
Endocrine (2018) 62:250–258
https://doi.org/10.1007/s12020-018-1714-1

CLINICAL MANAGEMENT OF ENDOCRINE DISEASES

People with diabetes do not learn and recall their diabetes foot
education: a cohort study

Julia Yuncken 1
● Cylie M. Williams1,2 ● Renerus J. Stolwyk3,4,5 ● Terry P. Haines6,7

Received: 4 July 2018 / Accepted: 9 August 2018 / Published online: 18 August 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Purpose Diabetes education for those patients at risk of diabetes complications remains a mainstay of diabetes treatment. This
study aimed primarily to determine the retention of foot health information 6 months post delivery of education. The secondary
aim was to determine the type and delivery method of diabetes-specific foot health information during a podiatry consultation.
Methods This study was a prospective cohort study with two groups: patients with diabetes and their treating podiatrist.
Baseline data collection included educational topics and delivery methods discussed during the consultation. The Problem
Areas in Diabetes Questionnaire (PAID) and perceived key educational message were collected from each group's per-
spective at baseline and 6 months afterwards.
Results Three podiatrists and 24 participants with diabetes provided information at the two time points. At baseline, the key
messages of 14 (58%) patient participant responses differed from their podiatrists and 15 (63%) differed 6 months later.
Education covered up to seven separate topics, including neurological impact of diabetes, vascular supply and general foot
care. The majority of consultations (n= 23, 96%) covered three or more topics.
Conclusions Education is vital to effective treatment of people with diabetes. Current common approaches used in individual
consultations such as verbal explanations appear ineffective in aiding the learning and retention of podiatry-specific diabetes
education. This study highlights the need for research investigating more effective methods to deliver key education to this
population to aid retention and therefore assist behaviour change.
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Abbreviations
BSL Blood sugar level
IQR Interquartile range
MoCA Montreal Cognitive Assessment
PAID Problem areas in diabetes questionnaire
SD Standard deviation

Introduction

It is currently estimated that 1 in 11 people are living with
diabetes worldwide [1]. Estimates in Australia are that dia-
betes affects 7% of the adult population [1], and within this
7% an estimated 15% will go on to develop a foot compli-
cation or amputation over their lifetime [2]. Diabetes is a
growing social, health and economic burden on the global
society. Last year alone, 5 million people died from diabetes
and its related complications around the world [3]. In
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Australia, diabetic lower limb amputations remain the most
common cause of non-traumatic limb amputation with an
estimated $26,000 spent per person with an amputation [3].

A key prevention strategy for general and diabetic foot
complication is education provided in individual consulta-
tions [2]. A Cochrane review noted that of 12 included
papers providing diabetes education aimed at preventing
diabetic foot ulcers, only 2 articles had robust evidence on
the relationship between education and ulcer prevention [4].
This limited evidence is in contrast to findings within
another Cochrane review that people with diabetes and their
carers should receive evidence-based education in a struc-
tured format with regular reviews [5].

There are national guidelines that promote foot care
education to aid in prevention of foot complications despite
inconsistencies in evidence effectiveness [2]. Effective
education should be tailored to individual circumstances,
culturally sensitive and aimed at an appropriate literacy
level [6]. People with diabetes regularly attend podiatrists
for review of their foot health and this makes the setting an
ideal point for diabetes education tailored to each indivi-
dual’s foot risk status [7]. Education topics may include
diabetes-related neuropathic changes, vascular disease, foot
deformity and foot risks [7]. Podiatrists play an important
role in educating people with diabetes about their foot
health; however, little information is currently available
regarding the mode, method and effectiveness of education.
Additionally, there is little to guide podiatrists in how much
information to provide and what topics to cover.

The primary aim of this study was to document how
people with diabetes retained any foot-specific diabetes
education provided within a typical podiatry appointment
over a 6-month time frame. The secondary aim was to
understand podiatrist’s education methods and content
during a typical podiatry appointment.

Methods

Design

This research was a cohort study approved by the Human
Research Ethics Committee of Peninsula Health (LRR/14/
PH/14).

Participants and setting

This study was conducted within the podiatry Department of
Peninsula Health, VIC, Australia. The Peninsula Health
podiatry team consists of 13 podiatrists of varying experi-
ence across four hospitals and four community health sites.
People who attend the service are triaged according to the
Community Health Priority Tool [8], allowing appointments

to be allocated according to the presenting complaint and
health status. For example, a medium priority is allocated to
people who have had a diabetes assessment and a foot/leg
problem, which interferes with their ability to work or if they
have not previously had diabetes foot assessment [8].

Within this research, there were two paired groups of
participants: podiatrists and patients of the service. Only the
podiatrists working within the department who assessed and
treated adults with diabetes were eligible to participate.
Patients attending the service were eligible to participate if
they were over the age of 18, had a diagnosis of diabetes
(type 1 or 2) and had a consultation with one of the parti-
cipating podiatrists. Patient participants were ineligible to
participate if they screened for a potential cognitive
impairment on the Montreal Cognitive Assessment (MoCA)
as <26 or were unable to read English.

Demographic measures

Podiatrist participant demographic information included
recency of practice, areas of practice (acute hospitals,
community setting and private setting), level of education
(undergraduate degree or postgraduate degree) and seniority
within the podiatry department.

Patient participant demographic data included age, gender,
years since diabetes diagnosis, year level the participant left
school, MoCA score and PAID score. The MoCA ques-
tionnaire measured the baseline cognitive function of the
patient participants as a screener into the study. Patient par-
ticipants were required to score ≥26 to participate. A score
below this was potentially indicative of cognitive decline [9].
Demographic data were collected at the time of the initial
appointment. The PAID questionnaire was used as a sec-
ondary outcome measure to ascertain the participant’s emo-
tional response to their diabetes. The PAID has 20 questions
on a Likert scale relating to negative emotions in relation to
diabetes self-care. The PAID questionnaire is often used in
conjunction with a participant's blood sugar levels (BSLs)
indicating their category of stress [10]. A low response score
(≤10) can indicate that a participant is in denial regarding their
diabetes care. A high score (≥40) may indicate burnout in
relation to the participant’s diabetes care [10].

Outcome measures

The primary outcome measure at 6 months was patient
participant–podiatrist concordance in response to the ques-
tion “What was the key message from the consultation?”
This question was asked (verbally) of both participant pairs,
by the principal researcher (J.Y.), following the consulta-
tion, and of the patient participant, 6 months after the
consultation. A single researcher (J.Y.) recorded the
responses verbatim. The study’s principal researcher (Rater
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1) and a podiatrist who was not involved in the study (Rater
2) separately examined these responses. The paired
responses were classified as being in “full agreement”,
“partial agreement” or “no agreement”.

Lastly, the mode and method of educational subjects
covered during a consultation were collated. One researcher
(J.Y.) sat in on each consultation and recorded each broad
topic heading relating to diabetes foot care. Broad topic
headings included vascular, footwear, wound care, general
foot care, neurological and follow-up information and addi-
tional topics were added if they arose. The education method
utilised by the podiatrist was categorised as (1) written only,
(2) verbal only, (3) written and verbal, and (4) others.

Procedure

Podiatrists were recruited via an email to the entire
department by the author external to the department (C.W.).
All participants provided written informed consent to par-
ticipate. No formal education or training in education was
provided to the podiatrists who consented to participate.
Prior to all appointments with participating podiatrists and
patients, podiatrists were reminded not to modify their usual
practice of diabetes education during consultations. Eligible
patient participants from the podiatry patient appointment
schedule were sequentially approached and screened against
the study inclusion criteria. The PAID questionnaire was
then completed at this time point. During each podiatry
appointment, the primary researcher (J.Y.) silently observed
and recorded the frequency and category of educational
topics covered, and method of delivery. A data collection
sheet (Patient Participant Checklist—Appendix 1) was used
to identify educational content and delivery method. At the
conclusion of the appointment, the patient was asked,
without the podiatrist present, “What was the key message
from the consultation?” The podiatrist was also asked to
answer this question without the patient present. Each
response was recorded verbatim.

Six months following the appointment, each participant
was contacted by telephone and asked “What was the key
message from the consultation?”, this was followed again
by the PAID questionnaire.

Data analysis

Patient participant demographic data were described in terms
of means (SD), frequencies (%) and median (IQR). Initial
comparisons were made between the PAID scores using
STATA [11] to determine if there were differences in patient
emotional response to their diabetes and this potentially had
an impact on their diabetes. Comparisons were made between
the patient participant’s baseline response and the podiatrist’s
baseline response, the patient’s 6-month recall response and

the podiatrist baseline response and the patient baseline and 6-
month recall responses. A weighted kappa [12] was calculated
with Stata 13 [11] to determine the level of agreement
between the paired responses. A weighted kappa was used to
determine the level of agreement within the ranges. The
weighted kappa indicates slight agreement ranging between 0
and 0.20, fair agreement ranging between 0.21 and 0.40,
moderate agreement ranging between 0.41 and 0.60, sub-
stantial agreement ranging between 0.61 and 0.80, and almost
perfect agreement ranging between 0.81 and 1 [11]. Two
raters reviewed the patient and podiatrist participant respon-
ses, but the proportion of responses falling into each category
was calculated along with the binomial 95% confidence
interval. A post hoc power analysis identified that a sample
size of 24 participants provided a 95% confidence interval of
+/–0.21 for the proportion of subjects within a particular
agreement category (e.g., full agreement, partial agreement
and no agreement), if the proportion within a particular
category was 0.50. To minimise podiatrist bias, three podia-
trists were recruited and each podiatrist paired with eight
patient participants to achieve the target sample size.

Results

There were three podiatrists recruited to the study. The
podiatrists had a varying background of work from private
practice, community health and acute hospital settings.
They had between 1 and 11 years of experience and a mean
(SD) age of 31 (4.58) years. There were 59 potential patient
participants who approached to take part in the study. Three
cancelled their appointments due to illness, 14 declined to
be involved and 18 did not meet the required MoCA score
minimum. Data were collected from 24 patient participants
at both baseline and 100% follow-up at 6 months.

Table 1 displays the patient participant demographic
data. The mean (SD) age of the participants was 61 (10.8)
years, while the range of school completion was year 7
through to an undergraduate university degree. The mean
(SD) school year completion was year 10.3 (1.3). The
number of podiatry consultations per 12 months ranged
from 1 to 2 appointments (n= 4) to over 10 (n= 10). PAID
scores collected at the time of the appointment and at
6 months fell into three categories of response: denial
(baseline n= 7, 6 months n= 10), acceptance (baseline n=
12, 6 months n= 10) and burnout (baseline n= 5, 6 months
n= 4), respectively, in relation to diabetes self-care. Over
the 6-month time frame, the number of participants within
the denial group increased, whereas both the acceptance and
burnout categories decreased.

Initially, the themed and collated responses from the
question “What was the key message from the consulta-
tion?” were compared by two podiatrists (data collector
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podiatrist: Rater 1, and independent podiatrist: Rater 2) at
each time point. This comparison was to determine the level
of agreement between the two podiatrist raters, thus
ensuring the accuracy of data for patient/podiatrist agree-
ment. Podiatrists rated the comparison comments as “no
agreement between podiatrist and patient”, “partial agree-
ment between podiatrist and patient” and “full agreement
between podiatrist and patient” (Table 2). The agreement
(weighted kappa) between Rater 1 and Rater 2 was Kw=
0.78 for the baseline comparison of patient–podiatrist dyad
responses (substantial agreement), Kw= 0.85 for the com-
parison of 6-month patient recall–podiatrist baseline dyad
(almost perfect agreement) and Kw= 0.76 for the com-
parison of patient baseline–patient 6-month recall dyad
(substantial agreement). It is important to note that this level
of agreement is between the raters and not the agreement
between patient and podiatrist dyad response.

There was a poor agreement between the responses of
each participant groups at the time of the appointment and
at 6 months following the appointment. This included a
high discrepancy of responses within the patient participant
group at the two different time points. Responses had “no
agreement” at the time of the appointment in 58% (n= 14)
of the patient participant responses, this increased to 62.5%
(n= 15) at the 6-month time point. Partial agreement was
noted in 17% (n= 4) and 25% (n= 6) of cases at the time
of the appointment and at 6 months following the
appointment. Only 25% (n= 6) of responses between the
patient participant and podiatrist had full agreement at the
time of the consultation decreasing to 12.5% (n= 3)
agreement at 6 months. Comparison of patient participant’s Ta
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Table 1 Patient demographics and PAID scores

Patient demographics Baseline data mean
(SD) or n (%)

6-month follow-up
data n (%)

Age 61.0 (10.8)

Gender (male) 15 (63%)

Type of diabetes (type 2) 23 (96%)

Years duration 15.1 (12.1)

Treatment type

Insulin 5 (21%)

Oral hypoglycaemic medication 5 (21%)

Oral hypoglycaemic medication +
insulin

11 (46%)

Diet only 3 (12%)

Years of completed schooling 10.3 (1.3)

Podiatry consultations in the past 12 months

1–2 consultations 4 (17%)

3–5 consultations 7 (29%)

6–10 consultations 3 (12%)

10+ consultations 10 (42%)

PAID score categories

Denial (0–10) 10 (42%) 13 (54%)

Accepting (11–39) 12 (50%) 10 (42%)

Burnout (40–60) 2 (8%) 1 (4%)

Endocrine (2018) 62:250–258 253



responses to the question “What was the key message from
the consultation?” at each time point highlighted a large
discrepancy between the podiatrist and patient participant.

Both the method and number of educational content topics
within a single consultation varied. The podiatrists focused on
key message themes of daily foot inspections and blood
glucose level monitoring within their education, while the
patient participant group focused on themes such as wound
treatments, footwear and daily inspections at baseline. This
changed to focusing on daily foot inspections and noting that
they were unable to recall what the key message of the
appointment was at the 6-month time point (Table 3).

It was noted by one patient participant that they recalled
another healthcare provider education rather than that of the
study’s participating podiatrist “No I was instructed by the
Diabetes Educator to change needles from the 4 size to the
8 size needle, so I changed my insulin administration”.
Further to this, some participants could not recall the edu-
cational messages from the appointment when asked
6 months later “No I don’t remember”, “It escapes my
mind”.

There were up to six topics covered in each consultation
between the podiatrist and patient participant (Fig. 1). The
topics included wound care, neuropathic complications,
vascular complications, general foot care and follow-up
care. The podiatrists covered up to six topics during one
consultation. Most commonly, four topics were covered
during the consultations (n= 10), followed by three (n= 6)
and five topics (n= 5). All diabetes-related foot education
was delivered verbally. Two patient participants were pro-
vided with additional personalised handwritten education.
No other form of educational method was utilised despite
the podiatrists having access to a department developed,
current, diabetes and foot care-specific trifold handout
within the consultation space.

Discussion

Responses of the patient participants highlighted that many
patient participants do not recall the key information that
their podiatrists believed was emphasised during the con-
sultation. This may be a result of many patient participants
not truly understanding, valuing or finding the podiatrist
desired educational message individually applicable. Many
factors may have contributed to this such as the number of
subjects covered during a consultation, how the information
was provided and different appointment priorities between
the two participant groups.

Understanding education recall is important as it enables
practitioners to provide ongoing appropriate and effective
diabetes-related education, in turn possibly decreasing

diabetes-related complications. At the time of the appointment,
minimal full agreement between the podiatrist and patient was
a surprisingly low finding. There is some evidence to suggest
that motivational interviewing can improve diabetes-related
educational outcomes [13]. It has been suggested that diabetes
self-management education and support may reduce diabetes-
related mortality [14]. Importantly, written education has some
knowledge gain and its benefit was rarely utilised throughout
this study [15]. As highlighted in current research, the need for
education to be relevant, consistent, repeated and simple is
required for this population [16].

Education recall is impacted by multiple factors, includ-
ing low literacy levels, mild or moderate cognitive impair-
ment and competing priorities of the patient. Recall may also
be impacted by multiple messages from health practitioners
regarding diabetes care and treatment. It is unclear if the
multiple number of topics covered confused patients
understanding and recall of key educational messages or if
this volume of information diluted the key message for the
patient. Additional reporting of other health professionals
key messages highlights the impact that multiple avenues of
education to one patient may result in message overload
confusing the content of both foot-related and general dia-
betes care. This has been previously highlighted within other
research and recommendations, given that not all topics of
diabetes education should be covered in a session with
patients due to the numerous and complex nature, but it is
unknown how many topics should be covered [17].

Recall may also be directly related to the type of educa-
tion modality. Education with structure and specific topics
have been reported to be more effective and of greater use in
diabetes complication prevention [18]. This places greater
onus on the clinician to develop a set format of discussion or
education points to cover within the consultation with a
patient. Not having this set structure may also have been the
reason that there was less recall for patients within the pre-
sent study. Often, education with structure is undertaken
within group formats, leaving the consultation time for more
individualised education [19]. Regardless of the education
structure, there is acknowledgement of the need to under-
stand and improve engagement between clinicians and
people with diabetes to reduce complications [20]. There is
no consensus on how best to do this at this time.

A high number of ineligible participants was an inter-
esting finding and indicated that many of these patients may
not be a typical representation of the patient population
attending diabetes complication clinics. This is further
supported by current research into cognition and diabetes,
finding that those with type 2 diabetes are at a much higher
risk of developing cognition-related diseases such as
dementia and often have a faster rate of cognitive decline
during ageing [21]. Cognitive defects may require careful
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consideration when developing educational content and
delivery methods to those patients with diabetes for the
population not represented within this research [21].

There were some changes between PAID scores that may
have impacted on the findings; however, due to the method
of data collection, this was not able to be fully analysed. It is
unclear what caused the shift in scores, whether other social
factors, diabetes complications or work-related stresses
impacted. It is, however, known that depression rates
among people diagnosed with diabetes increase when
compared to those not diagnosed with diabetes [21].
Patients with diabetes and depression may exhibit poor self-
care traits, poor health engagement and poor adherence to
medication in relation to their diabetes [21]. Supporting
those patients with a high level of possible diabetes distress
is vital in increasing diabetes self-care strategies [22].
Incorporating family members and support people into the
diabetes educational framework or the use of targeted
educational material may be beneficial [22]. These PAID
results highlight competing priorities for patients in relation
to why they may or may not recall educational material
aimed at their diabetes self-care.

Diabetes education studies often have outcomes focused
on self-care and complications of diabetes [23–25]; how-
ever, recall and application of education plays a vital role in
ongoing self-care of patients with diabetes. It is important to
highlight in this study that many patients did not recall, or
possibly learn, the podiatrist desired education at the time of
the consultation. This highlights the importance of creating
an educational method that responds to a patient’s needs
and ongoing targeted education may increase the recall of
education for patients with diabetes [15]. Culturally sensi-
tive and literacy-level appropriate education is also advised
in the long-term recall and self-care strategies of diabetes
education [16]. Education should also be aimed at keeping
it simple and encouraging the practitioner to check the
patients understanding of the provided education through-
out the consultation [16]. Targeted education methods such
as written and verbal methods, as this not only allows for
low literacy but also aims to incorporate strategies to

educate those with other health complications such as
depression [16]. Partnering in key goals the patient and if
possible their carer has shown increased positive outcomes
of diabetes self-care; however, it is unclear if this results in
long-term benefits [25].

The use of educational methods such as the Patient
Empowerment Programme (PEP) have highlighted the ben-
efits of providing education in a manner that is conducive to
the patients’ needs and empowering the patient to contribute
to their behaviours in relation to their diabetes [20]. Ther-
apeutic patient education has also been shown to decrease
complications and mortality in relation to diabetes [17, 20].
This meta-analysis highlighted the ability of therapeutic
patient education to improve outcomes such as quality of life,
diabetes knowledge and clinical outcomes [17].

The limitations to this study include the small sample size
of both patients and podiatrists. A small sample size was used
in this exploratory study due to little previous research in
relation to podiatry-specific individual diabetes education.
Patient participants were not asked how they would like to
receive their education, and this may have changed the out-
comes if the patient received education in a way that was
agreeable to them. The method of education was limited with
no use of visual or activity-based learning, and only two
participants received personalised written material. This is
despite readily available appropriate diabetes-related foot care
brochures. The education provided to patients in this study
was individual education only, but group education was not
evaluated. It is possible that group education may improve
knowledge outcomes for those patients with diabetes when
compared to individual education [26]. The participating
podiatrists were not asked if they noted any barriers to pro-
viding the education that they would deem appropriate. The
podiatrists may have preferred to limit their education to one
topic at a time, have a longer appointment time to convey
their educational content or have access to other forms of
educational methods such as visual devices. The podiatrists
who volunteered to be a part of the research did not receive
any specific education or training. It is possible that they may
have received different education during their undergraduate

Fig. 1 Educational content
covered by podiatrists
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degree; however, this was not factored into the design. It is
thought that pre-empting the specifics of education techniques
may have influenced the outcomes, with some techniques
potentially impacting recall than others. Instead, a pragmatic
approach was taken to reflect real-life practice. The patient
participants within this study were often seen by multiple
health providers in relation to their diabetes. This may have
impacted on their ability to recall diabetes education
depending on when they last received education. Education
from multiple sources may also confuse patients as to which
is the key message in relation to their diabetes care.

The article only followed patients for a short 6-month time
frame after one 1-h podiatry appointment containing diabetes
education. This may not have been enough time for the
patient participants to understand the, often complex, educa-
tional message from the podiatrist. As this study did not
account for behavioural change within the patient these out-
comes are unknown. In conjunction with the complexity of
the educational message, incorporation of educational tech-
niques such as the PEP [20] was not utilised within this study.

Future directions of research within this area are needed
to determine the content amount and delivery methods for
education retention among patients with diabetes. This
lends itself to education of health professionals and practice
change in how to improve patient outcomes.

Conclusion

Diabetes continues to be a social and economic burden on
society. Education remains a vital component of diabetes
care and treatment to provide patients with the tools for self-
care. This study has highlighted how many patients within
this population are not learning or retaining the education
provided at podiatry consultations over a 6-month period.
The message being delivered to this population group may
be confused among multiple messages in a single con-
sultation, or among multiple messages from multiple
healthcare providers. There is a need for guidelines for
podiatry-specific diabetes education which have an outcome
focus on decreasing the risk of diabetes foot complications.
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