand dermatitis prevention behaviours, even at baseline, demonstrating that they were aware of the
behaviours’ potential benefits. This is an important finding in itself and there may have been little scope for
the intervention plus arm to further enhance attitudes. In contrast, action-planning scores tended to be
below that scale mid-point at baseline and the scores were significantly improved only in the intervention
plus arm in the case of ICU/SCBU nurses’ hand cream use.

Changes in health behaviours

An important finding from the trial was that the intervention had a statistically significant positive effect on
increasing the repeated use of hand moisturising creams before, during and after shifts from baseline to
follow-up among the ICU/SCBU nurses. There is a possibility that their reported increase was due to the
nurses reporting what they perceived they should have done; this is unlikely as the nurses did not report
an increase in use of hand rubs or a decrease in hand-washing with soap and water, behaviours that had
also been emphasised in the intervention. Furthermore, the ICU/SCBU nurses in the intervention plus arm
reported significantly higher actions for hand cream use, which may have resulted in the reported change
in behaviour. Moreover, the intervention included enhanced provision of hand cream, which may have
made it easier for ICU/SCBU nurses to enact their plans.

The hand-care behaviours of student nurses were enquired about only at follow-up once the student nurses
had been on the wards. None of the changes in behaviour of the student nurses was statistically significant.

Changes in assessed hand dermatitis

Results from the ITT analysis showed no significant reduction in hand dermatitis after adjusting for
dermatitis at baseline in the student and ICU/SCBU nurses in the intervention plus arm of the study from
baseline to follow-up.

Other than occurring by chance, there was no plausible explanation to account for the lower prevalence of
hand dermatitis observed at baseline in student nurses in the intervention light arm than in the student
nurses in the intervention plus arm.

Therefore, although the intervention resulted in an increased action-planning and use of hand creams in
ICU/SCBU nurses, this did not translate to a decrease of hand dermatitis at follow-up. It could be argued
that the follow-up was not long enough to show a change, but equally it is not known if the use of hand
creams by ICU/SCBU nurses would have been sustained after the end of the trial.
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Uptake of the behaviour change package

Although the study made use of champions (i.e. lead ICU matrons and School of Nursing teams) to
promote key messages contained in the BCP and to encourage participants to access the BCP intervention,
no data were captured to measure the extent to which the champions’ involvement influenced either
participants’ health behaviours relating to hand care or participants’ decisions on whether or not to access
the BCP intervention. In the earlier Hands4U study,44 role models were not found to have an effect on
social influence with respect to hand care among health-care workers. Like the Hands4U study, it is possible
that our champions did not actively promote the key messages contained in the BCP or failed to promote
or encourage participants to access the BCP itself. It is likely that this could have been one of contributory
reasons to explain the low rate of uptake to the BCP observed during the study.

Important lessons were learned regarding engagement with the BCP intervention among the study groups.
In keeping with the pragmatic nature of this trial, access to the BCP by participants was voluntary.
However, the study found that the reminder strategy to improve uptake of the BCP had a positive effect
for both student and ICU/SCBU nurses as the trial progressed. Notwithstanding, the barriers found to
affect uptake of the BCP (i.e. ‘forgetting’ or ‘not having sufficient time’ to engage with the BCP) will need
to be carefully considered in future trials using web-based technology as part of an intervention. Of those
who did access the BCP component of the intervention, 90% reported that they found the BCP relevant
and informative as well as enjoyable and easy to navigate. This suggests that the BCP intervention was of
benefit to those who chose to access it.

Ancillary analyses

The low compliance with the intervention is a limitation of the study. In retrospect, a more appropriate
method for the per-protocol analysis would have been the complier average causal effect (CACE) method. It is
difficult to interpret the results of the per-protocol analysis as the subgroup non-compliant with the randomised
intervention received other interventions that cannot be measured in retrospect (e.g. encouragement from the
line manager to use moisturising creams and availability of moisturising cream on the wards). Therefore,
compliance is not a binary yes or no. As the ITT analyses were not significant and the study’s participant
compliance was low, it was decided not to carry out a CACE analysis retrospectively as the results would be
difficult to interpret and would be unlikely to change the interpretation of the results of the trial.

The results from sensitivity analysis I (excluding self-taken hand photographs) were similar to those
observed in the ITT analyses with respect to the changes in hand dermatitis from baseline to follow-up in
both trial arms. In the light of this, we are confident that the inclusion of self-taken hand photographs did
not inadvertently affect the size of the intervention’s effect. This provides further important evidence to
support existing research that has shown that smartphone technology can be used to aid reliable diagnostic
skin assessment in dermatological research.70

The results from sensitivity analysis II (restricting the sample to those who were followed up between
12 and 15 months) for the ICU/SCBU nurses were broadly similar to those observed in the ITT; among
the student nurse participants, the effects of the intervention were attenuated. This suggests that there
may have been a delay beyond 15 months in the intervention leading to a decrease in hand dermatitis.
Moreover, it is likely that student nurses may not have been working in clinical placements on a similar
full-time equivalent basis as their ICU/SCBU nurse counterparts and so did not have the same opportunities
to perform hand dermatitis prevention behaviours.

The results of sensitivity analysis III (after excluding two high-recruiting sites) were broadly similar to those
observed in the ITT.
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Process evaluation

In addition to the comments provided in Uptake of the behaviour change package, feedback from participants
suggests that once individuals accessed the BCP they reported a high degree of positive user satisfaction.

Health economics

The cost-effectiveness analysis found that intervention plus was low cost and that rolling it out would be
unlikely to have major cost implications. It was also found that intervention plus had little impact on the
use of health-care services. Given the low cost of the intervention and the reduction in hand dermatitis
achieved, it is likely to be a cost-effective intervention. However, the National Institute for Health and Care
Excellence (NICE) makes recommendations on how to use NHS resources by considering alternative
demands for them and, for this purpose, the QALY is the preferred outcome measure. For student nurses,
intervention plus saved money and increased QALYs, although these effects were very small. For ICU
nurses, intervention plus resulted in higher costs and decreased QALYs, again with these effects being
small. Uncertainty around estimates was substantial. The intervention plus was not cost-effective if lost
employment costs were included. However, days off work were rarely due to dermatitis and NICE does
not generally consider these costs when making recommendations.

There were limitations with the analyses. The study relied on self-report of service use and that may have
led to recall inaccuracy. However, this was the best option as a comprehensive approach to service use
measurement was wanted. Inpatient costs were excluded. If these costs were included, then they would
have had a large impact on costs even if only a small number were admitted. However, it was felt that
admission would be unlikely to be related to dermatological problems. Finally, QALYs were used as the
main outcome measure in the analyses. EQ-5D-5L scores were high at each time point and did not differ
between groups. This means that either the EQ-5D-5L was not sensitive to clinical change or clinical
change was limited. Our view is that the EQ-5D is not sensitive to detect clinical change, such as reduced
cases of hand dermatitis. The impact of the intervention on outcomes for patients seen by nurses was not
examined. This would be problematic to measure and beyond the scope of the study.

In conclusion, there is evidence to suggest that the BCP is a cost-effective intervention if the outcome of
reduced hand dermatitis is the main concern. If broader outcomes are to be considered, such as QALYs,
then there is little evidence that it is cost-effective.

Consistency with other studies

The baseline prevalence of hand dermatitis in our study was lower than has been reported in other
studies.2,3,8,9 This may be because other studies determined the prevalence of hand dermatitis by self-report
rather than by hand photography. The increased prevalence of hand dermatitis among the student nurses
after they commenced clinical work is consistent with other studies that found that hand dermatitis
becomes more prevalent and problematic after nurses enter the nursing profession.8,12

A particular benefit of exposure to the BCP was that ICU/SCBU nurses were more likely to report a
subsequent increase in their usage of hand moisturiser cream. This change in behaviour was considered
encouraging as it is well recognised in the literature that regular application of hand moisturising cream
forms an important dermatitis prevention strategy in health-care workers.21,26–28

The study found that the BCP provided a user-friendly platform from which to provide nurses with
evidence-based dermatitis prevention information. Earlier work has shown that workplace behaviour change
interventions are effective tools to promote using hand cream as a protective barrier to hand dermatitis,

DOI: 10.3310/hta23580 HEALTH TECHNOLOGY ASSESSMENT 2019 VOL. 23 NO. 58

© Queen’s Printer and Controller of HMSO 2019. This work was produced by Madan et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

71



which then, as a consequence, results in an increase in hand cream usage among health-care workers.30,31,44

Importantly, the study findings are consistent with results from the Hands4U study, which examined changes
in hand dermatitis over time following delivery of a multifaceted implementation strategy, including
education about hand care delivered by dermacoaches to prevent hand dermatitis. In the Hands4U study, van
der Meer et al.44 found changes in health behaviours relating to hand dermatitis among health-care workers
randomised to the intervention arm of the study. These changes included an increase in the reporting of hand
dermatitis as well as an increase in the wearing of cotton under-gloves and the use of hand moisturising
cream and a decrease in hand-washing activity. Results from the Hands4U study showed that, although the
multifaceted implementation strategy had a positive effect in changing health behaviours relating to hand
dermatitis in the intervention group, that there was also a corresponding increase in the self-reported
prevalence of hand dermatitis at 12 months’ follow-up in the same group. van der Meer et al.44 argued that
the increase in self-reported symptoms in the intervention group at follow-up was probably due to an increase
in participants’ knowledge, understanding and, importantly, recognition of hand eczema. A limitation with this
earlier study was that it relied solely on participants’ self-assessments of hand dermatitis. In the light of the
limitations of using self-reported measures of hand dermatitis identified during the feasibility study, it was
decided in this study to use hand dermatitis diagnosed by dermatologists using high-quality hand photographs.

The results from this study build on previous research that used psychological theory to explore the
behavioural determinants that are associated with dermatitis prevention.43,51,54 In particular, the results
were similar to those found in the Feedback Intervention Trial (FIT) in the UK, which examined a feedback
intervention grounded in a behavioural theoretical framework (i.e. operant learning theory) coupled with
personalised action-planning to improve hand hygiene in health-care workers.51 Although FIT examined a
different primary outcome (i.e. hand-hygiene compliance, e.g. use of antibacterial hand rubs by covert
direct observation), the results showed that the intervention had a positive effect on facilitating behaviour
change with respect to sustained improvements in hand-hygiene practices among the participants.
However, unlike the BCP used in the SCIN trial, which was grounded in the TPB and implementation
intentions and did not require staff to deliver the intervention, FIT relied on specially trained observers
(ward sisters or infection control nurses) to intervene and help participants to formulate their own hand-
hygiene goals and to assist nurses to make their own action plans to improve hand-hygiene measures.
Furthermore, FIT made use of ward meetings and annual professional development appraisals to assist
health-care workers to set their own hand-hygiene goals and to make action plans. In our study, participants
were encouraged to access the BCP material (mostly via an e-mail link) at a time convenient to themselves.
It was suspected that, for many participants, this was likely to have occurred outside the workplace setting
and during non-clinical times. Of particular relevance to the present study were the results from FIT that
also showed that the intervention had a much stronger effect in intensive therapy units (as opposed to
acute care of the elderly wards) where intervention effectiveness was shown to increase with fidelity to
the intervention.

Internet-based interventions have the advantage of being easily and consistently delivered to participants
at many different sites, they are scalable and are available to participants at times convenient to them,
an important consideration when targeting nurses. The present study provides some evidence that this
medium of delivery can be an effective platform from which to promote behaviour change in health
professionals, given the positive effects on hand cream use in ICU/SCBU nurses. One of the challenges that
affected this present study was the uptake of the online BCP by participants, with fewer than half of the
participants reporting that they had accessed the BCP. It is possible that the rate of uptake of the BCP
intervention may have been hampered because access to the online version of the BCP was optimised
for a desktop browser. Given the increase in people accessing the web via their smartphones, having a
version of the website optimised for mobile browsing might have made the BCP intervention more readily
accessible, which, in turn, would have increased its overall uptake during the study period. It is also
possible that uptake of the intervention would have been greater if the intervention been incorporated as
part of existing mandatory hand-hygiene initiatives.
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Previous research has also shown that internet-based interventions can be further enhanced by making
use of short message service (SMS) or text messages as additional methods of communicating with
participants and reminding them to access the intervention.55 In this present study, a variety of methods
were used, including a text message at specific time points to remind and encourage participants to access
the online intervention;76 however, it was not possible to ascertain the extent to which these additional
methods were responsible for prompting participants to access the intervention.

Generalisability

Although this trial did not result in a statistically significant reduction in hand dermatitis among the
participants, the results have contributed to the literature on complex behavioural interventions as a
method of changing individual behaviour in occupational settings. Although this present study focused on
the nursing profession in the public health-care setting, it is reasonable to argue that the results and their
interpretations may provide a degree of generalisability to other health professionals at risk of hand
dermatitis and, particularly, to those employed in other health-care settings as well as other non-health
professionals who are also at risk of hand dermatitis. It is acknowledged that the occupational health
departments that participated in the study may be larger and more proactive than those that did not.
However, participating sites were geographically diverse, and there is no reason to believe that the results
would be reproducible in other NHS sites across the UK.

As shown in the demographic profile of the participants who took part in this study (in terms of age and
gender), we are confident that we successfully recruited a representative sample for each participant
group. Moreover, although a significantly large number of female nurses (both student nurses and ICU/
SCBU nurses) were recruited into the study, this broadly reflected current nursing workforce characteristics.

Harms

This study assessed the effectiveness of a BCP to improve hand care in nurses and to reduce the prevalence
of hand dermatitis in this at-risk population. In the light of the defined scope of this study, it was deemed
a very low-risk study to conduct in terms of any potential harms to participants. No adverse events were
reported during the study.

Strengths and limitations

A strength of this study was the large number of participating sites that took part in the study and the
large number of participants who volunteered. The study initially planned to recruit 26 participating sites,
but for various reasons (i.e. staff changes and lack of resources) many of the sites that initially expressed a
willingness to take part were subsequently unable to proceed. The dropout of sites was mainly due to changes
in management or contracts of the occupational health departments and the trusts. It is not uncommon for
occupational health services to trusts to be put out to tender every 3–5 years. The uncertainty surrounding
regaining tenders or change in management structure was the main reason for sites dropping out. Site
dropout was not thought to be related to the acceptability of the intervention. As a result, a large number
of additional sites across the UK were approached to scope out their interest and capacity to take part.
In response to this, it was possible to recruit a total of 35 participating sites. Moreover, a number of sites
that took part in the study had approached the trial team directly to request involvement in the study after
hearing about the study from a third party. Overall, this enthusiasm contributed to the success of the
implementation of the trial. In addition, the trial benefited from the recruitment of participants that exceeded
our initial target. Common feedback from fieldworkers was that participants considered this a very important
study for their profession that they were keen to support.
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The trial had a reasonable response rate to the study questionnaires and to the collection of hand photographs
at baseline and follow-up, particularly among the ICU/SCBU nurse population. However, in relation to the
student nurse population, one of the major challenges local fieldworkers faced during the follow-up period
was the difficulty co-ordinating suitable times to collect the follow-up data from participants. This difficulty
was mainly because the student nurses were on clinical placements out of the area or because the study
team was not in receipt of updated residential address details. The study implemented a regular reminder
system comprising an e-mail, SMS and telephone contact to encourage completion and return of the study
questionnaires. In addition, participants who completed all three questionnaires were entered into a prize draw
to win one of the study cameras. Information relating to the prize draw was included in all correspondence
sent to the participants. The benefits of using questionnaires and surveys to measure key beliefs among
health-care workers relating to hand-hygiene practice and to seek their feedback on issues relating to the
availability and accessibility of hand-care products has been previously acknowledged.38,82 However, it is
acknowledged that self-report questionnaires have the potential to yield inaccurate information,
most notably because responders have a tendency to overestimate their adherence to hand-hygiene
requirements17 or because their memories of past events and behaviours are prone to recall bias.

With respect to the collection of hand photographs, participants who could not be followed up by the
local fieldworkers (because of logistical difficulties or other reasons) were provided with an opportunity to
send in self-taken hand photographs via e-mail. This strategy helped to increase the overall response rate
at follow-up. However, one of the main challenges that was faced during the study was the means by
which local fieldworkers were able to successfully collect follow-up data from student nurses, who were
geographically dispersed by the end of the trial; for example, they had returned to their parental residence
or had gone travelling.

Another important strength of the study was the development of a novel hand photography protocol to
support the delivery of the study. This proved to be an efficient and convenient method for collecting
standardised hand photographs from each of the participating sites. The hand photography protocol
comprised the development of a detailed procedure for setting up and taking hand photographs and a
practical training session provided to local fieldworkers. Moreover, an experienced dermatology research
nurse was trained in the procedure for screening all hand photographs collected during the study into
three distinct categories (‘clear’, ‘positive dermatitis’ or ‘unsure’). The training of a dermatology research
nurse was shown to be a cost-effective and reliable method for processing a large number of hand
photographs. As described previously, the study dermatologists also developed a set of guiding mini
assessment rules that they followed when diagnosing hand dermatitis from the hand photographs. Collectively,
the hand photography protocol has been shown to be a suitable and reliable method for use in clinical
practice (e.g. hand dermatitis health surveillance activities), as well as for other future research studies.

The major limitation of the study was the low compliance with the BCP and an inability to estimate the
compliance with other aspects of the intervention, for example the use of hand moisturising cream. It was
found to be difficult to conduct accurate indirect assessments of the usage of hand moisturising cream from
ward-based dispensers in ICU and SCBUs because the supplies available from individual dispensers were
typically replenished from hospital general stock and were not ordered locally. This made it impossible to
collect reliable procurement data specific to the ICUs/SCBUs. As a consequence, visual proxy measures were
relied on for usage measurements at 4- to 6-week time intervals. The reliance on crude estimates of usage of
hand moisturising cream is also prone to inaccurate or misleading results. For instance, it does not account for
spillage or wastage of the product, or intentional or deliberate inflation of usage, particularly if participants
were motivated by a desire to be seen to be increasing their uptake of hand-hygiene behaviours. Furthermore,
there is the likelihood of poor inter-rater and intra-rater reliability when taking indirect measures and such
measures do not provide any information on when and why usage of hand moisturising cream occurred. In
addition, participants may have had a preference for using alternative personal supplies of hand moisturising
cream to the products made available to them during the study. It is possible that participants may have
over-reported their adoption of hand-care behaviours, for example increasing their use of hand moisturising
cream, to appear more compliant with hand-care requirements. The limitations associated with indirect
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measurements of hand-hygiene adherence have been highlighted by others.38,83 In response to this limitation
in reporting, Boyce84 suggested that the use of multiple measurement methods, such as electronic reporting,
in conjunction with direct observations may provide a more robust approach to improve and sustain hand-
hygiene compliance rate, although the practicalities of this have yet to be fully realised.

As described elsewhere in this report, the validity of self-reported measures of hand-hygiene behaviours has
attracted considerable attention in the literature in recent years,85 with some suggesting that their limitations
outweigh their benefits in producing reliable information.54,86 For example, some studies have shown overall
inconsistency between self-reported and observed hand-hygiene behaviours among nurses and physicians.87,88

In one study, physicians self-reported greater compliance with hand-hygiene practices than observers noted,
whereas in contrast nurses self-reported lower compliance with hand-hygiene requirements than observers
noted.89 In a later study comparing nurses’ self-reported adherence to hand hygiene with observations of their
behaviours, the results showed that nurses had a tendency to self-report greater adherence to hand-hygiene
requirements than observers recorded.54 As Larson et al.87 further point out, when two methods are used
to measure hand hygiene and produce different results, it is impossible to confidently ascertain which
measurement method is more accurate, particularly because direct observations to measure hand hygiene can
be greatly influenced by a range of variables. In this study, it is acknowledged that participants may have had
a preference or motivation to report more positive or socially desirable responses when completing the study
questionnaires. It is also important to recognise that, in this study, salient workload, staffing or environmental
factors were not measured, which may influence participants’ health beliefs and health behaviours associated
with hand care. In retrospect, the research team acknowledges that the collection and analyses of these types
of data would have assisted us in better understanding the effects these salient organisational influences
may have had on the participants taking part in the study. Accordingly, the need for future research to be
undertaken in order to better understanding the impact these factors may have on individuals and cultural
drivers associated with hand dermatitis prevention among health-care workers is recognised. In particular,
future studies may benefit from supplementing questionnaires about hand-care beliefs with qualitative
interviews with nurses and other key informants to explore the origins of, and influences on, nurses’ beliefs
and hand-care behaviours in more depth. This would provide a more nuanced understanding of how the
intervention achieved its effects.

The possible impact of non-responder bias at follow-up is acknowledged and it is recognised that there may
have been circumstances in which some participants may have been reluctant to provide follow-up data, for
example if they had concerns that any potential signs of active hand dermatitis present at follow-up may have
been reported by the research team to local management. To mitigate this, participants were posted a letter of
reassurance that information obtained at follow-up would not be shared with local management along with a
brief questionnaire seeking the reason why they did not wish to provide follow-up hand photographs (‘I forgot’,
‘I currently have hand eczema/dermatitis’, ‘I don’t want to’). In addition, participants who were leaving their
positions were asked if they were doing so as a result of hand dermatitis. Furthermore, we do not think that
there would be any reason why such non-responder bias would have a larger adverse impact on participation
at follow-up in the intervention plus sites than in the intervention light sites. An important limitation with the
hand photography protocol was that the study dermatologists experienced difficulties assessing borderline or
ambiguous cases of hand dermatitis from hand photographs, even when using a validated assessment guide.
However, the establishment of mini assessment rules helped to address this issue. Another limitation with the
hand photographs related to the poor digital quality of some of the images. This occurred because, in some
cases, hand photographs taken by the fieldworkers or by participants (i.e. self-taken photographs) did not
follow the instructions outlined in their respective standard operating procedures; some photographs were
under- or over-exposed, in others there was glare/reflection from the surrounding environment or images
were taken from a side angle. This made it difficult for the study dermatologists to conduct accurate
assessments. The health economic analysis had limitations. The cost-effectiveness was based on QALYs
gained, as derived from the EQ-5D-5L. This measure may not have been sufficiently sensitive to change in
this clinical area. A complete-case analysis was conducted and, to some extent, this may have introduced
bias to the results. However, there was little difference between the groups, and it is unlikely that imputation
would have altered this.
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Conclusions

There was no evidence that the risk of developing dermatitis in the intervention light group was greater
than in the intervention plus group. However, the intervention led to a statistically significant increase
in the use of hand moisturising creams before, during and after shifts in the ICU nurse participants.
An important finding from the secondary outcomes was the high level of knowledge, at baseline, in
both groups of study participants, about the use of hand moisturisers to prevent hand dermatitis. The
intervention is cheap to deliver. These results have added to the understanding of how best to change
nurses’ beliefs and behaviour towards hand care and, ultimately, how to reduce the prevalence of hand
dermatitis in this at-risk occupational group. Future research should focus on how workplace culture can
be changed to enable nurses’ knowledge of the importance of good hand care, particularly the use of
hand moisturisers before, during and after shifts, to be put into action in the face of busy shifts.

Implications for health care

l As our results did not show a statistically significant reduction in hand dermatitis in the intervention plus
group, we are unable to recommend that the intervention is rolled out across the NHS. However, the
Royal College of Nursing has decided to host the BCP component of the intervention on the education
section of its website.

l The success of any future initiative that aims to change health-care workers’ beliefs, attitudes and
behaviours should involve strong leadership and support from management and infection control
teams. In the present study, the role and influence of managers in the promotion of hand care
among health-care workers are recognised and so their involvement in should be further recognised
and promoted.
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Appendix 1 Summary of substantial and
non-substantial amendments

TABLE 22 Summary of substantial and non-substantial amendments

Amendment date
Amendment type:
substantial/minor Documents covered

3 September 2014 Substantial 1 l Changes made to the protocol based on findings from the
feasibility study

8 September 2014 Minor 1 l Minor changes to the wording on the GP information sheet (ICU), v3
l Minor changes to the wording on the GP information sheet (student), v2
l Minor changes to the wording on the participant information sheet

(ICU), v5
l Minor changes to the wording on the participant information sheet

(student), v5

18 September 2015 Minor 2 l Minor changes to the wording on the participant information sheet
(ICU), v6

l Minor changes to the wording on the participant information sheet
(student), v6

19 September 2015 Minor 3 l Produced advertising material (poster, v1)

9 October 2014 Minor 4 l Produced site-specific (West Suffolk NHS Foundation Trust) GP information
sheet (ICU nurses), v1

l Produced site-specific (West Suffolk NHS Foundation Trust) participant
consent form, v1

l Produced site-specific (West Suffolk NHS Foundation Trust) participant
consent form photographs, v1

l Produced site-specific (West Suffolk NHS Foundation Trust) participant
information sheet, v1

20 October 2014 Minor 5 l Add Vaughan Parsons as contact

30 October 2014 Minor 6 l Minor changes to the wording on questionnaire B Plus (ICU), v18
l Minor changes to the wording on questionnaire B Plus (student), v18
l Minor changes to the wording on questionnaire C Light (ICU), v14
l Minor changes to the wording on questionnaire C Light (student), v13

3 November 2014 Minor 7 l Minor changes to the wording on questionnaire B Plus (ICU), v19
l Minor changes to the wording on questionnaire B Plus (student), v20
l Minor changes to the wording on questionnaire C Plus (ICU), v16
l Minor changes to the wording on questionnaire C Plus (student), v15
l Minor changes to the wording on questionnaire C Light (ICU), v16
l Minor changes to the wording on questionnaire C Light (student), v15

7 November 2014 Minor 8 l Minor change to the study protocol (v14) to include provision of
paper-based BCP where necessary

17 December 2015 Minor 9 l Minor changes to the wording on questionnaire C Light (ICU)
l Minor changes to the wording on questionnaire C Plus (ICU nurses)
l Minor changes to the wording on questionnaire C Light (student)
l Minor changes to the wording on questionnaire C Plus (student)

9 February 2015 Minor 10 l Wording for the poster for promoting the BCP

16 February 2015 Substantial 2 l Changes to the study protocol, v15
l Minor changes to the wording on the GP letter for student/ICU nurses
l New document: summary questionnaire (withdrawal)
l Minor changes to the wording on the participant information sheet for

student/ICU nurses

20 March 2015 Minor 11 l Minor changes to the wording on the participant self-assessment
dermatitis questionnaire, v1.2
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TABLE 22 Summary of substantial and non-substantial amendments (continued )

Amendment date
Amendment type:
substantial/minor Documents covered

23 March 2015 Minor 12 l Wording for the site-specific poster for the West Suffolk NHS
Foundation Trust

10 April 2015 Minor 13 l Minor changes to the wording on the site-specific (West Suffolk NHS
Foundation Trust) GP information sheet ICU nurses documents, v2

l Minor changes to the wording on the site-specific (West Suffolk NHS
Foundation Trust) participant consent form document, v2

l Minor changes to the wording on the site-specific (West Suffolk NHS
Foundation Trust) participant information sheet, v2

10 April 2015 Minor 14 l Minor changes to the wording on the self-assessment dermatitis
questionnaire, v1.3

23 April 2015 Minor 15 l Minor changes to the wording on the summary questionnaire
(withdrawal), v2

28 April 2015 Minor 16 l Add Peterborough and Stamford Hospitals NHS Foundation Trust as a
new site

30 April 2015 Minor 17 l Minor changes to the wording on the GP information sheet (student), v4
l Minor changes to the wording on the participant information sheet

(ICU nurses), v8

8 May 2015 Minor 18 l Site-specific document for the Salisbury NHS Foundation Trust
(i.e. participant information sheet, GP letter and consent form
for photographs)

15 May 2015 Minor 19 l Add Tracy Allen as a new fieldworker at Cambridge University Hospitals
NHS Foundation Trust

29 June 2015 Minor 20 l Site-specific documents for Peterborough and Stamford Hospitals NHS
Foundation Trust

30 June 2015 Minor 21 l Minor changes to the wording on questionnaire C Plus (ICU), v19
l Minor changes to the wording on questionnaire C Plus (student), v18
l Minor changes to the wording on questionnaire C Light (ICU), v17
l Minor changes to the wording on questionnaire C Light (student), v16

17 July 2015 Minor 22 l Change the name of the lead collaborator at Luton and Dunstable
University Hospital NHS Foundation Trust

16 July 2015 Substantial 3 l Changes to the study protocol, v16
l Provided clarifying information with respect to time frame for collecting

follow-up photographs
l Included an option for participants to send self-taken photographs of

their hands to optimise the follow-up response rate
l Updated procedure to be used for assessing photographic images

collected during the trial

10 September 2015 Minor 23 l Add NHS Lanarkshire as new site

12 October 2015 Substantial 4 l Changes to the study protocol, v17
l Updated sample size calculations and methods of analysis; providing

additional clarifying information regarding the procedure for assessing
photographic images and minor edits where required

l Produced an instructional guideline on how to take and send self-taken
photographs of hands

l Minor amendment to the wording on questionnaire C for use at
Peterborough and Stamford Hospitals NHS Foundation Trust only

4 May 2016 Substantial 5 l Amendment procedure for assessing hand photographs

27 May 2016 Substantial 6 l Updated protocol to include the requirement to invite participants to
complete a final questionnaire in circumstances in which the final hand
photographs have been collected

l Produced a new summary questionnaire

v, version.
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Appendix 2 Unit costs used in the economic
analyses

TABLE 23 Unit costs used in the economic analyses

Service Unit cost (2015/16; £)

GP 33

Dermatologist 135

Other doctors 135

Practice nurse (assuming a 10-minute visit) 9

Pharmacist (assuming a 10-minute visit) 17

Physiotherapist 135

Complementary health care 52

Student nurse – lost work (per day) 173

ICU nurse – lost work (per day) 263

Medication Depends on drug

Blood test (depending on reason) Either 9 or 47 depending on the type of blood test

Skin prick test 51

Patch test 303

Biopsy 145

PSSRU, Personal Social Services Research Unit.
Notes
Costs are per contact unless stated otherwise.
Costs were derived from NHS Reference Costs 2016/17,90 PSSRU’s Unit Costs of Health and Social Care 2017,91 the British
National Formulary80 and the Annual Survey of Hours and Earnings: 2016 Provisional Results.92 Costs of acupuncturist,
osteopath, and homeopath were assumed to be £52, based on an internet search.
Inpatient costs and medication costs are available from the authors.
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