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ABSTRACT
Objectives To evaluate the impact of a patient- specific 
national programme targeting older Australians and health 
professionals that aimed to increase use of emollient 
moisturisers to reduce to the risk of skin tears.
Design A prospective cohort intervention.
Participants The intervention targeted 52 778 Australian 
Government’s Department of Veterans’ Affairs patients aged 
over 64 years who had risk factors for wound development, 
and their general practitioners (GPs) (n=14 178).
Outcome measures An interrupted time series model 
compared the rate of dispensing of emollients in the targeted 
cohort before and up to 23 months after the intervention. 
Commitment questions were included in self- report forms.
Results In the first month after the intervention, the rate of 
claims increased 6.3- fold (95% CI: 5.2 to 7.6, p<0.001) to 10 
emollient dispensings per 1000 patients in the first month after 
the intervention. Overall, the intervention resulted in 10 905 
additional patient- months of treatment. The increased rate of 
dispensing among patients who committed to talking to their 
GP about using an emollient was six times higher (rate ratio: 
6.2, 95% CI: 4.4 to 8.7) than comparison groups.
Conclusions The intervention had a sustained effect over 23 
months. Veterans who responded positively to commitment 
questions had higher uptake of emollients than those who did 
not.

INTRODUCTION
Skin tears are traumatic wounds caused by shear, 
friction and/or blunt force resulting in separa-
tion of the skin layers.1 They cause considerable 
discomfort and pain, have the potential to cause 
infection and become chronic wounds, and 
reduce quality of life in a vulnerable population.2

A randomised controlled trial conducted 
during 2011–2012 in 14 aged care facilities in 
Western Australia investigated the effectiveness 
of applying skin emollient moisturiser two times 
per day to residents’ arms and legs to reduce 
skin tear incidence over a 6- month period.3 The 

emollient moisturiser used was a commercially 
available, pH neutral, perfume- free lotion. The 
Skin Tear Audit Research Classification System 
was used to classify skin tears according to 
their characteristics and severity.3 The average 
monthly incident rate of skin tears in the inter-
vention group that used an emollient mois-
turiser was almost half that of the comparison 
group (5.76 skin tears per 1000 occupied bed 
days in the intervention group compared with 
10.57 per 1000 occupied bed days in the control 
group).3

Building on these results, a prospective inter-
vention study conducted between January 2013 
and December 2013 in a large Queensland 
private hospital evaluated the effectiveness of 
applying emollient moisturiser two times per 
day to reduce the incidence of skin tears in 
older inpatients.4 Seven hundred and sixty- two 
patients aged 73–100 years from two wards with 
a history of a high incidence of reported skin 
tears received two times per day application 
of a commercially available, non- perfumed, 
pH- friendly emollient moisturiser to their arms 
and legs.4 Incidence of skin tears was compared 
with a historical sample of 415 patients aged 

Strengths and limitations of this study

 ► A strength of this study is that it describes a nation- 
wide intervention providing targeted patient- specific 
information to patients’ primary general practitioner.

 ► A strength of this study is the involvement of pa-
tient and healthcare providers and ability to track 
dispensing of prescribed emollient moisturisers on 
a national level.

 ► This study is limited due to the inability to identify 
skin tears in the data to determine the impact of the 
intervention on health outcomes.
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69–96 years from the same two wards. Of the 762 patients 
in the intervention group, 60 (8%) developed at least one 
skin tear, while 44 (11%) of the 415 patients in the histor-
ical group had at least one skin tear, equivalent to 2.26 fewer 
skin tears per 1000 occupied bed days in the intervention 
group compared with controls.4 Patients in the intervention 
group were older, had greater cognitive impairment and a 
greater degree of incontinence than patients in the usual 
care control group, all of which might have been expected to 
make skin tears more likely.4 Both studies assessing the effec-
tiveness of the application of an appropriate emollient mois-
turiser to reduce skin tears resulted in positive outcomes, and 
highlight the benefits associated with a relatively low- cost, 
simple intervention to reduce the incidence of skin tears in 
older people.3 4

Quality improvement interventions to increase the use of 
emollient moisturisers in older people are likely to signifi-
cantly reduce the incidence of skin tears; however, achieving 
the desired behavioural outcomes in quality improvement 
interventions can be challenging.5 6

Interventions that ask participants about their commit-
ment to perform certain actions in relation to a behaviour 
can influence the uptake of that behaviour.7 Research shows 
commitment questions can increase target behaviours in 
accordance with the principles of consistency, where people 
aim to maintain a certain approach across their words, beliefs, 
attitudes and actions.7 8 A positive response to commitment 
questions has shown to increase uptake of targeted health 
services in national, multifaceted interventions.8 For example, 
the monthly rate of Home Medicines Reviews (HMRs) was 
increased among responders who answered positively to a 
commitment question to talk with their general practitioner 
(GP) about having an HMR (rate ratio (RR): 2.64, 95% CI: 
2.39 to 2.92), in comparison to non- responders or those who 
answered negatively. Similar results have been seen following 
interventions aiming to increase the uptake of dose adminis-
tration aid use (RR: 2.53, 95% CI: 2.29 to 2.79), General Prac-
tice Management Plans (RR: 1.30, 95% CI: 1.14 to 1.48) and 
care plans among patients with diabetes (RR: 1.47, 95% CI: 
1.24 to 1.75).8

In 2017, we implemented a quality improvement interven-
tion which aimed to increase the use of emollient moistur-
isers as a strategy to reduce to the risk of skin tears in the 
older Australian veteran community. The aim of this study 
is to evaluate the impact of that national health promotion 
programme on the rate of dispensing of emollient moistur-
isers in the 23 months following the intervention.

METHODS
The Veterans’ Medicines Advice and Therapeutics Educa-
tion Services (Veterans’ MATES) programme, funded by the 
Australian Government’s Department of Veterans’ Affairs 
(DVA), is a national, data- driven, patient- specific, health 
promotion programme that aims to improve the use of medi-
cines and related health outcomes in the Australian veteran 
community.9 The programme accesses the DVA health claims 
database to identify health- related or medicine- related issues 

in the veteran community. The database contains details of 
all prescription medicines, medical, dental and allied health 
services and hospitalisations provided to veterans and their 
eligible dependents as well as gender, date of birth, date of 
death and family status. Of the estimated 196 000 veterans 
alive in 2017, 154 600 (79%) were aged 60 years and over.10 
There were an estimated 82 600 veterans aged 80 years and 
over in 2017.10

The Veterans’ MATES programme is underpinned by the 
behavioural and health promotion theories, Social Cogni-
tive Theory,11 the Transtheoretical Model,12 the Precede–
Proceed Model13 and incorporates the use of commitment 
questions as outlined in persuasive communication7 and 
the Nudge Theory14 to encourage veterans participating in 
the programme to acquire and maintain new behavioural 
patterns.9 A key feature of the programme is individual 
patient- specific feedback provided to GPs about potential 
medicine- related or health- related problems among their 
DVA patients (see figure 1); this is accompanied by advice for 
GPs and a request to review the patient. Supportive evidence- 
based educational materials are provided, and health profes-
sionals are supported by a national call centre staffed by 
pharmacists. Other health professional groups, including 
pharmacists and staff at aged- care facilities are also mailed 
the educational materials to re- enforce messages among the 
healthcare team.

DVA patients receive educational materials specifically 
tailored to them based on their recorded history and they 
also have access to a clinical support phone line staffed by 
pharmacists at a national call centre. Stakeholder self- report 
forms assess participation satisfaction, changes in awareness 
and knowledge, and self- reported behavioural intentions.

Skin tears intervention
This intervention targeted 52 778 DVA patients aged 65 years 
or older who were living in the community or in an aged 
care facility and had risk factors for wound development (see 
figure 1), 14 178 GPs who were identified as the DVA patient’s 
primary GP, 8363 pharmacists and 2504 directors of aged care 
facilities in June 2017. Messages in the educational materials 
to healthcare professionals emphasised the effectiveness of 
the application of an appropriate emollient moisturiser two 
times per day to reduce the risk of skin tears. Messages in the 
educational materials to their DVA patients provided prac-
tical tips on how to look after their skin, including the appli-
cation of an appropriate emollient moisturiser two times per 
day to reduce the risk of skin tears. The brochure for patients 
advised that they may be eligible to receive an emollient mois-
turiser subsidised by Australia’s national Repatriation Phar-
maceutical Benefits Scheme (RPBS).15

Patients were asked to complete a one- page response form 
that included a question regarding whether they were likely 
to talk to their GP about which emollient moisturiser was 
appropriate for their use, we asked: effective moisturisers are 
subsidised through the RPBS). Do you intend to talk to your 
doctor about which moisturiser to use? Respondents could 
select from the answers: Yes, No, Unsure or I already use a 
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moisturiser. Data from the patients’ returned response forms 
were scanned into comma separated files by Australia Post.

To evaluate the impact of the intervention on dispensing 
of emollient moisturisers, we used DVA health claims 
data. Emollient moisturisers are coded in the DVA dataset 
according to the classification and the Schedule of Pharma-
ceutical Benefits item codes.16 We assessed monthly rate of 
claims for emollient moisturisers among all DVA patients 
aged 65 years and older.

The impact of the intervention was measured by comparing 
the rate of dispensing of emollient moisturisers in the popu-
lation targeted in the intervention, before and after the 
intervention. The monthly rate of dispensing of emollient 
moisturisers was calculated as the number of unique DVA 
patients dispensed at least one emollient moisturiser in the 
month divided by the number of DVA patients targeted who 
were still alive in that month. The rate is expressed as the rate 
per 1000 DVA patients per month.

To determine whether the rate of dispensing of emollient 
changed after the intervention, we used proc autoreg in SAS 
V.9.4 to fit an interrupted time series model with autoregres-
sive errors17 and adjusted for seasonality in the data. The 
intervention point was July 2017. We applied a log transfor-
mation to the rate of dispensing to ensure that the predicted 
values were bounded below by zero. We estimated the pre- 
intervention trend (July 2014–June 2017), the change in level 
at the time of the intervention (July 2017) and the change 
in trend post- intervention (July 2017–May 2019) compared 
with pre- intervention. We included indicator variables for 
the months of January–June and August–December in the 

model to adjust for seasonality. July was the reference month. 
We also included another indicator variable in the model 
to estimate the observed peak in the data in August 2017, 
1 month after the intervention. The autoregressive terms 
were selected automatically using the backstep option in 
proc autoreg. The number of additional patient dispensings 
in the 23 months following the intervention was calculated as 
the difference between the number of patients dispensed an 
emollient moisturiser in the time period July 2017–May 2019 
and the predicted number of patients who would have been 
dispensed an emollient moisturiser in the same time period if 
the intervention had not occurred. To calculate the additional 
patient- months of treatment, the total number of additional 
patient dispensings was multiplied by 3. We assumed that one 
dispensing would provide 3 months of treatment as 75% of 
patients return for a refill within 3 months of dispensing.18

To determine the impact of the commitment questions 
on the dispensing of emollient moisturisers, we stratified the 
time series by the patients’ response to the question: do you 
intend to talk to your doctor about which moisturiser to use?, 
as reported in the self- response form. The average rates of 
claims post- intervention were compared across the response 
groups using a log- binomial model using those who did not 
respond as the reference group. Proc genmod in SAS V.9.4 
was used.

Patient or public involvement
The Veterans’ MATES programme involves a number of 
stakeholder groups in the design and implementation of the 
interventions. These stakeholder groups include veterans 

Figure 1 Patient- specific feedback provided to each GP with information about their patient and advice to consider if 
appropriate. DVA, Department of Veterans’ Affairs; GP, general practitioner.
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who access services and subsidies through DVA, as well as 
expert and medical stakeholder groups.

RESULTS
This intervention targeted 52 778 DVA patients. Figure 2 
shows the rate of dispensing of emollient moisturisers in 
the targeted DVA patients along with the predicted rate of 
claims with and without the intervention. Table 1 shows that 
prior to the intervention the rate of dispensing declined by 
2.8% per month (95% CI: −3.2% to −2.4%), starting from 2.2 
dispensings per 1000 DVA patients in July 2014 and declining 
to 0.7 per 1000 in May 2017 (figure 2). In the month of 
the intervention (July 2017), the rate of claims increased 
6.3- fold followed by a further 1.8- fold increase in August 
2017. Six months after the intervention, the rate remained 
high at six dispensings per 1000 patients. After 18 months 
post- intervention, the increased rate of dispensing of emol-
lient moisturisers was sustained at 4.5 dispensings per 1000 
patients compared with the predicted rate of 1 dispensing 
per 1000 patients per month. Based on this model, we esti-
mate that the Veterans’ MATES intervention resulted in an 

additional 3635 dispensings and an additional 10 905 patient- 
months of treatment with an emollient moisturiser in the 
2 years following the intervention.

The gradual increase in the observed and fitted rates 
over the course of the calendar year is likely due to the PBS 
safety net implemented by the Australian Government to 
ensure affordability of medicines to families in a calendar 
year. Patients receive subsidised medicines (including emol-
lients under the RPBS) free of charge once the safety net is 
reached. It is common for rates to increase over the course 
of the calendar year as patients obtain extra quantities of 
medicines to stockpile for the new year when standard prices 
resume.

Figure 3 shows the rate of dispensing of emollient mois-
turisers stratified by the response of yes, no/unsure or no 
response in relation to whether DVA patients intended to talk 
with their GP about an appropriate emollient moisturiser to 
use. There were 8162 DVA patients who responded that they 
would talk to their GP, 3977 who indicated that they would 
not talk to their GP or that they were unsure and 40 639 who 
did not respond. The increase in the rate of dispensings 

Figure 2 Observed and modelled rate of patients dispensed emollient moisturisers in the targeted DVA patients.

Table 1 Results of segmented regression model assessing the impact of the Veterans’ MATES intervention on emollient 
dispensing

Exponential parameter 
estimate (trend as % 
change per month) 95% CI P value

Intercept 2.50 2.27 to 2.78 <0.0001

Pre- intervention trend 0.97 (-2.8%) 0.97 to 0.98 (−3.2% to −2.4%) <0.0001

Change in level in the month of the intervention 6.29 5.19 to 7.61 <0.0001

Additional change in the level in for the month of 
August 2017 only

1.78 1.32 to 2.39 0.0003

Change in trend after the Veterans’ MATES intervention 1.00 (-0.4%) 0.99 to 1.01 0.43

MATES, Medicines Advice and Therapeutics Education Services.
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post- intervention was highest among those who indicated 
they would talk to their GP.

Compared with the rate of dispensing for DVA patients 
who indicated that they would not talk to their GP or were 
unsure, the rate of dispensing in those who indicated they 
would talk to their GP was more than six times greater (rate 
ratio=6.2, 95% CI 4.4 to 8.7) than those who did not respond, 
and a sustained increase was observed over the whole 
follow- up. Those who did not respond were similar to those 
who responded that they would not talk to their GP or were 
unsure (RR=1.09, 95% CI: 0.8 to 1.5).

DISCUSSION
Our nation- wide intervention was successful in increasing the 
use of emollient moisturisers in older Australians, resulting 
in an additional 10 905 patient- months of treatment. In 
keeping with behaviour change theory regarding patient 
engagement and use of commitment questions, the largest 
increase to emollient moisturiser use was seen in people 
who returned a response form for the intervention which 
indicated they intended to speak to their GP about using 
an emollient moisturiser. The intervention was informed by 
two studies, which showed the benefits associated with a rela-
tively low- cost, simple intervention of applying an emollient 
moisturiser two times per day to reduce the incidence of skin 
tears in older people in a hospital and aged care setting.3 4 
Although we are unable to assess whether our intervention 
resulted in reduced skin tears for participants, we were able 
to show the rate of dispensing of emollient moisturisers 
increased substantially after implementing the intervention, 
and that there was a sustained increased rate of dispensing 
18 months after the intervention. Strategies used in the DVA 
patients’ educational brochure and response form are likely 
to have facilitated the positive behaviour change. Behaviour 
theory suggests that asking questions about target behaviours 

makes it more likely that people will perform the targeted 
behaviour, and that people who make an initial commit-
ment which is active, public or freely chosen, are more likely 
to behave consistently with their initial commitment.7 ‘Call 
to action’ questions, a form of commitment question, were 
used in our study as an active strategy to influence behaviour 
change. Having a specific and practical message in the DVA 
patients’ educational brochure about how to reduce the risk 
of skin tears, and ‘call to action’ or ‘commitment’ questions 
in the response form, were likely to have prompted patients 
to be consistent and say ‘yes’ to both questions: ‘since reading 
the brochure, are you more likely to moisturise twice a day?’ 
and ‘do you intend to talk with your doctor about which mois-
turiser to use?’ A sixfold increase in the rate of dispensing of 
emollient moisturisers in the 2 months after the intervention 
in patients who said they intended to speak with their GP 
about an appropriate emollient moisturiser compared with 
those who did not report an intention to speak with their 
GP indicates the call to action questions helped facilitate the 
behaviour change. The simplicity associated with commit-
ment questions7 8 suggest asking straightforward questions 
about behaviour and intentions are a beneficial addition to 
the targeted educational intervention.

The strength of our study lies in its national involvement of 
the older community and healthcare professionals, and the 
ability to track dispensing of prescribed emollient moistur-
isers on a national level. Our results are likely to be gener-
alisable to older Australians living in the community and in 
aged care facilities. There are limitations to this study. The 
patients who responded positively may have been more likely 
to have engaged in the behavioural outcome regardless of 
the commitment questions; however, given, respondents who 
indicated no or unsure had some level of engagement with 
the programme and results for this strata were no different to 
non- responders, responding as a factor did not appear to be 

Figure 3 Rate of patients dispensed an emollient moisturiser in the targeted DVA patients grouped by reported intention to talk 
to their GP about an appropriate emollient moisturiser to use.
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influential. A further limitation of the study was the inability 
to identify skin tears in the data to determine the impact 
of the intervention on health outcomes. However, prior 
research has shown that the use of an emollient moisturiser 
reduces the incidence of skin tears in older people,3 4 so it is 
likely that the increased use of moisturisers as a result of our 
intervention was associated with improved health outcomes. 
While the administrative claims data used in this study has 
advantages, including large sample size, it is also unable to 
capture behavioural data, including whether and how the 
emollient was used by the patients who obtained it following 
the intervention. Furthermore, it is possible that patients 
accessed privately funded emollients which are not captured 
in our data, despite being eligible for subsidised items. Future 
work should explore the impact of a targeted intervention on 
increasing emollient use where skin tear outcome data are 
available.

Our study demonstrates that a targeted patient- specific 
programme is useful for increasing the use of emollient 
moisturisers in older people. Commitment questions are an 
important driver of health behaviour change.
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