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Purpose: Self-care of the feet is one of the cornerstones in the prevention of diabetic foot ulcers (DFU). Often, individuals with 
diabetes seek help at the pharmacy, but it is still unclear whether the service meets their expectations and needs. The aims were to 
explore patients’ expectations of support from the pharmacy regarding self-care of their feet and explore how patients with diabetes 
felt that they managed the self-care of their feet.
Patients and Methods: The included participants (n = 17), aged 70 ± 9 years, answered surveys regarding their expectations of 
support from the pharmacy related to self-care of the feet and how they felt that they managed the self-care of their feet. By using 
software, MyFoot Diabetes, they assessed their risk of developing DFU (ranging from 1 = no risk to 4 = DFU). In addition, 
a healthcare professional assessed the risk grade.
Results: Sixteen patients had not received any information from the pharmacy regarding how to take care of their feet. Several suggestions 
for ways the pharmacy could help patients with diabetes to take care of their feet were registered. They included having the necessary skills 
and competence, giving advice regarding self-care, giving information regarding the products they market and have for sale and giving 
advice on ointments/creams. The participants gave several examples of how they self-managed their feet: by wearing shoes indoors and 
outdoors, wearing socks and compression stockings as often as possible, being physically active, inspecting their feet, being aware of the fact 
that their feet have no problems, washing, moisturising their feet, cutting their nails and finally seeking help to prevent DFU.
Conclusion: The participants thought that they should receive competent information from the personnel at the pharmacy to improve 
the self-care of their feet, eg, being given information about which ointments/creams to use.
Clinical Trial: NCT05692778.

Plain Language Summary: Persons living with diabetes have better opportunities to be physically active, keep on walking and 
participate in social activity if the feet are in good health. Besides getting support from healthcare, on how to promote good foot health, 
the pharmacies offer services and products aimed for self-care of the feet. Seventeen persons living with diabetes in the western region 
of Sweden answered a survey regarding their expectations of support from the pharmacy related to self-care of the feet and how they 
felt that they managed the self-care of their feet. The study found that persons living with diabetes self-managed their feet in different 
ways. The services being available from the pharmacies should be improved, promoting good foot health for persons living with 
diabetes, and in its prolongation prevent the development of diabetic foot ulcers. 
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Introduction
Self-Care
Managing self-care of the foot and obtaining objective and evidence-based information on how to perform the self-care 
of your feet is one of the cornerstones in the prevention of diabetic foot ulcers (DFU).1 The definition of DFU originates 
from the International Working Group on the Diabetic Foot (IWGDF) with the expression “diabetes-related foot disease” 
meaning a disease of the foot of a person with previously or currently diagnosed diabetes mellitus that includes, eg, 
peripheral artery disease, peripheral neuropathy, ulcer(s), infection, gangrene, neuro-osteoarthropathy or amputation.2

The prevention of DFU is important for persons living with diabetes as it has great impact on persons’ quality of life, 
with limitations in physical capability and worries of further complications such as amputation in the lower 
extremities.3,4 DFU and amputations are costly for society, and prevention is found to be cost-effective.5,6 Prevention 
is recommended by the International Working Group on the Diabetic Foot (IWGDF), saying that all people that are 
diagnosed with diabetes should get an annual foot screening, being risk classified (1 = no risk to 4 = ongoing DFU). 
Moreover, in accordance with the foot screening, they should get intervention with podiatry and footwear, and they 
should also get information about self-care, which leads to increased opportunity for the patient to self-care and, in 
presence of DFU, to rapidly get referral to a specialist team.7,8

The risk of developing DFU is high; 19% to 34% of all persons living with diabetes are estimated to develop a foot 
ulcer. With a global rise in diabetes, from 537 million in 2021 to 783 million people in 2045,9 the high risk for DFUs 
prompts for actions according to the IWGDF.10

When strengthening patients’ ability to manage their self-care, their healthcare professionals (HCPs) need to know the 
patients’ foot status just as the patients need to know their own foot status.11 Are there any risk factors present? 
Specifically, what are the risk factors and how can these risk factors be limited in a way that promotes good foot health? 
The main risk factors that the patients’ HCPs need to identify are the presence of peripheral angiopathy and/or 
neuropathy, foot deformities, skin pathologies, DFUs and amputations and a history of previous DFUs/amputations.1,12 

Neuropathy is one of the most important risk factors, being present in 50% or more of the population with symptoms 
such as sensory loss.5,13 Besides sensory loss, there is a diversity of symptoms, for instance, pain, dry skin and muscular 
insufficiency. These symptoms can preferably be assessed with a tool kit of measures, such as the 10g monofilament, the 
Ipswich Touch Test, the C128-Hz tuning fork and questions like “do you have a tingling sensation in your feet” or “do 
you feel numbness”.5,14,15

To let patients assess their performance of self-caring of their feet, by answering a questionnaire prior to their visit, is 
one way to improve the dialogue regarding self-care that HCPs and patients have in the care meeting.16 A valid and 
reliable questionnaire, presented by Navarro-Flores et al, is currently available in Spanish, Italian and Arabic.17,18 The 
results from the questionnaire form a basis for the dialogue and facilitate the communication, leading to guidance and 
custom-made advice about self-care. However, patients’ expectations regarding the service from the pharmacy are not 
included in the questionnaire originating from Navarro-Flores et al.

Pharmacy is an important meeting place for the exchange of information between a person with diabetes and the 
personnel working at the pharmacy. Recommended self-care includes the following actions: daily inspections of the feet; 
daily washing the feet, drying the skin especially between the toes; applying emollients to the feet; cutting the nails when 
needed; wearing the appropriate shoes and avoiding chemical agents to remove calluses.19 Although recommended, the 
expectations individuals living with diabetes have when it comes to support regarding the self-care of their feet, from the 
pharmacy, and how to self-care for their feet, are not clear. The optimisation of self-care is only possible if HCPs, 
including personnel at the pharmacy, are qualified to give objective, evidence-based and individualised advice relating to 
the self-care of the feet. The question of the role licensed pharmacists play in guiding individuals with diabetes in terms 
of the personalised self-care of their feet has been investigated by the Swedish Medical Products Agency.20 The report 
concluded that quality and security should be the focal points when giving objective, expert and individual advice on 
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self-care to their customers.20 An improvement in education and training has been suggested. The strategy pharmacies 
will formulate to improve evidenced-based education is still unclear.

Licensed HCPs are responsible for assessing patients’ risk of developing DFU in an annual foot screening, as 
described by the IWGDF.7

In Sweden, patient education for individuals living with diabetes is mainly integrated into primary healthcare, where 
the patients have medical check-ups and individual counselling integrated with annual visits.21 According to the Swedish 
National Guidelines, education in groups might also be provided, in addition to individual counselling.21 However, 
Adolfsson et al concluded that improvements were needed in patient education in primary healthcare to facilitate the 
patients’ potential to realise their overall treatment targets for diabetes.22 One challenge regarding self-care is how to 
reach people with insufficient health literacy, as they run a higher risk of developing DFUs.5,23

The prevention and care of DFU involve multiple licensed HCPs (registered nurses, doctors, podiatrists, physiothera-
pists, certified prosthetists and orthotists) and the advice on self-care should optimally be uniform, regardless of which 
HCP the patient meets, and should be a natural part of the annual check-up.1,24 However, a study by Stolt reported that 
there are very few options for HCPs to improve their competence and their pedagogic skills regarding how to give advice 
on self-care of the feet to individuals living with diabetes.25

For persons living with diabetes, several sources of information on self-care are available. In some countries, such as 
Scotland and Norway, uniform, simple advice on how to prevent DFU is available at national level.26,27 Advice on how 
to promote good foot health is frequently published by national diabetes organisations.28

Self-Care Supported by the Pharmacy
The pharmacies around the world are organised in various forms, governmental and private, with different professions.29 

A professional pharmacy service has been described as an action organised by a pharmacy, delivered by a pharmacist 
with a patient/client, to optimise the process of care, with the aim of improving health outcomes and the value of 
healthcare.29

In Sweden, pharmacies are obliged by the Swedish Government to secure good, safe drug use, by 1) ensuring that the 
consumer obtains access as quickly as possible to prescribed medicines and goods, 2) providing expert and individually 
tailored information and advice and 3) informing about and exchanging medicines.30

Prior to 2009, the Swedish state was responsible for the service delivered by the professional pharmacies through 
Apoteksbolaget (National Corporation of Swedish Pharmacies, in English).31 Afterwards, several outpatient pharmacies 
were set up (n = 1448 in 2022) in Sweden.32 A considerable amount of money is spent on non-prescription drugs used in 
self-care. In 2021, the cost was SEK 4.2 billion, 8.4% of the total gross turnover of the Swedish pharmacy market.30

In addition to being experts on medication and drugs, the professionals give advice on self-care.33 It is up to the 
pharmacy organisations to improve the skills and ability to provide evidence-based information to all the staff working at 
pharmacies and perform the role of giving advice on self-care, as stated in the report from the Swedish Medical Products 
Agency.20 For a person living with diabetes, it is extremely important that the personnel at the pharmacy, who wear white 
coats, give evidence-based and objective information about goods sold at the pharmacy.

To our knowledge, there are as yet no national guidelines or indicators in Sweden evaluating the quality of how the 
pharmacies manage their guidance on self-care, and the management of self-care information has not been clarified.34 

Future visions from the pharmacy organisations and new ways to support self-care and self-monitoring using eHealth 
systems will be introduced continuously and be made available at pharmacies. This will further support both individuals 
in need and an overloaded healthcare system.33,35

A specific support system, named Symtom Råd Åtgärd (Symptom Advice Action, in English), for personnel working 
at pharmacies to help them give advice on self-care, was previously available to pharmacies, prior to 2009.36 The support 
system was made up of questions and self-care advice. It included the questions to ask the customer at the pharmacy, in 
relation to the symptoms the customer described. Based on the answers, the pharmacist gave advice on when to seek care 
and decided when it was appropriate to give advice on self-care. For the last few decades, the nationally funded website, 
1177.se, has been the site individuals in Sweden frequently visit to obtain advice on health and self-care and information 
about diseases and what healthcare unit to contact.36,37 However, on 1177, information on how to prevent DFU is sparse.
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In addition to www.1177.se, pharmacists in Sweden have other sources of knowledge, including a) Läkemedelshandboken 
(The Drug Handbook, in English), b) product summaries and c) internally developed guidelines and recommendations.36,38

In some countries (Finland, Denmark, Norway, the United Kingdom and the USA), the pharmacies’ branch associations have 
developed recommendations and standards relating to self-care advice at the pharmacy.36 Some of the standards are simple, while 
others include quality indicators. A combination of information sources is often used, as in Sweden, and the vision for most 
pharmacies focuses on developing a patient-centred approach aimed at supporting customers in terms of self-care. It is unclear 
whether and how the pharmacies in Sweden manage to offer their customers a high-quality structured service supporting self- 
care.30

Healthcare, moving toward person-centred, equal and good health, needs to ensure that everyone with diabetes has their 
feet examined at least once a year. Based on the foot status and the person’s risk of developing DFU (1 = no risk to 4 = ongoing 
DFU), Figure 1, adequate prevention and self-care can be initiated. If an individual has any risk factors for developing DFU, 
the HCP should send referrals for podiatry to the Department of Prosthetics and Orthotics (DPO).1,7 At the DPO, based on 
their foot status, the patients are informed of what footwear to wear and, when needed, the patients are prescribed footwear and 
insoles.39 In the presence of foot ulcers, the patients are referred to a specialist clinic.7 All HCPs meeting a patient with 
diabetes with foot complications must assess foot status and the patient’s need for education in self-care including foot care.7 

Although recommended, the process of providing individuals with diabetes with advice about self-care to promote good foot 
health is limited, due to organisational barriers between municipal, primary and secondary care.1

If a person’s feet are not examined, no information about foot self-care can be discussed between the person and the HCPs. 
According to the Swedish National Diabetes Register, May 2023, 23% of all adult registered patients with diabetes had not had 
their feet examined during the last 12 months.40 Moreover, a lack of HCPs and a lack of diabetes-related competence among 
HCPs contributes to individuals with diabetes not receiving personalised information on self-care of the feet.1,41 Optionally, 
written and verbal information on how to perform self-care activities to prevent the development of diabetic foot ulcers (DFU) 
should be customised to meet and fulfil the patient’s demands.19

Healthcare providers, overloaded by long waiting lists, have problems delivering care and advice on self-care of the 
highest quality to patients with diabetes, as reported by the Diabetes Association in Sweden, based on a survey of 3,500 
respondents. One in four respondents experienced that diabetes care, overall, was of poorer quality in 2022 as compared with 
2019.42 As a result of poorer quality being reported, 40% of the respondents that experienced poorer quality also perceived 
that, nowadays, it was difficult to manage self-care.

Figure 1 Schedule of the risk stratification as described in Swedish national clinical guidelines.12

https://doi.org/10.2147/PPA.S435632                                                                                                                                                                                                                                  

DovePress                                                                                                                                               

Patient Preference and Adherence 2023:17 3560

Hellstrand Tang et al                                                                                                                                                Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.1177.se
https://www.dovepress.com
https://www.dovepress.com


Self-Care Using mHealth
The rapid implementation of digital solutions has led to a rich selection of applications aimed at the self-monitoring of general 
health, eg, counting steps per day, checking p-glucose values, counting carbohydrates, measuring blood pressure and/or 
weight. Globally, the use and spread of mobile wireless technologies for public health (sometimes called mHealth) is 
recommended by the United Nations to promote equal, good health and “Ensure that no one is left behind” and “Ensure 
healthy lives and promote well-being at all ages”, which is the Sustainability Development Goal number three.43–45 However, 
there are few, if any, examples of eHealth tools that are implemented in clinical practice to facilitate communication between 
patients and HCPs, supporting a smooth care process to prevent the development of DFUs. Some mHealth tools do, however, 
exist in beta-versions. For example, in a meta-analysis of the use of mHealth and its effectiveness for patients with diabetes, 
Kitsiou et al showed that mHealth interventions improved glycaemic control by 0.3% on average for patients with type 1 
diabetes and by 0.8% for patients with type 2 diabetes compared with standard care or other non-mHealth approaches.46 An 
intervention with remote self-monitoring blood-glucose tools and coaching was studied by Amante et al.47 The coaching was 
related to glucose monitoring, being active, healthy eating, taking medication, problem solving, reducing risks and health 
coping. In a cross-over study by Amante et al, patients (n = 119) with diabetes participated, and it was found that, regardless of 
being in the intervention group or the group that received standard care, both groups experienced improvements in satisfaction 
and lowered their blood glucose levels.47 Amante et al concluded that further studies of remote self-monitoring, including 
coaching and involving family and caregivers, were needed. Overall, there are very few mHealth devices designed to monitor 
the feet of individuals with diabetes, apart from MyFoot Diabetes, a self-monitoring tool, which is currently being 
programmed in the Swedish language.48,49 The MyFoot Diabetes software aims to facilitate self-care for persons living 
with diabetes by generating custom-made advice about self-care of the feet.48,49

With the plethora of pharmacies, with employees with diverse skills and competence, giving advice on self-care, the 
overarching aim of the present pilot study was to explore patients’ expectations of support from the pharmacy regarding 
self-care of the feet. The aims were to:

1. explore patients’ expectations of support from the pharmacy regarding self-care of their feet, and
2. explore how patients with diabetes felt that they managed the self-care of their feet.

Materials and Methods
Study Design and Setting
The study is a quantitative cohort study as part of a larger study in Region Västra Götaland (VGR) in Sweden. In the 
current study, patients’ expectations of support from the pharmacy regarding the self-care of their feet were explored. 
Data collection took place in five locations (Falköping, Lidköping, Karlsborg, Hjo and Skövde) located in VGR.

Participants
Patients with diabetes eligible for inclusion (n = 49): a) had, between 1/2/2021 and 30/5/2021, had their feet examined by 
HCPs (podiatrists or registered nurses) working in primary care in the five locations, b) were aged 18 years or more and 
c) were able to understand the Swedish language. The setting had been described by Andersson et al.50 The exclusion 
criterion was being unable to understand the Swedish language. Of 32 dropouts, 18 patients did not respond to the 
telephone call or letters designed to inform the eligible individuals about the study, Figure 2. Fourteen patients were 
prevented from attending the study due to sickness, sickness in the family or other reasons. The drop-out group consisted 
of 10 women and 22 men. Of the included participants, seven were women. The mean age of the included patients was 
70 ± 9 years (range 55–83 years). The characteristics of the included patients are presented in Table 1.

Procedure
Prior to recruitment to the current study, all the patients had had their feet examined on a regular visit to an HCP (nurse or 
podiatrist) in VGR during the last 12 months. During the healthcare visit, the HCP asked the patients if they agreed to be 
contacted by the principal investigator (UT) with an invitation to participate in the current pilot study.
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Those that were interested in participating were then informed and invited to a meeting close to where they lived. The 
meetings took place in hotels in five locations in VGR, where the participants met the research team, between 1/8/2021 
and 31/12/2021. At the study meeting lasting approximately two to three hours, the patients filled in ten surveys and, in 
the current study, three of the surveys were used, Table 2. The surveys were as follows: 1) MyFoot diabetes, a self-test of 
the feet programmed in software,51 2) the questionnaires included in the D-Foot software (Appendix 1)52,53 and 3) 
a paper questionnaire collecting answers on the participants’ foot status, pain in their feet, physical functions related to 
being able to perform self-care of their feet, how the participants managed the self-care of their feet and if the participants 

Figure 2 Flowchart of the participants in the study.

Table 1 The Characteristics of the Participants (n = 17)

Categorical and Continuous Variables Number Mean (SD)

Women 7

Type 1 diabetes 3

Type 2 diabetes 14

Diabetes, other types 0

Duration, yrs. 15 (14)

Age, yrs. 70 (9)

HbA1c, mmol/mol, self-reported 60 (10)

Height, cm 173 (10)

Weight, kg 84 (12)

BMI, kg/m2 29 (4)

Medication for high blood pressure 11

Medication for heart disease 7

Smoker/uses snuff 2

Do you feel that you have normal sensation in your feet? 10

Do you think that you can walk normally? 14

Relative time sitting/lying vs standing/walking (0 = sitting/lying all the time you are awake and 100 = standing/walking 

all the time you are awake)

49 (20)

(Continued)
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had any, and in that case what, expectations in terms of support from the pharmacy regarding self-managing their feet 
(Appendix 2). In addition to filling in the surveys, the participants’ feet were examined by an HCP following the 
procedure in the D-Foot.52,53

The above-mentioned methods are in various degrees tested for validity and reliability. The content validity of MyFoot 
Diabetes has, since the release in 2014, continuously been updated by a group consisting of patients’ representatives, diabetes 
specialist nurses, a podiatrist, a certified prosthetist and orthotist and a medically responsible nurse working within municipal 
health care.48 The reliability of, and the access to, the software has been secured by the consulting programmers.48 The clinical 
decision support system, the software D-Foot, has, in an iterative construction process involving a broad spectrum of experts, 
previously described by Hellstrand Tang et al, been assessed as having a good face and content validity.52 The inter-reliability 
when using the D-Foot was high, above 0.80 for the risk grade, presence of DFU, amputation, hallux valgus/hallux varus and 
gait deviations.52 To secure the validity of the first version of the survey, designed to collect answers on how patients manage 
their self-care and their expectations regarding the services from pharmacy, the construction of the survey followed an iterative 
process where the team members discussed the formulations and continuously improved the questionnaire, Appendix 2. The 
team members consisted of a podiatrist, a registered physiotherapist, a certified prosthetist and orthotist and two students in 
their last year of education at the pharmacy degree programme at the University of Gothenburg. Taken together, the healthcare 
professionals in the construction team had approximately more than 100 years of clinical experience of care and of giving 
information regarding self-care of the feet for persons living with diabetes.

The team consisting of two pharmacy students, the principal investigator and a research assistant constructed and followed 
a structured study protocol, which can be found below. At each of the locations in VGR, three to five participants were 
scheduled to meet the research team. The study flow for the participants, according to the study protocol, was as follows.

Table 2 Surveys and Examinations Used in the Study

# Type Details Appendix References

1. Survey Self-test of the feet, using MyFoot Diabetes [48]

2. Survey The patient survey included in the D-Foot aimed to collect answers on health, foot status 
and whether the patients had received podiatry and information on self-care during the 

last 12 months.

1 [52,53]

3. Survey Questionnaire designed to collect answers on how patients manage their self-care 2
4. Examinations Structured foot assessment performed by a certified prosthetist and orthotist, using the 

D-Foot

[52,53]

Abbreviation: #, number.

Table 1 (Continued). 

Categorical and Continuous Variables Number Mean (SD)

Previously obtained shoes/insoles from a Department of Prosthetics and Orthotics 8

Occupation

Working 2

Retired 11

Missing value 4

Education

Compulsory school, elementary school or equivalent 4

High school, secondary school or equivalent 8

Post-secondary education, university or college 2

Abbreviation: SD, standard deviation.
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1. In a separate room, a fictitious pharmacy room, the participant met two pharmacy students where the participant:
a. Answered a paper questionnaire on their foot status, pain in their feet, physical functions related to being able to 

perform self-care of their feet and how the participants/patients managed the self-care of their feet, Figures 3 and 4 
and Appendix 2,

Figure 3 The participants answered a questionnaire in a separate room during the study.

Figure 4 In a separate room “a fictitious Pharmacy room” the participants answered questionnaires. 
Notes: In a separate room, “a fictitious pharmacy room”, the participants met two pharmacy students and the participants filled in a survey regarding how they performed 
self-care of their feet, their foot status, pain in their feet and physical functions related to being able to perform self-care of their feet.
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b. Wrote their expectations in terms of support from the pharmacy regarding self-managing their feet, Figures 3 and 4 
and Appendix 1, and

c. Performed a self-test of their feet using the MyFoot diabetes software,48,51 available on a tablet, Figure 5.
2. At the “foot examination station”:

a. The participants filled in a patient survey, Appendix 1, included in the D-Foot software, using a tablet or a laptop,-
52,53 and

b. A certified prosthetist and orthotist performed a structured foot examination following the routine in the D-Foot 
software, previously described by Hellstrand Tang et al.52,53

The participants visited each of the stations and the aim was for them to perform the task at each station individually. All 
the examinations and tests are briefly described in Table 2.

Survey – Self-Care of the Feet
A survey was constructed by the research team together with a registered physiotherapist, Appendix 2. The purpose of the survey 
was to collect answers relating to the way patients performed self-care of their feet, their foot status, pain in their feet and physical 
functions related to being able to perform self-care of the feet. The participants’ expectations of support from the pharmacy 
relating to self-care of the feet were also captured in the survey. In the survey, the participants answered whether self-management 
actions were included in their daily life, such as wearing appropriate shoes both outdoors and indoors; wearing socks made of 
skin-friendly material; moisturising the feet; taking walks; wearing compression stockings (in Swedish “stödstrumpor”) and 
inspecting the feet. Moreover, questions relating to worries, awareness of the condition of the feet, awareness of risk factors to 
note on the feet and where to find help if signs of skin lesions appear were included in the survey, Appendix 2.

Ethics
There is always a risk of intrusion of integrity when personal experiences of health and self-care are shared with others. 
However, the study was carried out following the Code of Ethics of the World Medical Association (Declaration of 
Helsinki) for experiments involving humans.54 The participants received oral and written information about the study, 
including information on their right to withdraw from the study at any moment without explanation. Participants were 
included after they signed written informed consent and all the participants agreed to be photographed.

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable 
images or data included in this article. The study was approved by the Swedish Ethical Review Authority, 2020-08-03, 
Reg. No. 2020-02175. The advantages of the study were judged to outweigh the eventual inconvenience that participants 

Figure 5 The participants performed the self-test of their feet using the MyFoot Diabetes software. 
Notes: In a separate room, “a fictitious pharmacy room”, the participants met two pharmacy students. The participants performed the MyFoot Diabetes self-test using 
a tablet.
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might experience, eg, the time they spent on the study and travelling. To facilitate participation, the study took place in 
hotels close to where the participants lived. To respect the participants’ integrity, separate rooms or separate areas in 
a large room were allocated to the task.

Statistics
Descriptive statistics were used for the age, gender and foot status of the participating patients. Dichotomous variables, 
such as the presence of risk factors to develop DFU, interventions to prevent DFU and self-reported physical function, 
foot status, pain and activities of self-care, were presented as numbers, and relevant percentages and continuous values 
were reported as the mean, standard deviation (SD) and, when relevant, with minimum and maximum values.

Comments, in free text, were reported in the same way as the participants had written their comments in the survey.
In a sub-analysis, the presence of neuropathy was compared from three sources. The self-reported presence of 

neuropathy was collected 1) when the participant checked their foot status by using MyFoot Diabetes, 2) when the 
participant filled in the patient survey that was included in the D-Foot and was assessed and 3) when the certified 
prosthetist and orthotist performed the tests included in the D-Foot.

Results
In Table 3, the foot status is presented with categories of risk factors, eg, the presence of neuropathy, angiopathy, foot 
deformities, skin pathologies and previous ulcers. The distribution of the patients in risk groups 1–4, respectively, is presented.

Differences according to the presence of neuropathy, self-reported and measured with the D-Foot, are presented in 
Table 4.

Table 3 Risk Factors for Developing DFU Identified with D-Foot

Category of Risk Factor and Assessments Prevalence, Left 
Foot Number or 

Mean (SD)

Prevalence, Right 
Foot Number or 

Mean (SD)

Prevalence, Both Feet 
Number or Minimum to 

Maximum

Risk level

Risk level 1 0

Risk level 2 0

Risk level 3 16

Risk level 4 1

Neuropathy

Neuropathy, one or more of: less sweaty feet, numbness/ 

tingling, Ipswich Touch Test

4

(a) Numbness/tingling feelinga 9

(b) Positive Ipswich Touch Testa 7 7

(c) Do you have less sweaty feet now compared with recent 

years*?
6

Pain presented as the mean (SD); minimum to maximum

Pain (0–100) 10 (17) 20 (24) 0 to 63

Angiopathy

Has a healthcare professional told you that you have peripheral 

angiopathy?a

3

(Continued)
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Table 3 (Continued). 

Category of Risk Factor and Assessments Prevalence, Left 
Foot Number or 

Mean (SD)

Prevalence, Right 
Foot Number or 

Mean (SD)

Prevalence, Both Feet 
Number or Minimum to 

Maximum

Foot deformities

Amputation below anklea 0 0

Amputation above anklea 0 0

Charcot acutea 0 0

Charcot manifesta 0 0

Hallux valgusa 4 2

Hallux varusa

Calcaneus valgusa 7 7

Calcaneus varusa 2 2

Abduction of the forefoota 1 1

Adduction of the forefoota 0 0

Prominent, superficial bony structures on the plantar areaa 7 8

Gait deviation, foot flap or toe drag, eg, does not have initial 

contact with the heela
1 1

Foot deformities continued presented as the mean (SD)

Maximum toe height (mm)a 26 (4) 27 (5) 19 to 37

Passive range of dorsal flexion at metatarsal phalangeal joint 1 
(degree)a

53 (22) 55 (20) 5 to 90

Maximum dorsal flexion in the ankle joint (degree)a 19 (5) 19 (5) 10 to 29

Assessment, clinically relevant

Foot length (mm)b 259 (12) 258 (13) 232 to 285

Foot width (mm)b 100 (6) 102 (8) 90 to 121

Skin pathologies

Callosities anywherea 13 14 14

Current ulcera 0 1

Previous ulcera 2 6

Shoe assessment

Collapsed medial heel counterb 3 0

Collapsed lateral heel counterb 0 1

Excessively worn-out sole, medialb 1 0

Excessively worn-out sole, lateralb 1 3

Notes: The table presents the dichotomy risk factors as numbers and continuous risk factors are presented as the mean and standard deviation (SD). The categories of risk 
factors are presented with subheading in bold text. Where relevant, variables are presented for the left and right foot respectively. aThe variable is a risk factor and is 
included in the calculation of risk classification, as previously described by Hellstrand Tang et al52 bNot included in the risk classification, as previously described by Hellstrand 
Tang et al.52
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Self-reported access to podiatry during the last 12 months, having feet examined during the last 12 months and 
receiving information about self-care of the feet, are presented in Table 5.

In Table 6, the activity of self-management is reported. Eight of the participants reported having made a daily 
inspection of their feet; nine washed their feet every day and thirteen participants dried the skin between their toes after 
washing. All the patients (n = 13) who reported that they had dry skin on their feet also answered that they used ointment/ 
creams. Seven patients used ointments/creams between the toes. Nine of the participants walked barefoot indoors and 
three walked barefoot outdoors. Fourteen always wore socks when wearing shoes. Nine wore socks made of more than 
60% cotton, six did not know what material their socks were made of, and the majority (n = 13) were able to cut their 
toenails themselves.

Table 4 Presence of Neuropathy, Self-Assessed and Examined (Measured with the D-Foot and MyFoot)

Participant A. Self-Perceived 
Loss of Sensation 
from the Patient 
Survey That Was 
Included in the 
D-Foot

B. D-Foot 
all

C. Self-Reported 
Presence of 
Neuropathy 
Collected When 
Filling in MyFoot 
Diabetes

Differences in Neuropathy 
D-Foot (B) Measured by 
CPOs vs Self-Perceived 
Presence of Neuropathy 
Assessed by M vs Foot (C)

Differences in Neuropathy 
Between Self-Perceived 
Loss of Sensation When 
Filling in the Patient 
Survey That Was Included 
in the D-Foot vs MyFoot 
(C) vs (A)

1 1 1 1 Same Same

2 1 1 1 Same Same

3 1 1 1 Same Same

4 0 0 0 Same Same

5 0 0 0 Same Same

6 0 1 0 Different Same

7 1 1 1 Same Same

8 1 0 0 Same Different

9 0 1 1 Same Different

10 1 1 1 Same Same

11 0 1 1 Same Different

12 0 0 0 Same Same

13 0 1 1 Same Different

14 0 1 1 Different Same

15 1 1 1 Same Same

16 0 1 1 Same Different

17 0 0 0 Same Same

Sum 7 12 10 2 are not the same 5 are not the same

Notes: 0=no risk sign of neuropathy to 1=at least one positive finding regarding neuropathy. The presence of neuropathy was compared from three sources. The self- 
reported presence of neuropathy was collected: 1) when filling in MyFoot Diabetes, 2) when filling in the patient survey that was included in the D-Foot and assessed and 3) 
when the certified prosthetist and orthotist performed the tests included in the D-Foot. A. Neuropathy following a positive answer to the question Do you feel that you have 
normal sensation in your feet? B. Neuropathy measured with the D-Foot is a summary score (0=no sign of neuropathy to 1=at least one positive finding regarding neuropathy): 
the Ipswich Touch Test, feelings of tingling/numbness, less sweaty feet now compared with recent years. C. Neuropathy measured with MyFoot is a summary score with at 
least one positive finding regarding neuropathy of the following: healthcare professionals have confirmed the loss of protective sensation; you experience that you do not 
have normal sensation in your feet, you experience tingling or numbness in the feet; your feet are less sweaty now compared with previous years. The bolded text indicates 
if differences exist between the compared methods.
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Table 5 Patients’ (n = 17) Access to the Interventions Designed to Prevent the Development of DFU 
Measured with the D-Foot

Interventions to Prevent DFU Number of Patients 
That Answered “Yes”

Have your feet been examined within the last 12 months? 13

Have you received information about the self-care of your feet within the last 12 months? 13

Have you had podiatry within the last 12 months? 8

Have you previously been given prescribed footwear? 8

Table 6 Self-Reported Physical Function, Foot Status, Pain and Activities of Self-Care from 17 Participants

Question Yes No N/A Frequencies of Answers and Details

Do you perform a daily inspection of your feet to 
identify ulcers, redness or swelling?

8 9

Do you wash your feet every day? 9 8

Do you dry your feet after washing them? 17 0

Do you also dry between your toes? 13 4

How often do you expose your feet to the air? 1: Never 
1: Once a week 

2: Several times a week 

13: Every day

Do you have dry skin on your feet? 13 4

If yes, do you use moisturising creams or oils? 13 4

If yes, can you remember the name of the product 
you use?

1: ointment with aloe vera 
1: Canoderm55 

1: Canoderm 5%55 

1: CCS56 

1: Footmeder57 

1: Baby oil 

1: Helosan58 

1: Locobase repair59 

1: Propyless Decubal60 

9: N/a

Do you have cracked skin on your feet? 4 13

If yes, do you use moisturising creams or oils? 6 4 6

If yes, can you remember the name of the product 
you use?

1: Canoderm 5%55 

1: CCS4 

1: Footmender Barnolja57 

14: N/a

Do you apply cream between your toes? 7 10

Do you walk barefoot outdoors? 3 14

Do you walk barefoot indoors? 9 8

(Continued)
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Table 6 (Continued). 

Question Yes No N/A Frequencies of Answers and Details

Can you cut your toenails yourself? 13 4

Do you have difficulty reaching your big left toe with 

your right hand and vice versa?

8: No difficulties 

9: Some difficulties

Do you have nail deformities, such as ingrown 

toenails and/or thickened nails?

6 11

Do you have foot warts? 1 16

If yes, how do you treat them? 1: Product containing acid (eg acetylsalicylic acid)

Do you have suitable shoes that fit your feet snugly 

and have laces or velcro? In other words, shoes that 
are the right length, width, toe height for your feet 

and fit them snugly?

16 1

Do you wear shoes without wearing socks/stockings? 14: Never 

2: Every second week 

1: Several times a week

Do you change your socks/stockings every day? 9 8

Which material/s are your socks/stockings made of? 9: More than 60% cotton 

1: More than 60% wool 
1: More than 60% synthetic 

6: Do not know

Do you wear compression socks/stockings? 4 13

Do you use heel protection against dry skin with 
cracks?

0 17

Are your toes very close together? 7 10

If yes, do you use toe separators? 15 2

Do you have difficulty going up and down stairs? 3 14

Do you have difficulty getting out of chairs? 1 16

Do you have pain in your feet at night? 2 15

If yes, please put a cross in the relevant square, 0–10, 

where 0 = no pain and 10 = extreme pain.

14: 0 pain 

1: 3 pain 

1: 6 pain

On a scale of 0–10, how much pain do you have in 

your feet when resting?

14: 0 pain 

2: 3 pain 
1: 5 pain

On a scale of 0–10, how much pain do you have in 
your feet when walking?

13: 0 pain 
1: 2 pain 

1: 5 pain 

2: 6 pain

Are you worried about the health of your feet? 4 13

(Continued)
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Nine patients had some difficulty reaching their toes. Difficulty going up and down stairs and rising from sitting in a chair 
to standing was present in three of the participants and one of the participants, respectively. Four patients answered that they 
had pain in their feet while walking (minimum 2 to maximum 6 [0–10 scale]). Two patients had pain during the night and 
three while resting. Four patients were worried about their foot health in terms of developing mycosis on the feet, the 
presence of long-term swelling in the foot and sensory loss leading to trauma/fissures going unnoticed.

Sixteen patients had not previously been given information by the pharmacy regarding how to take care of their feet. 
Several suggestions on how the pharmacy could help them to take care of their feet were registered, for example: giving advice 
on self-care, having the right skills, giving information about the products they sell, giving advice on ointments/creams.

Table 6 (Continued). 

Question Yes No N/A Frequencies of Answers and Details

If yes, what are you worried about? 1:That I will develop a fungus, for example 

1:My right foot has been swollen for several years without any real 
reason, both the front and back of my foot and around the ankle. 

1: I am worried that the sensation in my feet is deteriorating and 

that I will not notice damage/cracks in the skin. I could get an 
infection. 

1: Metal in my foot

Have you previously received information from the 

pharmacy on how to perform self-care on your feet?

1 16

How would you like the pharmacy to help you take 

care of your feet?

1: Ask the pharmacy for help 

1: Because they know a lot about this 

1: I have good foot care. I get advice. 
1: No problems with my feet, good blood circulation and, as 

a result, I do not need any help. 

1: Cream for my feet 
1: More information about the products they sell. The problems 

I have and the solutions 

1: Tips on self-care for my feet and the most suitable foot creams 
2: Do not know

What do you do every day to prevent foot ulcers? 1: Always wear shoes outdoors and indoors 
1: Wear the right shoes and socks/stockings, moisturise my feet, 

take walks 

1: Try to wear compression stockings whenever I can 
1: Nothing 

1: Inspect, feel 

1: Inspektion Inspection 
1: Moisturising cream twice a week 

1: N/A 

1: Right shoes, Helosan cream, Check 
1: Move about 

1: Make sure nothing occurs, ask for help to stop anything else 

happening 
1: Moisturise my feet every evening 

1: Wash and take care of my feet every day, apply moisturising 

cream, cut my toenails and so on 
1: Do not know

Abbreviation: N/A, not applicable.
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Discussion
Self-Management of Risk Factors for Developing Diabetic Foot Ulcers
In the current study, 17 patients with diabetes participated in a study describing their expectations regarding support from 
the pharmacy to improve the self-care of their feet. The participants also reported how they managed the self-care of their 
feet. Surveys were filled in and the participants assessed their foot status by using the MyFoot Diabetes software. In 
addition, their foot status was examined by an HCP.

The participants gave several examples of how they self-managed their feet – by wearing shoes indoors and outdoors; 
wearing socks; moisturising their feet; walking; wearing compression stockings as often as possible; inspecting their feet; 
checking their feet; being physically active; being aware that their feet are OK; seeking help to prevent DFU; washing their 
feet; cutting their nails. One participant did not report any action and one did not know. Worries regarding foot health were 
reported by four of the 17 participants. Supporting findings, from Al Sayah et al, regarding how patients with diabetes manage 
the care of their feet, show that the self-care varies, and that on average 14% of respondents performed foot self-care 
behaviours 6 days/week or more.61 The authors of the present study found that some groups were less likely to perform the 
recommended self-care, eg, men, patients with duration less than 10 years and patients at a younger age.

Expectations of Support from the Pharmacy to Improve Self-Care of the Feet
The participants expected that they would be given competent information from the personnel at the pharmacy to 
improve the self-care of their feet, eg, information about which ointments/creams to use. Only one of the 17 participants 
had been given information by the pharmacy on how to perform self-care on his/her feet. Obviously, there is a gap 
between the expectations of individuals living with diabetes when it comes to whether and how the personnel at the 
pharmacy support the self-care of the feet. The participants wanted the staff at the pharmacy to be competent and to give 
relevant, customised information on care of the feet and what ointment/cream to use to moisturise the feet, Table 6. Some 
participants requested more information about their products.

The study reveals that individuals with diabetes have expectations of support and help from the pharmacy. The gap 
between the participants’ expectations and reality is also described in the report from the Swedish Medical Products Agency, 
which concluded that the quality and security of customers should be the focal point when giving objective, expert and 
individual advice on self-care to their customers.20 A long-awaited improvement in education was suggested. In the report, the 
reality is described; the staff at the pharmacy have different professions and educations regarding self-care. Bearing this in 
mind, it is not surprising that there is a lack of quality indicators in Sweden to evaluate whether the service at the pharmacies is 
of a good standard.36 The Swedish National Board of Health and Welfare concluded in a report that the pharmacies do not have 
a national assignment regarding advice on self-care and that the staff needed more skills and competence.36

Improvements in competence, regarding advice on the self-care of the feet, among the staff working at the pharmacy, 
are hopefully being developed in parallel with new evidence-based advice being available on the internet from FASS or 
1177, for example.36,62

Risk Factors for Developing DFU and the Responsibility of the Staff at the Pharmacy
Questions arise regarding the responsibility of the staff working at the pharmacy. How should the staff at the pharmacy be able 
to give individual advice on self-care of the feet that correspond to the customers’ risk factors, eg, the presence of dry skin on 
the heel or the presence of neuropathy? This question needs to be discussed in the community of HCPs and staff at the 
pharmacy to clarify when the advice given at the pharmacy is about self-care and when the customer/patient should be referred 
to healthcare for treatment. Another question is whether it is appropriate that pharmacies develop/use self-tests of the feet, eg, 
MyFoot Diabetes, as a basis for giving personalised advice on self-care of the feet. Table 3 reveals that the participants had 
several risk factors; one of them had an ongoing foot ulcer (risk classification 4) and the other 16 patients ran a high risk of 
developing DFU (risk classification 3). Twelve of the 17 participants had neuropathy, according to the foot examination 
following the D-Foot routine. Differences according to the presence of neuropathy, self-reported and measured with the 
D-Foot, are presented in Table 4. The differences are not surprising, as there are many symptoms of neuropathy and several 
measurements are used.7 Table 4 shows that, of 17 assessments of neuropathy, two differed when comparing the presence of 
neuropathy examined with the D-Foot as compared with the self-test performed using MyFoot Diabetes. As mentioned above, 
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it is important to know whether and how staff at the pharmacy should act and how the advice on self-care of the feet should be 
formulated if an individual says that the self-test with MyFoot Diabetes reveals that he/she has neuropathy. The role of self- 
care activities led by pharmacists needs to be further investigated. Previous studies have shown, in a meta-analysis, an increase 
in self-care activities following interventions led by pharmacists on foot care (1.20 95% CI [0.49, 1.90] = 95.0% <0.001) and 
the self-monitoring of glucose levels (1.62 95% CI [0.92, 2.32] = 70.5% = 0.005), according to Bukhsh et al.63 Moreover, 
a new method presented by Gerber et al includes pharmacists, physicians, case managers, nurses and community-based peer 
health promoters designed to test and evaluate team-based care to realise therapeutic goals (levels of haemoglobin A1c, LDL- 
cholesterol levels and blood pressure) in the treatment of diabetes.64

To summarise, the self-care of the feet varied, Table 6, but all the 13 participants, with dry skin on their feet, used 
emollients. Nine participants had problems reaching their toes, but they all dried their feet after washing. Eight of 17 had 
not accessed podiatry during the last 12 months, nor had they been prescribed footwear. However, the majority, 13 of 17, 
had been given information regarding the self-care of their feet from an HCP and had had their feet examined, Table 5.

Method – Discussion
The population in the current study included relatively more patients with diabetes type 2, as compared with the national 
percentage, 90% of a total of 500,000 persons living with diabetes.65 The reason for this was that the study population 
was mainly recruited from primary care, where most of the patients with type 2 receive their treatment. According to age 
and the percentage of women, the study population did not deviate from the larger population of individuals living with 
diabetes in Sweden. Of the participants aged 70 years, 14 had diabetes type 2 and seven were women.

With few exceptions, all the surveys were filled in at the time the workshop was run. Two people, who did not have 
time to fill in all the surveys at the workshops, were given a second opportunity to fill in the surveys, as the surveys were 
sent to them by post and included a stamped, addressed envelope to return their answer in. In addition, one participant 
gave the answers to a survey by phone to the principal investigator.

The method chosen, an observational descriptive study, is relevant when a new area of research is explored, with the 
rationale to better formulate further research questions.66 To improve coming measurements regarding patients’ expectations 
of evidence-based service at the pharmacy with information on self-care of the feet for persons with diabetes at risk of 
developing foot ulcers, the questionnaire, Appendix 2, needs to be further developed, validated and, when used in other 
contexts, transculturally adapted. Experiences from Navarro-Flores et al have demonstrated how to improve measurements 
quality in the development, psychometric analysis and validation of a foot self-care questionnaire.66 Similar methods are 
recommended when working with research aimed to improve the pharmacies’ services, with the long-term goal to improve 
how patients self-manage their feet.

Additional improvements, suggested for future studies, are as follows: Firstly, having several separate rooms available 
so that people’s integrity is secured when the participants fill in the surveys and have their feet examined. Secondly, 
validating the survey that asked questions about expectations of support from the pharmacy regarding the self-care of 
their feet, with questions such as the following: What are your expectations of support from the pharmacy? How do you 
feel that the pharmacy meets your expectations of support? To differentiate the answers, five options are suggested, 
including very high expectations, high expectations, moderate expectations and low to very low expectations. Thirdly, 
investigating how the staff at the pharmacy think they manage to give evidence-based, personalised advice on self-care of 
the feet and how individuals living with diabetes prefer to receive advice (orally, in writing or by digital links).

Conclusion
Patients with diabetes who risk developing foot ulcers expect the staff at the pharmacy to be competent and give them 
evidence-based, personalised advice so that they can manage the self-care of their feet.

Abbreviations
DFU/s, diabetic foot ulcer/s; DPO, department of prosthetics and orthotics; HCP/s, healthcare professional/s; IWGDF, 
International Working Group on the Diabetic Foot; mHealth, mobile wireless technologies for public health; PI, principal 
investigator.
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Definitions
Diabetes-related foot disease: Disease of the foot of a person with current or previously diagnosed diabetes mellitus that 
includes one or more of the following: peripheral neuropathy, peripheral artery disease, infection, ulcer(s), neuro- 
osteoarthropathy, gangrene or amputation.
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