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ABSTRACT

We aimed to explore reasons for (non-)adherence to self-care among people with
diabetic foot ulcers, as well as barriers and solutions to improving their self-care
adherence. We performed a qualitative study, recruiting people with a diabetic foot
ulcer from a community diabetic foot clinic. Semistructured interviews were held
with participants. Data saturation occurred after 9 and was confirmed after 11 partic-
ipant interviews. Interviews were audio-taped, transcribed verbatim and analyzed
using the framework approach. Findings were mapped and the World Health Organi-
zation’s (WHO) adherence dimensions were applied to themes identified. The key
themes identified were (1) participants performed recommended practices in self-care;
(2) participants relied heavily on care support; (3) motivations for self-care came from
“staying well”; and (4) there was a disparity between self-care knowledge and under-
standing. Barriers identified included poor mobility and visibility, difficulty wearing
offloading devices or using wound dressings, and frustration with lack of progress.
Solutions to improve adherence included integrating self-care as routine, improved
education, more external help and improving visibility. All five WHO adherence
dimensions played a role in (non-)adherence to diabetic foot ulcer self-care. We con-
clude that adherence to recommended diabetic foot ulcer self-care was limited at best,
and reasons for nonadherence were multidimensional. Based on the factors related to
(non-)adherence and the barriers and solutions described, we suggest clinicians obtain
a broad view of a person’s situation when aiming to improve self-care adherence.

INTRODUCTION

Diabetic foot ulcers affect 19%—34% of the people with
diabetes in their lifetime and are associated with a signifi-
cant increase in morbidity and mortality and a decreased
quality of life.1–4 Best practice treatment of diabetic foot
ulcers requires weekly or fortnightly outpatient visits in mul-
tidisciplinary foot clinics5 typically over several months.6

Yet, the majority of overall care actually takes place away
from the multidisciplinary clinic in the person’s home and is
referred to as self-care.5 This diabetic foot ulcer self-care typi-
cally consists of wearing an offloading device at all times,
changing wound dressings, and frequently checking the ulcer
for infection or deterioration. For diabetic foot ulcers to heal,
adherence to this self-care is crucial,7,8 but these recommen-
dations have been described as extremely difficult.9

According to the World Health Organization (WHO),
adherence to care is a multidimensional phenomenon, deter-
mined by the interplay of five sets of factors: social and eco-
nomic, therapy-related, patient-related, health-system-related,

and condition-related factors.10 When applied to people with
a diabetic foot ulcer, these dimensions can all be expected to
play a role in self-care. For example: social and economic
factors often concern limited health literacy and social sup-
port of patients with foot ulcers11–13; therapy-related factors
are the side effects of treatment, such as caused by
offloading devices14,15; patient-related factors involve the
person’s existing knowledge, skills, and beliefs of the ben-
efits of care11,13,16; health-system-related factors include
the lack of reimbursements for offloading and dressings
that are common in most nation’s health systems17; and
condition-related factors are often the other self-care compo-
nents imposed by general diabetes care as well as concomi-
tant depression.13

Despite its importance, adherence to diabetic foot ulcer self-
care has received surprisingly limited attention in research and
has focused primarily on the area of offloading.18,19 A system-
atic review on offloading interventions for diabetic foot ulcers
recommended that “ways to improve adherence and to encour-
age patients to adhere should receive immediate attention from
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clinicians and researchers”.18 Further, the first-ever prospective
study on predictors of offloading adherence found that poor
offloading adherence was mostly seen in patients who experi-
enced postural instability and those with less severe ulcers.14

However, offloading is only one aspect of foot ulcer self-care,
and other aspects along with the five sets of factors outlined by
the WHO are yet to be investigated.

While very little attention has been afforded to adherence
in people with foot ulcers, adherence to self-care in people
without an ulcer has received a little more attention. For
people at high-risk of ulceration (i.e., those in remission
after healing of a diabetic foot ulcer1,20), adherence has been
studied in relation to preventative interventions, such as
custom-made orthopedic footwear use or foot temperature
monitoring at home.19 Systematic reviews show that the
effects of such interventions are significantly enhanced in
adherent patients.19,21 Observational studies on custom-made
orthopedic footwear to prevent ulceration indicate that adher-
ence is related to the perceived benefit of the footwear.22,23

For people at low-risk of ulceration, this concerns general
self-care such as daily foot checks and washing and drying of
toes, with nonadherence found to be related to poor illness
beliefs or a lack of awareness.11,12,24,25 However, interven-
tions to improve adherence have not been established to
date.19,21 Furthermore, the self-care activities required for
people at high-risk or at low-risk of developing diabetic foot
ulcers are considered to be significantly different to the more
urgent and extensive self-care required in people with a dia-
betic foot ulcer.

The WHO urges that people are not solely responsible for
treatment adherence, and research into this topic needs to
encompass a broad and in-depth perspective incorporating
these various dimensions.10 With adherence to diabetic foot
self-care being a multifactorial and complex process and
influenced by individual experiences and the places where
people live, better understanding of diabetic foot ulcer self-
care adherence requires research with a range of methods, both
qualitative and quantitative, to reflect the multifactorial nature
of adherence.10,13 This can also be seen from a qualitative
study in this population, where disruptions and adaptations
during foot ulcer care are described.9 The rich descriptions
from this study underline the importance of qualitative
methods; however, since they did not investigate self-care
adherence, nor any of the factors or dimensions related to self-
care, qualitative research on this topic remains needed. With
the lack of research on the multiple factors of diabetic foot
ulcer self-care adherence, and the various dimensions that
play a role, we chose to perform a qualitative study in this
area. The aim of this study was to explore reasons for (non-)
adherence to self-care among people with diabetic foot ulcers,
and their practical and contextually tailored solutions for
improving self-care adherence.

METHODS

Study design

We performed a qualitative study using face-to-face
semistructured interviews, using the framework approach.26

The study protocol was approved by the Prince Charles Hospi-
tal’s Human Research Ethics committee (HREC/17/QPCH/14).

All study procedures were in accordance with the Declaration
of Helsinki.

Participants

People aged 18 years or above with a diagnosis of type 1 or
type 2 diabetes mellitus and a foot ulcer (“full-thickness
lesion of the skin below the malleoli”5), and who owned a
smartphone, were eligible to participate. Owning a smartphone
was an inclusion criterion as this study was a part of a larger
research project investigating the development of a smartphone
application.27 Demographic details were obtained from the par-
ticipant via self-report before the start of the interview and con-
firmed with the information as recorded by their podiatrist in
the validated Queensland High Risk Foot Form clinical record
during their last visit to the clinic.28

Development of interview guide

A 40-item, semistructured interview guide was developed.
The systematic nature of the framework approach allowed
for the interview guide to be structured to align with the var-
ious aspects and factors of diabetic foot ulcer self-care. For
the purpose of this study, the WHO definition of self-care
was used: “the ability of individuals, families, and commu-
nities to promote, maintain health, prevent disease, and to
cope with illness with or without the support of a health-care
provider” (https://apps.who.int/iris/handle/10665/205887).
The interview guide was piloted with two persons not

included in the study, to ensure validity and feasibility.
The final version of the interview guide consisted of two
sections: participant’s self-care practices and use of
smartphone technology. Only the section on self-care was
used for this study and comprised 23 items across 3 subsec-
tions: (a) current self-care practices (11 items), (b) barriers to
and facilitators of self-care (6 items), and (c) personal ideas
on strengthening treatment adherence (6 items). See Appen-
dix for the interview guide.

Procedures

Participants were recruited from the diabetic foot clinic of
the Chermside Community Health Centre in Brisbane,
Australia. Patients meeting eligibility criteria were informed of
the study by their podiatrist, and when interested invited
to participate by the research team. Based on previous
experience,22,29 it was expected that 10–12 participants
would suffice for this qualitative study; data saturation
was reached after 9 participants and confirmed after 11
participants.26

Interviews were held in a private room within the diabetic
foot clinic, with only the participant and the investigator pre-
sent. Before the start of the interview, the study was again
explained to the patient. Patients then provided informed
consent. All interviews were held by the same investigator
(LS), who was trained before the start of the study by two
experienced qualitative researchers (JvN and BP). Interviews
lasted approximately 60 minutes. Interviews were voice-
recorded digitally and transcribed verbatim by one investiga-
tor (LS), while this investigator also made notes during the
interview. All data were stored securely, in line with the
university’s data storage policies.
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Data analysis

We used the framework approach for analysis of the
semistructured interviews undertaken in this qualitative
study.26 Three (LS, BP, JvN) investigators were involved in
data analysis. The complete framework approach for data
analysis consisted of:

1. Familiarization: By listening to interviews, tran-
scribing data, and reading and rereading transcripts.
Notes taken during interviews supplemented these
transcripts.

2. Thematic framework identification: Preliminary
codes and themes were developed for relevant sec-
tions of data and revised to include emergent con-
cepts or themes. After three interviews, codes and
themes were discussed between the three authors to
reach consensus.

3. Indexing: Data from all transcripts were indexed using
generated codes and categories. Data were coded
through SaturateApp, a web-based tool for collabora-
tive qualitative analysis (available at www.saturateapp.
com). After each interview, codes were checked for sat-
uration. Data saturation occurred after nine and was
confirmed after eleven interviews.

4. Charting: The coded data were summarized and char-
ted. Pertinent sections of data were copied and placed
under thematic headings, with reference to the pages
and lines in the transcripts.

5. Mapping and interpreting data: Associations between
themes and explanations for the data were investigated
by mapping and interpretation. Findings were mapped
and interpreted within the themes identified; the WHO
adherence dimensions (social and economic factors;
therapy-related factors; patient-related factors; health-
system related factors; condition-related factors10)
were applied to each theme.

Finally, all themes and interpretations were discussed between
all authors, until consensus was reached in the findings.

RESULTS

Participants

Characteristics of the participants are displayed in Table 1.
Of the eleven participants, ten were male, ages ranged from
43 to 74 years. Six had type 2 diabetes and five had type
1 diabetes. Median duration of their diabetic foot ulcer was
12 months, ranging from 3–84 months, and most ulcers
were on the plantar surface of the foot.

Section 1: Current self-care practices

Four themes were identified related to participants’ current
self-care practices and their adherence to these practices.
The themes and their mapping to the WHO dimensions are
summarized in Table 2 and described below with additional
details and quotes to illustrate.

Theme 1: Recommended and alternative self-care

practices

The first theme identified concerned recommended and alter-
native self-care practices. Together, participants described

the six key self-care practices that are recommended in
the international guidelines,5 namely, dressing changes,
checking of feet, wearing the offloading device, ensur-
ing cleanliness, moisturizing and preventing excessive
moisture.

“…I’m changing the dressing every second day, and give
the foot a good wash in the shower prior…” (P1)
“…change the dressing, then we wash with saline solu-
tion, put fresh dressings on and tape it down, and put a
bit of semi-compressed felt on…” (P4)
“Make sure you do regular checks of your foot, every
night.” (P6)

Although participants recognized the importance of some of
these six key self-care practices, no single recommended
self-care practice was mentioned by all participants. Further,
low rates of adherence were typically reported for these self-
care practices, most frequently for wearing offloading foot-
wear at all times (see further theme 4) or checking the ulcer.
As such, adherence to all key recommended self-care prac-
tices can be interpreted as limited.

Table 1. Participant characteristics (n = 11)

Characteristics N (%) or Median (range)

Gender
Male 10 (91%)
Female 1 (9%)

Age
(Years) 53 (43–74)

Education
High school 4 (36%)
Associate diploma 6 (55%)
Degree 1 (9%)

Occupation
Employed 5 (45%)
Unemployed 2 (18%)
Retired 3 (27%)
Student 1 (9%)

Diabetes
Type 1 5 (45%)
Type 2 6 (55%)

Diabetes complications
Peripheral neuropathy 11 (100%)
Retinopathy 4 (36%)
Nephropathy 1 (9%)

Ulcer location
Hallux–plantar 4 (36%)
Hallux–medial 2 (18%)
Metatarsal heads 3 (27%)
Midfoot–plantar 2 (18%)

Ulcer duration
(Months) 12 (3–84)
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“No, no, I take them [offloading device] off and wear slip-
pers around the house.”(P10)
“No [I don’t check my ulcer frequently], I must say I’m
a bit slack with it because the position […] it’s in such a
difficult spot.” (P11)

In addition, the participants used an array of alternative self-
care practices that are not recommended, some with the poten-
tial to cause serious harm or complications. For instance, some
participants described using their fingers to feel the wound area
to determine if it had reduced in size or healed without describ-
ing any hygiene measures before or afterwards.

“And I also feel … to see if there’s anything tender,
using my fingers.” (P2)

Theme 2: Reliance on care support

The second theme identified was reliance on caregivers for
self-care. We found a strong reliance on the need for care-
givers to provide assistance to adhere to self-care practices.
Most participants were dependent on family (mainly their
partner) or paid caregivers, who were cited as an “essential

component” in maintaining their self-care practices. Of the
six participants who indicated they were completely dependent
on caregivers, four suggested they were completely unable to
provide any self-care themselves when their caregivers were
unavailable. In such instances, those participants described
the need to approach other caregivers such as external family
members, paid caregivers, or they would even go back to the
diabetic foot clinic for simple dressing changes.

“My wife does it all. I just lay down and she looks after
it.” (P10)
“If it does need a little changing [when caregiver is not
around], I’ll try to arrange to get down here [the diabetic
foot clinic].” (P8)

Theme 3: Motivations for self-care

The third identified theme concerned motivations for self-care
practices. The notion of “staying well” was a common moti-
vation among participants. This was, however, interpreted dif-
ferently by participants. For some, staying well meant not
having their affected limb amputated, and this was described
as their primary motivation for self-care. Others described an

Table 2. Themes, WHO dimensions, and codes in relation to ‘Current self-care practices’ (section 1)

Theme WHO dimensions Codes (N)

1. Recommended and alternative
self-care practices

Social and economic
Therapy-related
Patient-related
Health-system-related
Condition-related

Recommended self-care practices:
Dressing changes (10)
Checking of feet (5)
Wearing offloading device (3)
Ensuring cleanliness (6)
Moisturizing (7)
Preventing excessive moisture (4)
Alternative self-care practices:
Fingers to check (2)

2. Reliance on care support Social and economic Dependent on caregivers (6)
Partially dependent (4)
Independent (1)

3. Motivations for self-care Social and economic
Therapy-related
Patient-related factors

Aim to stay well:
Not to lose limb (5)
Maintain stable foot ulcer (2)
Not attend podiatry appointments (1)
Recovery (6)
Optimizing day-to-day activities (6)

4. Self-care knowledge and
understanding

Therapy-related
Patient-related
Health-system-related

Clear information from prescribers, but at times
confusing (8)

Inadequate information (3)
Not wearing offloading at all times (8)
Wearing soft footwear to “protect” (2)
Using antiseptics to clean (3)

Note: N = number of participants where this was coded in data analysis. The total within one theme can exceed 11, because
some participants provided more than one response within one theme.

Adherence to diabetic foot ulcer self-care van Netten et al.

Wound Rep Reg (2019) © 2019 by the Wound Healing Society4



acceptance that returning to a state without a foot ulcer was
unlikely and considered staying well as maintaining an uni-
nfected ulcer. The third notion of staying well concerned
participants pointing to actual recovery as their motivator.

“Trying not to lose another toe. I don’t want to lose any-
more past my foot. I want to try to keep them all.” (P6)
“I’d be happy if I just get check-ups in order to maintain
it… I don’t think I can ever get to the point where it will
disappear completely.” (P5)
“I’m going for a kidney transplant and naturally the
ulcer has to be healed before that.” (P11)

Apart from the aim to stay well, another motivator was opti-
mizing day-to-day activities. This was described by partici-
pants as wishing to restart their day-to-day routines through
hobbies, work, and family activities.

“I want to be able to run around with my family and do
things. I want to be able to work.” (P3)
“The hassle is that you can’t just go swimming with your
kids, like you know, at the beach? Which you want.” (P8)

Theme 4: Self-care knowledge and understanding

The last theme concerned self-care knowledge and under-
standing, where we found a disparity between the two. Most
participants reported to possess self-care knowledge, but
from the interviews it became clear that this understanding
was predominantly related to dressing changes. For other
aspects of self-care it was often missing or inadequate, espe-
cially when related to offloading.

“You should never be walking around barefoot. So even
when I’m upstairs, that’s why I keep a pair of socks
on.” (P8)
“Well, in terms of offloading, I put a bandage on my foot
to offload pressure” (P7)

Participants had received their self-care information pre-
dominantly from their health-care practitioner, and when
asked directly they indicated they perceived the informa-
tion as clear and adequate, and they described a trusting
relationship. However, participants also described receiv-
ing confusing and conflicting self-care information.
Potential areas of confusion included the type of wound
dressing or moisturizer to be applied and, again, appropri-
ate offloading.

“…people here are saying that I really should have an
open sandal [i.e.: post-operative sandal] but all the other
information on diabetes and particularly with neuropa-
thy, you should wear closed-in shoes…” (P2)
“I don’t understand what they meant when the podiatrist
said to me – “have you got a cast on your foot?” I’m
thinking have I got a broken foot? […] But nobody ever
asked me whether I know what it meant by a cast.”(P9)

To gain further insight into participants’ knowledge, we
asked them about the advice they would give other patients
in their situation. Most participants cited advice consistent
with recommended self-care practices, reflecting adequate
knowledge, especially in relation to the frequency of dressing
changes and daily foot checks. However, misconceptions and
inadequate understanding of proper self-care practices were
reflected in participants’ descriptions of their adherence to
offloading. This was most pronounced in relation to the neces-
sity of wearing offloading devices at all times, as clearly illus-
trated by this participant:

“I wear it [offloading device] everywhere, everywhere,
EVERYWHERE. Everywhere. But well, at home …I walk
around in my socks.” (P3)

Section 2: Barriers to self-care adherence

We identified four barriers to self-care adherence. The bar-
riers and their mapping to the WHO dimensions are summa-
rized in Table 3 and described with additional details and
quotes to illustrate below. The facilitators identified based
on section 2 of the interview were overlapping with the
solutions as identified from section 3. We have therefore
combined these in section 3, as practical solutions.

Barrier 1: Poor mobility and visibility

Most participants cited that their limited mobility in combina-
tion with the location of their ulcer (most often on the plantar
surface of their foot) resulted in poor accessibility to and visi-
bility of their ulcer. This limited their ability to check their
ulcer and conduct wound-dressing changes themselves.

“The main thing is not being able to actually see under
the foot…like I’m just approximately putting it [the dress-
ing] in the position I think it is.” (P11)

Barrier 2: Difficulty wearing offloading devices at all

times

Another challenge was wearing offloading devices, as they
seemed to impose limitations on everyday activity. Partici-
pants also experienced complications from wearing offloading
devices, as well as some instability while wearing them.

“Like at the moment because of three days a week I’m at
college, that’s obviously difficult. You can’t do that [wear
offloading device] there and I’m driving, so it’s even har-
der.” (P3)
“Just because of the way my foot is, I’d be rubbing my
ankle against the moon boot … then we’ll start the whole
thing over again.” (P7)

Barrier 3: Difficulty with using wound dressings

Having to use wound dressings posed challenges, in relation
to being able to care for one’s foot hygiene (i.e., wound
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dressing needs to stay dry while showering), with keeping
the dressing in the correct place at the location of the foot
ulcer, but also socioeconomically in purchasing or in the
numbers available to them.

“So, keep the foot dry – so the foot can go into a plastic
bag. Tape it up, bend it over and then you roll (over) the
top so that (there are) no seepages.” (P9)
“We had a lot of problems with them [wound dressings]
coming off all the time, because it’s in high pressure
zone… by the time I got home, the one they had put on
had fallen off.” (P3)

Barrier 4: Frustration with lack of progress

The last challenge identified was participants’ frustration
with the lack of progress despite being adherent to self-
care. This was described mostly in terms of the chronicity
of their wound. This lack of progress threatened longer
term adherence, especially in participants feeling they were
adhering to all self-care practices in addition to regular
podiatry visits.

“I try to be positive but there was a period when I was
really frustrated about it and upset. Because every time
the dressing came off, [the ulcer] got worse.” (P2)
“…I was coming here every week and I just wasn’t get-
ting any better. I was staying off my feet like I was told
and I was getting annoyed with it.” (P3)

Section 3: Solutions to improve self-care adherence

We identified four practical solutions to improve self-care
adherence. The solutions and their mapping to the WHO
dimensions are summarized in Table 3 and described with
additional details and quotes to illustrate below.

Solution 1: Integrating self-care as daily routine

The first solution to improve adherence described was
the importance of integrating self-care into their daily
routine, allowing participants to keep on top of self-care
practices. Many participants identified that self-care
should be seen as being similar to bathing or brushing
one’s teeth.

Table 3. Themes, WHO dimensions, and codes in relation to ‘Barriers to self-care adherence’ (section 2) and ‘Solutions to
improve self-care adherence’ (section 3)

Barriers WHO dimensions Codes (N)

1. Poor mobility and visibility Patient-related
Condition-related

Limited mobility (6)
Ulcer location (9)

2. Difficulty wearing offloading
devices at all times

Social and economic
Therapy-related
Patient-related
Health-system-related
Condition-related

Limited in participation (6)
Causing complications (4)
Difficulties donning/doffing (1)

3. Difficulty with using wound
dressings

Social and economic
Therapy-related
Patient-related
Health-system-related

Shower adaptations (3)
Keeping dressing in place (3)
Purchasing dressings (2)
Availability of dressings (1)

4. Frustration with lack of progress Therapy-related
Patient-related
Condition-related

Chronicity of ulcer (3)
Frustration with caring (3)

Solutions
1. Integrating self-care as daily routine Therapy-related

Patient-related
Condition-related

Make it a routine (7)

2. Better education Therapy-related Education for carers (3)
Support dressing packs (1)

3. External help Social and economic
Health-system-related

More informal caregivers (5)
Better access to paid caregivers (3)

4. Improving visualization of and
accessibility to the ulcer

Social and economic
Therapy-related
Patient-related

Involving family members (5)
Use aids (3)

Note: N = number of participants where this was coded in data analysis.
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“It’s a case of I’ve gotta get in and do it, and that’s what
I do. So it’s kind of a routine… yeah it becomes more
automated.” (P5)

Solution 2: Better education

Several participants cited the importance of routine advice
and education on recommended self-care practices for them-
selves and their caregivers, and pointed to a lack of educa-
tion available. A participant suggested the development of
“support dressing packs” (including education on how to
use it), to assist in wound-dressing changes.

“They could … maybe offer some training. You know, to
the spouse or person who’s going to do it and show them
how to do the dressings and the changes.” (P8)

Solution 3: External help

With strong reliance on caregivers to provide self-care,
external help was a priority for many participants. Increasing
the number of informal caregivers (family or friends), as
well as access to paid caregivers (in the form of domiciliary
visits), were identified as key solutions to being adherent to
self-care.

“You can get nurses in the home who come every second
day to my house to do my dressing.” (P7)

Solution 4: Improving visualization of and

accessibility to the ulcer

With the challenge of limited visibility of the ulcer (chal-
lenge 1), several methods were suggested as solutions to
improve visualization of and accessibility to the foot ulcer.
Some methods focused solely on the participant and
involved simple tools, while others indicated better involve-
ment of caregivers would be the solution.

“I use a mirror if I’m concerned, just to see generally
the foot where I had the amputation.” (P5)
“…you’ve got to get someone else involved … The prac-
tice here, or your partner or wife, or best friend… just to
make sure it’s not getting any worse.” (P7)

Different self-care categories of participants

While coding, we identified that participants’ behavior could
be categorized into two discrete groups in relation to their
(non-)adherence: behavior indicating a lack of awareness of
appropriate self-care practices (participants with codes pri-
marily in relation to theme 4, barrier 1 and solutions 2 and
4), and behavior indicating a lack of motivation in following
through with self-care practices (participants with codes pri-
marily in relation to theme 3, barrier 4 and solution 3). The
first group primarily consisted of participants describing a
poor understanding of what appropriate self-care actually

was, but had a motivation to adhere to these if they knew
what they were. The second group consisted of participants
who were unable and unwilling to perform the self-care
themselves. These were the participants who were frustrated
with their lack of progress, for whom their foot ulcer was
only a small part of their disease, or who perceived the
inconveniences of self-care outweighed any (future) benefits
of expedited healing. We identified barriers to self-care
adherence in the first group concerning therapy-related fac-
tors (complexity of treatment) and patient-related factors
(knowledge and skills), while for the second group, it was a
combination of all five WHO dimensions.

DISCUSSION

While the importance of adherence in diabetic foot ulcer
care is widely acknowledged in clinical practice, research in
this field remains limited.19 As a result, there is no guidance
available for the clinicians to improve adherence in daily
clinical practice.21 From our qualitative study, we found that
adherence to recommended diabetic foot ulcer self-care was
limited at best, and factors from all WHO domains seemed to
play a role. The findings from this study confirm that adher-
ence is a multidimensional phenomenon.10 To improve self-
care adherence, multidimensional interventions may be
needed, depending on an individual’s situation. In clinical
practice, this could start by considering the relevance of each
of the five domains of the WHO adherence framework for an
individual, to determine the most pressing domains and the
most readily available solutions to improve their self-care
adherence. As an example of such a structured assessment,
we will relate our findings in this discussion to the WHO
adherence domains, as well as the broader literature.
Social and economic factors play a major role in diabetic

foot ulcer self-care adherence and this takes various forms. The
most important here is the reliance of patients on caregivers for
their self-care, in line with experiences described in another
study.9 The personal circumstances of patients should therefore
always be taken into account and access to paid caregivers
should be improved. Another economic factor was the burden
caused by the necessity of wearing offloading devices at all
times. This could take extreme forms, as described previously
in a case report where a patient chose to undergo early major
amputation over prolonged offloading with the chance of ulcer
healing in order to facilitate quick return to work.30 Developing
offloading devices suitable for various jobs may positively
influence adherence.
Therapy-related factors concern the complexity and longev-

ity of diabetic foot ulcer self-care. Rather than one action, rec-
ommended self-care consists of multiple parts, and all need to
be performed daily and over long periods of time. This has
been described in another study as “extremely difficult.”9 Our
findings partly confirm this, but take the research one step fur-
ther by also describing facilitators and participants’ solutions
to this barrier. However, it is important to realize, for both
researchers and clinicians, that this is an additional task,
implied by the presence of the foot ulcer, on patients who
are already caring in a complex and erratic environment.31

Of the various therapy-related factors, we found adherence
especially challenged in relation to wearing offloading
devices. The role of instability, as recently identified by
Crews and colleagues,14 was confirmed in our study. Even
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more striking was participants’ limited understanding of
the need to wear offloading at all times, especially at and
around home. This is in line with studies on preventative
footwear, where adherence at home was significantly lower
compared to outside the house.32 When educating people
with a diabetic foot ulcer, clinicians should ensure that the
person actually understands the education.13 Furthermore,
the development of specific home-offloading devices to
improve adherence could be undertaken in future research.

Patient-related factors identified concern their understanding,
skills, and motivation in self-care adherence. Skills to perform
self-care can be challenging with the limited visibility and
accessibility of one’s foot. Tools to better visualize the plantar
portion of the foot, for example with dedicated smartphone
photos and applications,27 need to be developed in future
research. Motivation to adhere to self-care was often related to
negative goals, such as a fear of amputation, and based on a
biomedical model of illness. Participants more often described
their foot ulcer and avoiding potential infection, hospitalization
or amputation than social or familial factors as motivators. This
might explain the frustration expressed by participants, as nega-
tive goal-setting can be harder to maintain. In clinical practice,
it could be worthwhile for clinicians to not stress the negatives
and increase the fear of amputation, but rather focus on
patients’ social or familial goals, and emphasize these during
the course of treatment.

Health-system-related factors concern the availability and
reimbursement of dressings and offloading devices, as well as
the education provided by the practitioners. Regarding the
first, it is important to note that the diabetic foot ulcer popula-
tion is often experiencing financial challenges,17,33 as indeed
described by some of the participants in this study. All
essential components of self-care should be made available
to patients, as the long term consequences of amputation
are much more expensive and healing of foot ulcers is not
only cost-effective, but cost-saving.34 The health-system
should also facilitate the education of individuals and,
probably even more important, their carers. The confidence
expressed in clinicians by participants in this study also
stresses an important route to improve adherence via the
health-system, as others have shown that the quality of the
relationship between patients and providers of care corre-
lates with adherence.10

Finally, condition-related factors were seen in the com-
orbidities people have to deal with that hinder their self-care,
and in the large number of self-care practices they already
need to perform on a daily basis.

Overarching from the themes and domains, we could catego-
rize participants’ behavior in two groups: behavior indicating a
lack of awareness and behavior indicating a lack of motivation.
The first group seemed to have an inadequate understanding of
the self-care information presented to them, which could have
undesirable influences on wound-healing outcomes.12,35 The
second group appeared to resist self-care recommendations
owing to a repertoire of factors encompassing biomedical,
social, and psychological aspects. For these patients, interven-
tions based on motivational interviewing may be an important
avenue to pursue in future research and practice.36 However,
more research is needed to pinpoint if this categorization is
reflective in the population.

This study was limited by its qualitative design, and the
results should be seen as hypothesis-generating, not testing.26

Another limitation was participant selection. As this was a

qualitative study, we did not aim for a representative population
of participants. Compared to an average population of people
with diabetic foot disease, we had an overrepresentation of peo-
ple with type 1 diabetes, while we did not include immigrants
or people identifying themselves as indigenous.37 Furthermore,
all included participants were diagnosed with peripheral neu-
ropathy. While the majority of people with diabetic foot ulcers
have neuropathy,6 the missing ability to feel their feet may
cause specific patterns of (non-)adherence. The conclusions
from the current study are therefore specifically applicable to
those people with neuropathy only. We were also limited by
not doing a formal assessment of health literacy and socioeco-
nomic status of quality of life.
For clinical practice, the findings of this study mean

the following: As stressed by the WHO, people cannot be
seen as solely responsible for taking their treatment:
social, economic, and health-system factors all affect their
behavior and capacity to adhere to diabetic foot ulcer self-
care. People’s ability to adhere to mutually agreed treatment
as optimally as possible is compromised by multiple barriers.
To improve adherence, and thereby improve ulcer healing
outcomes, it is important that all factors and barriers are con-
sidered when discussing adherence with a patient, and that all
are studied when investigating adherence-improving interven-
tions.10 Development of a framework to assist clinicians in
structured assessment would be a good first step toward
adherence-improving interventions. Until such a framework
or specific interventions are developed, we recommend clini-
cians support their patients in trying to address and remove
any barriers to treatment adherence. Clinicians can focus their
education on clear and simple messages, tailored to the indi-
vidual.13 It is important to check whether these messages
have been truly understood, which goes beyond a person’s
ability to reproduce the knowledge.13 And while clinicians
may not change a person’s social or economic situation, it is
important to know what access to care your patient has when
away from the clinic.
In conclusion, we found that adherence to recommended

diabetic foot ulcer self-care was limited at best, and reasons
for nonadherence were multidimensional. Based on the bar-
riers and solutions described, we suggest clinicians obtain a
broad overview of their patient’s situation to improve self-
care adherence, including their mobility and visibility, their
social situation and the presence or absence of external help,
and their difficulties with wearing offloading devices and
using wound dressings. Using structural assessment of these
factors related to self-care adherence, clinicians may assist
people with a diabetic foot ulcer in finding solutions to
improve their adherence, and thereby also improving their
ulcer healing outcomes.

ACKNOWLEDGMENTS
The authors express their gratitude to all participants and to
the practitioners in the diabetic foot clinic of the Chermside
Community Health Centre for making this study possible.

SOURCE OF FUNDING

This study was supported by a seeding grant from the
School of Clinical Sciences, Queensland University of Tech-
nology, Brisbane, Australia.

Adherence to diabetic foot ulcer self-care van Netten et al.

Wound Rep Reg (2019) © 2019 by the Wound Healing Society8



CONFLICTS OF INTEREST

The authors declare that they have no conflict of interest.

REFERENCES
1. Armstrong DG, Boulton AJ, Bus SA. Diabetic foot ulcers and

their recurrence. NEnglJMed 2017; 376: 2367–75.
2. Skrepnek GH, Mills JLS, Armstrong DG. A diabetic emer-

gency one million feet long: disparities and burdens of illness
among diabetic foot ulcer cases within emergency departments
in the United States, 2006-2010. PLoS One 2015; 10: e0134914.

3. Kerr M, Rayman G, Jeffcoate WJ. Cost of diabetic foot disease
to the national health service in England. Diabet Med 2014; 31:
1498–504.

4. Nabuurs-Franssen MH, Huijberts MS, Nieuwenhuijzen Kruseman
AC, Willems J, Schaper NC. Health-related quality of life of
diabetic foot ulcer patients and their caregivers. Diabetologia
2005; 48: 1906–10.

5. Schaper NC, Van Netten JJ, Apelqvist J, Lipsky BA, Bakker K,
International Working Group on the Diabetic Foot. Prevention
and management of foot problems in diabetes: a summary guid-
ance for daily practice 2015, based on the IWGDF guidance
documents. Diabetes Metab Res Rev 2016; 32: 7–15.

6. Prompers L, Huijberts M, Apelqvist J, Jude E, Piaggesi A,
Bakker K, et al. High prevalence of ischaemia, infection and
serious comorbidity in patients with diabetic foot disease in
europe. Baseline results from the eurodiale study. Diabetologia
2007; 50: 18–25.

7. Bus SA, Armstrong DG, van Deursen RW, Lewis JE,
Caravaggi CF, Cavanagh PR, et al. IWGDF guidance on
footwear and offloading interventions to prevent and heal
foot ulcers in patients with diabetes. Diabetes Metab Res
Rev 2016; 32: 25–36.

8. Game FL, Attinger C, Hartemann A, Hinchliffe RJ, Londahl M,
Price PE, et al. IWGDF guidance on use of interventions to
enhance the healing of chronic ulcers of the foot in diabetes.
Diabetes Metab Res Rev 2016; 32: 75–83.

9. Barg FK, Cronholm PF, Easley EE, Davis T, Hampton M,
Malay DS, et al. A qualitative study of the experience of lower
extremity wounds and amputations among people with diabetes
in Philadelphia. Wound Repair Regen 2017; 25: 864–70.

10. World Health Organization. Adherence to long-term therapies:
evidence for action. Geneva, Switzerland, WHO, 2003.

11. Vedhara K, Dawe K, Wetherell MA, Miles JN, Cullum N,
Dayan C, et al. Illness beliefs predict self-care behaviours in
patients with diabetic foot ulcers: a prospective study. Diabetes
Res Clin Pract 2014; 106: 67–72.

12. Vedhara K, Dawe K, Miles JN, Wetherell MA, Cullum N,
Dayan C, et al. Illness beliefs predict mortality in patients with
diabetic foot ulcers. PLoS One. 2016; 11: e0153315.

13. Price P. How can we improve adherence? Diabetes Metab Res
Rev 2016; 32: 201–5.

14. Crews RT, Shen BJ, Campbell L, Lamont PJ, Boulton AJ,
Peyrot M, et al. Role and determinants of adherence to off-
loading in diabetic foot ulcer healing: a prospective investiga-
tion. Diabetes Care 2016; 39: 1371–7.

15. Vileikyte L, Crews RT, Reeves ND. Psychological and biome-
chanical aspects of patient adaptation to diabetic neuropathy
and foot ulceration. Curr Diab Rep 2017; 17: 109.

16. Gale L, Vedhara K, Searle A, Kemple T, Campbell R. Patients’
perspectives on foot complications in type 2 diabetes: a qualita-
tive study. Br J Gen Pract 2008; 58: 555–63.

17. Lazzarini PA, Gurr JM, Rogers JR, Schox A, Bergin SM. Dia-
betes foot disease: the cinderella of australian diabetes manage-
ment? J Foot Ankle Res 2012; 5: 24.

18. Bus SA, van Deursen RW, Armstrong DG, Lewis JE,
Caravaggi CF, Cavanagh PR, et al. Footwear and offloading
interventions to prevent and heal foot ulcers and reduce plantar
pressure in patients with diabetes: a systematic review. Diabe-
tes Metab Res Rev 2016; 32: 99–118.

19. Van Netten JJ, Price PE, Lavery LA, Monteiro-Soares M,
Rasmussen A, Jubiz Y, et al. Prevention of foot ulcers in the
at-risk patient with diabetes: a systematic review. Diabetes
Metab Res Rev 2016 Jan; 32: 84–98.

20. Bus SA, van Netten JJ, Lavery LA, Monteiro-Soares M,
Rasmussen A, Jubiz Y, et al. IWGDF guidance on the preven-
tion of foot ulcers in at-risk patients with diabetes. Diabetes
Metab Res Rev 2016; 32: 16–24.

21. Bus SA, van Netten JJ. A shift in priority in diabetic foot care
and research: 75% of foot ulcers are preventable. Diabetes
Metab Res Rev 2016; 32: 195–200.

22. Van Netten JJ, Dijkstra PU, Geertzen JH, Postema K. What
influences a patient’s decision to use custom-made orthopaedic
shoes? BMC Musculoskelet Disord 2012; 13: 92.

23. Arts ML, de Haart M, Bus SA, Bakker JP, Hacking HG,
Nollet F. Perceived usability and use of custom-made footwear
in diabetic patients at high risk for foot ulceration. J Rehabil
Med 2014; 46: 357–62.

24. Matricciani L, Jones S. Who cares about foot care? Barriers
and enablers of foot self-care practices among non-institutionalized
older adults diagnosed with diabetes: an integrative review. Diabe-
tes Educ 2015; 41: 106–17.

25. Johnson M, Newton P, Jiwa M, Goyder E. Meeting the educational
needs of people at risk of diabetes-related amputation: a vignette study
with patients and professionals.Health Expect 2005; 8: 324–33.

26. Pope C, Mays N. Qualitative research in health care.
Massachusetts, BMJ Books: Blackwell Publishing, 2006.

27. Brown R, Ploderer B, Si Da Seng L, Lazzarini P, Van
Netten JJ. MyFootCare: a mobile self-tracking tool to pro-
mote self-care amongst people with diabetic foot ulcers.
Brisbane, Australia, OzCHI, 2017; 462–6.

28. Lazzarini PA, Ng V, Kinnear EM, Kamp MC, Kuys SS,
Hurst C, et al. The Queensland high risk foot form (QHRFF) -
is it a reliable and valid clinical research tool for foot disease?
J Foot Ankle Res 2014; 7: 7.

29. Ploderer B, Smith W, Pearce J, Borland R. A mobile app offer-
ing distractions and tips to cope with cigarette craving: a quali-
tative study. JMIR Mhealth Uhealth 2014; 2: e23.

30. Fiorito J, Trinidad-Hernadez M, Leykum B, Smith D, Mills JL,
Armstrong DG. A tale of two soles: Sociomechanical and bio-
mechanical considerations in diabetic limb salvage and amputa-
tion decision-making in the worst of times. Diabet Foot Ankle
2012; 3. https://doi.org/10.3402/dfa.v3i0.18633.

31. Mol A. Living with diabetes: care beyond choice and control.
Lancet 2009; 373: 1756–7.

32. Waaijman R, Keukenkamp R, de Haart M, Polomski WP,
Nollet F, Bus SA. Adherence to wearing prescription custom-
made footwear in patients with diabetes at high risk for plantar
foot ulceration. Diabetes Care 2013; 36: 1613–8.

33. Cavanagh P, Attinger C, Abbas Z, Bal A, Rojas N, Xu ZR.
Cost of treating diabetic foot ulcers in five different countries.
Diabetes Metab Res Rev 2012; 28: 107–11.

34. Cheng Q, Lazzarini PA, Gibb M, Derhy PH, Kinnear EM,
Burn E, et al. A cost-effectiveness analysis of optimal care for
diabetic foot ulcers in Australia. Int Wound J 2016; 616–628.

van Netten et al. Adherence to diabetic foot ulcer self-care

Wound Rep Reg (2019) © 2019 by the Wound Healing Society 9

https://doi.org/10.3402/dfa.v3i0.18633


35. Margolis DJ, Hampton M, Hoffstad O, Malay DS, Thom S.
Health literacy and diabetic foot ulcer healing. Wound Repair
Regen 2015; 23: 299–301.

36. Rubak S, Sandbaek A, Lauritzen T, Christensen B. Motiva-
tional interviewing: a systematic review and meta-analysis. Br
J Gen Pract 2005; 55: 305–12.

37. Lazzarini PA, Hurn SE, Kuys SS, Kamp MC, Ng V, Thomas C,
et al. Direct inpatient burden caused by foot-related conditions: a
multisite point-prevalence study. BMJ Open 2016; 6: e010811.

APPENDIX

Semistructured interview guide used in the study

“Reasons for (non-)adherence to self-care in people

with a diabetic foot ulcer”

INTRODUCTION

i. Welcome and thank participant for taking time to
come for interview

ii. Introduce researcher
iii. Discuss aims of interview:

a. Learn how patients care for their foot ulcer away
from the clinic and obtain ideas on how we can
improve patient’s management

b. Get feedback on a prototype mobile app
iv. Ground rules:

a. No right or wrong answers, just opinions, and
experiences

b. Honest feedback on mobile app prototype, be crit-
ical, not about agreeing - > I want to understand if
this is something that would work for you

c. Phones on silent
v. Mention that clearance has been received from ethics

and for patient to read and sign consent form.
vi. Before we start, do you have any questions about this

study?
vii. Is it ok to start recording?
viii. Ask about demographic details: age, occupation,

education level, living situation (alone or with
someone else), type I or II diabetes and effects of
diabetes (e.g. peripheral neuropathy).

SECTION 1: CURRENT SELF-CARE
PRACTICES

1. How long have you had your foot ulcer for?
2. What is your aim? What would you like the foot to

be in 6 months?
3. Can you please tell me about what you do at home

to care for your feet and foot ulcer?
4. Do you think diabetes is related to your foot wound?
5. Does anyone help you in your ulcer care? How do

they assist you in your care? Probe more: What do
you do if your carer is not available? Would you still
do it yourself or leave it (i.e., the dressing) there?

6. Can you talk to me about what you did to your
foot yesterday? When you last …. changed the
dressing/wore the offloading device …? Can you
talk to me about it? Is this how you normally do it?
Probe probes: Do you wear an offloading device (“spe-
cial footwear provided by your clinician”)? If not, are
you aware of it? Why do you not wear it?

7. What do you know about caring for your feet and
foot ulcer at home?

8. Is there any information about caring for your feet
and foot ulcer you find confusing? In what way?

9. Is there anything you do that helps you most with
your foot ulcer care?

10. Have your health-care practitioners informed you
about foot ulcer care away from the clinic? Possible
probe: What do you think about the information?

11. Has your foot ulcer self-care changed over the cause
of having your foot ulcer? Could you elaborate?

SECTION 2: BARRIERS TO AND
FACILITATORS OF SELF-CARE

1. You mentioned … as a barrier/facilitator, can you tell
me more about this?

2. What other difficulties or barriers do you have at
home when you change your dressing/wear offloading
device/…? What did you do to address this challenge?

3. How would you describe your experience caring for
your foot ulcer?

4. What would you say are some struggles that you cur-
rently face in daily diabetic foot ulcer selfcare?

5. You mentioned earlier that you had some negative
experiences caring for your foot ulcer. Would you
care to elaborate? What is happening now in your
care? Possible probe: for example, if patient has to
take time off work, how has this affected the patient
then? What has your foot ulcer care prevented you
from doing or participating in?

6. You mentioned earlier that you had some positive
experiences caring for your foot ulcer. Would you care
to elaborate? What is happening now in your care?

SECTION 3: PERSONAL IDEAS ON
STRENGTHENING TREATMENT
ADHERENCE

1. What can clinicians do to make it easier for you to
adhere to your treatment?

2. Is there any advice you would give to a fellow diabetic
foot ulcer patient on how to care for their feet and ulcer?

3. What are some of your motivations for adhering to
treatment?

4. You mentioned ______ as a barrier. What would be
some solutions to overcome that barrier?

5. You mentioned ______ as a positive experience.
What could be done to strengthen that experience?

6. You mentioned ______ as a negative experience.
How could it have been done differently?
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