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a  b  s  t  r  a  c  t

Introduction:  Diabetic  foot  ulcers  are  a feared  complication  of  diabetes.  Care  delivered  via  telemedicine
is suggested  to be a more  integrated  care  pathway  to  manage  diabetic  foot  ulcers  than  traditionally
delivered  healthcare.  Our  aim  was  to  explore  patients’  experiences  with  telemedicine  follow-up  care  as
compared  to  traditional  care.
Methods:  Interpretive  description  was  used  as  an  analysis  strategy.  Data  were  collected  using  individual
semi-structured  interviews  in  the context  of a  larger  ongoing  clustered  randomized  controlled  trial.
Twenty-four  patients  (13 in  the  intervention  group;  11 in  the  control  group),  aged  38–88  years  were
purposively  recruited  from  the RCT  in  order  to  obtain  a  diverse  sample  in  terms  of  group  composition
(intervention  vs.  control),  age, gender,  marital  status,  setting,  and  comorbidities  present.  The  control
group received  traditional  care.
Results:  Three themes  emerged  from  the  interpretive  analysis:  competence  of  healthcare  professionals,
continuity  of care,  and  easy  access.  This  was  independed  of  types  of follow-up  that  had  limited  impact  on
the  patients’  follow-up  experiences.  Competence  of healthcare  professionals  and  continuity  of  care  were
crucial,  because  they  can  either  enhance  or jeopardize  wound  care.  If  these  two  latter  factors  were absent,
patients  would  lose  confidence  in  the wound  care  process.  If  this  happened,  patients  pointed  out  that  the
expert  knowledge  of  a specialist  clinic  was  essential  to  receive  good  care. When  telemedicine  functioned
optimally,  telemedicine  was  an advantage  in  the  treatment,  because  the images  quickly  captured  changes

in  the  wound  healing  that  immediately  could  be corrected.  Easy  access  is  important  for  patients,  but  the
importance  of accessibility  appears  to be  primary  when  the  other  two  factors  were  present.
Conclusion:  The  best wound  care  pathway  for patients  with  diabetes  foot  ulcers  is depended  on  a combina-
tion  of  competence  and professional  skills  in  wound  management,  and  continuity  of  care.  If telemedicine
is  functioning  as intended,  it can  be  an  important  additional  tool.

© 2016 Published  by  Elsevier  Ireland  Ltd.
. Introduction
Diabetic foot ulcers severely affect patients’ quality of life [1].
hey are worrisome complications of diabetes, as they can take
onths to heal and can lead to osteomyelitis and amputation [2].
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In Norway, and in other countries, home care nurses in col-
laboration with the general practitioner (GP) have the primary
responsibility for treatment and follow- up of patients with ulcers
in collaboration with the specialist health care service [3–5]. How-
ever, in the current system it is reported that the collaboration
between primary health care and specialist health service is not
sufficient [6]. In particular, problems exist related to lack of compe-

tence in wound management among home care nurses and GPs, the
GPs and municipalities’ roles in treatment and follow −up care are
unclear, and capacity problems exist in the specialist health service
as well as varying and unclear referral practices between primary
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Table 1
Characteristics of the participants.

Telemedicine
follow- up N = 13

Traditional
follow-up N = 11

Sex
Men  10 8
Women  3 3

Age
30–39  – 1
40–49  1 2
50–59 3 –
60–69 4 3
70–79  2 4
>80  3 –

Mean  (r) 62.6 (47–88) 60.4 (38–76)
Type  of diabetes

Type 1 2 4
Type  2 11 7

Marital status
Married/cohabitant 11 10
Widow/widower 1 1
Single  1 –
Employment

Work  full-time/Part-time 5 4
Retried 7 3
Sick  leave 1 –
Disabled – 4

Co-morbidities – –
Coronary disease 3 3
Peripheral artery disease 2 2
Neuropathy 7 4

−
r
l
t
c
l
t

t
i
c
h
i
e
H
a
a
a
i
i
l
a
d
i
a
c
m
t
I
w
f
i
u
t
h

Rheumatism 

None
Geographical distance from settlement to hospital, km. median (r) 

 and specialist health care service [7–9]. A particular challenge is
elated to lack of good communication technology between the two
evels. Lack of collaboration between levels, with the consequence
hat the patient does not receive timely treatment can lead to severe
onsequences for the patients [8]. Diabetic foot ulcers are one of the
eading causes of hospital admission for people with diabetes and
he most common cause of lower limb amputation [9,10].

Telemedicine is suggested to be one solution used to facilitate
he creation of a more integrated healthcare service, with the aim of
ncreasing access, quality, patient satisfaction, and treatment effi-
iency in patients with diabetic foot ulcers [4,11,12]. Telemedicine
as been available in different healthcare disciplines and for var-

ous disease groups for decades. In wound care, much literature
xists on imaging technology and feasibility of the technology.
owever, studies that have focused specially on diabetic foot ulcer
nd telemedicine are scarce. A systematic review from 2014 [13]
ssessing the effect of telemedicine compared to traditional care
mong patients with leg and foot ulcer concluded that the evidence
s inconclusive due to lack of studies and poor methodological qual-
ty of the studies. The authors concluded that RCT studies with
arger samples and longer follow-up time are needed. In Denmark,

 recently published RCT [14] study including 401 patients with
iabetic foot ulcers found no difference in terms of wound heal-

ng or amputation. However, they found a higher mortality rate
mong patients receiving telemedicine follow-up versus traditional
are. Based on that, the authors question the role of telemedicine in
onitoring diabetic foot ulcers, especially to subgroups of patients

hat may  have poorer outcomes with telemedicine monitoring.
n contrast, a large RCT study in UK [15] including 3230 patients

ith diabetes, chronic obstructive pulmonary disease or hearth
ailure found that telehealth was associated with lower mortal-

ty. The latter study did not include patients with diabetic foot
lcer. Hence, more studies are needed to evaluate the effects of
elemedicine follow up compared to traditional care as well as
ow the incorporation of telemedicine impacts on the experiences
1 1

11.4 (0.5–72.6) 10.7 (2.6–30.6)

of patients receiving such care. Also, few studies have explored
patients’ experiences with treatment for diabetic foot ulcers and
their satisfaction with telemedicine [4,16]. The few existing reviews
of implementation of this technology examined patients’ satisfac-
tion with telemedicine and included various patient groups, but
not patients with diabetic foot ulcers [17–19]. These reviews con-
cluded that the majority of studies varied in quality and had many
methodological problems.

There is a need to supplement previous research by explor-
ing the patients’ perspective on wound management as patients’
experiences are an important contributor to improve the quality of
health care services. In-depth knowledge of patients’ experiences
can help evaluate whether use of telemedicine is an appropriate
way to improve the service. In the present study, we employed a
qualitative approach, and patients included were part of a larger
ongoing cluster randomized controlled trial (RCT) (Clin.Trial.gov:
NCT01710774). This trial is investigating whether telemedicine
follow-up care for patients with diabetic foot ulcers who receive
home care in collaboration with specialist healthcare is an equiv-
alent alternative to traditional outpatient clinical follow-up in a
specialist healthcare setting. The main trial outcome for the larger
RCT is healing time.

The telemedicine intervention consists of an interactive wound
platform, which uses a web-based ulcer record combined with a
mobile phone that allows counseling and communication among
nurses in community and specialist healthcare. Use of wound
images in combination with written assessments of the wound
might replace or supplement existing treatment follow-up. Both
groups receive treatment in primary and specialist healthcare,
and the purpose of patients receiving telemedicine follow-up is
to reduce the number of consultations in the outpatient clinic in

the specialist health care. More responsibility can then be trans-
ferred to primary healthcare that is in line with national guidelines
[6,20]. By obtaining knowledge of patients’ experiences receiving
telemedicine and comparing and contrasting these experiences
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Table  2
Main topics covered by the interview guide.

Intervention group

1. The patient’s experiences with the foot ulcer and what he did when he discovered the ulcer
2.  The patient’s experiences with receiving telemedicine treatment and follow-up from the home care nurse
3.  The patient’s experiences with being followed up in specialist healthcare
4.  The patient’s’ experiences of being involved in wound management and decisions that concerned his treatment
5.  The patient’s experiences with healthcare professionals’ use of the telemedicine equipment and healthcare professionals’ own views on using

images in wound care
6.  Whether the patient observed telemedicine collaboration between the home care nurse and specialist healthcare service during follow-up
7.  The patient’s perception of whether he takes more responsibility for his own  health
8.  The patient’s perception of what is the most important task home care nurses and experts at the outpatient clinic have in treatment and care

of  patients with diabetic foot ulcers

Control group

1. The patient’s experiences with the foot ulcer and what he did when he discovered the ulcer
2.  The patient’s experiences with receiving traditional treatment and follow-up from the home care nurse
3.  The patient’s experiences with being followed up in specialist healthcare
4.  The patient’s experiences of being involved in wound management and decisions that concerned his treatment
5.  Whether the patient observed any collaboration between the home care nurse or GP and specialist healthcare services during follow-up
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6.  The patient’s perception of whether he takes more 

7.  The patient’s perception of what is the most import
of  patients with diabetic foot ulcers

ith those of patients in the control group, we may  get new insight
nto how this technology influences patients’ perspectives. Includ-
ng patients’ perspectives may  cultivate a more holistic view and

ore tailored treatment. The aim of our study was therefore to
xplore the experiences of adults with diabetic foot ulcers receiving
elemedicine compared to patients receiving traditional follow-up
ealthcare delivered in the context of a clustered RCT.

. Methods

.1. Study design

Interpretive description (ID), as described by Thorne [21], was
sed as a strategy in the present study. ID is an inductive analysis
pproach that addresses clinical research questions in a way that
an inform and potentially change practice [21].

.2. Patients

Twenty-four patients (13 in the intervention group, 11 in the
ontrol group), aged 38–88 years, were purposively recruited from
he telemedicine RCT trial so that we could obtain a diverse study
ample in terms of group (intervention vs. control), age, gender,
mployment, marital status, settlement, and comorbid conditions
Table 1). Patients in this study were included if their foot ulcers
ad healed, or at the end of intervention that last maximum for
2 months. The study nurse organized patient recruitment at two
linical sites in Western Norway that are responsible for the larger,
ngoing cluster RCT study. The first author (HSS) contacted patients
ho earlier consented to participate in an interview in order to
ake an appointment for the present study. One patient declined

articipation, citing current unfavorable health conditions. At the
ime of the interview, patients’ foot ulcers had healed completely
or most of the patients, except for three patients in the intervention
roup and four in the control group.

.3. Follow-up of intervention group and control group in the RCT
tudy
Patients in the telemedicine group were followed primarily by
ome care service. However, every six weeks they visited the out-
atient clinic, where their foot ulcer was monitored. At a minimum
f once per week, the home care nurse would take a digital image
sibility for his own  health
sk home care nurses and experts at the outpatient clinic have in treatment and care

of the patients’ ulcers and would send it to the expert wound care
team at the outpatient clinic for assessment and feedback. Assess-
ment of the wound image, together with a written assessment,
determined whether a patient would require more frequent con-
sultations at the outpatient clinic.

Patients in the control group underwent wound control every
2–4 weeks at the outpatient clinic, with follow-up by the home care
service between consultations. However, this did not take place in
combination with telemedicine follow-up. For some patients home
care follow up was not needed.

Patients in both groups were included in the trial until their foot
ulcer healed, but for maximum of 12 months.

2.4. Data collection

All interviews were conducted between March 2014 and May
2015, either in the patients’ homes or at their workplace. Each
interview lasted between 35 and 55 min.

A semi-structured interview guide was developed, based on the
aim of the study, our current contextual understanding of the treat-
ment, and care pathways for patients with a diabetic foot ulcer. The
interview guide was  piloted with one patient from each group of the
trial to assess its usefulness. The guide was perceived as a functional
tool, and only minor changes were made.

The interview guide contained eight overall topics with sub-
themes for the intervention group and seven overall topics with
subthemes for the control group (Table 2). The topics were similar
for both groups, except for questions related to the patients’ experi-
ences with health professionals’ use of the telemedicine equipment
and users’ own views on using digital images and remote assess-
ment in wound care.

2.5. Analysis

Interviews were transcribed verbatim. The analysis process
comprised four phases: [1] researcher immersion in the transcripts,
[2] coding and developing of themes, [3] comparing and contrast-
ing themes within the groups, and [4] comparing and contrasting
themes between the groups (telemedicine vs. control). By follow

these phases, it was  possible to obtain comprehensive insight into
the data, which in turn afforded us the opportunity to examine
the similarities and differences that emerged from the data. Each
author analyzed the data individually, and then all authors con-
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ened to discuss the data. This was done to ensure credibility and
btain consensus at the interpretation of the individual themes that
merged during the four-phase analysis process.

Immersion in the transcripts began immediately after each
nterview, in which field notes were prepared containing obser-
ations of the setting and overall impressions from each interview.
he first author then transcribed all interviews directly after com-
letion of each interview. Each transcript ended with preliminary

nterpretations of the text, which were used for further analysis.
his enabled us to get an overall impression of the data. The tran-
cripts were then read in their entirety in order to get a sense of the
hole.

In the second phase, we used open coding. Here, we chose codes
o match closely to the language inherent to the data. The different
odes were then sorted into groups of data that seemed to be the-
atically related. In this process, different tentative themes were

dentified; these were used as a basis for further analysis.
We used a constant comparison method [21] to compare the dif-

erent parts of and patterns in each interview and to compare the
ntervention and control groups. In phase three, first we  performed

 “within-group comparison” by assessing the telemedicine inter-
ention patients for similarities and differences. The same was  done
ith the data from the patients in the control group. Then, we per-

ormed a “between-group” analysis by comparing themes from the
ntervention and controls groups. Both positive and negative pat-
erns emerged from both group analyses. Further analysis revealed
emarkable similarities between the two groups (intervention vs.
ontrol) and between members within each group. By comparing
nd contrasting these positive and negative patterns within and
etween groups, it was possible to conduct a more holistic analy-
is. This in turn enabled us to identify the final themes within the
verall dataset common to both groups.

In the final phase of analysis, we identified three themes; com-
etence of healthcare professionals, continuity of care, and easy
ccess to healthcare services, that appeared to play an essential
ole in patients treatment and follow-up care.

.6. Ethical considerations

The study was approved by the Western Norway Regional Com-
ittee for Medical and Health Research Ethics (2011/1609/REK

est). All participants received written and oral information about
he study. Participation was voluntary, and each patient signed an
nformed consent form.

. Results

The most important requirement expressed by adults with dia-
etic foot ulcers was to feel secure about or have confidence in
heir ulcer treatment and follow-up. Fear of amputation or new
ounds were fundamental for the patients in both groups. Conse-

uently, experiences of security and confidence were fundamental
remises for how they experienced the treatment and follow-up
are. Some felt confident they were receiving care that would
enefit wound healing. Others felt doubtful that the care they
ere receiving would promote wound healing. The type of ser-

ice (telemedicine vs. traditional) seemed less important in terms
f how the patients experienced follow-up care. They emphasized
ompetence of healthcare professionals, continuity of care, and easy
ccess to healthcare services as the most important elements that
elped them gain security and confidence about the wound care

hey were receiving. Both competence of healthcare profession-
ls and continuity of care were seen as essential for providing
igh-quality foot ulcer care. The presence of both elements would
ontribute to improve the quality in handling of the foot ulcer,
f Medical Informatics 94 (2016) 59–66

whereas their absence would not. The analysis also revealed pos-
itive process with telemedicine follow-up care. For instance, with
the patients in the telemedicine intervention, taking an image with
the mobile phone could quickly capture changes in healing. In a
matter of minutes, the home care nurse can take mobile phone
images of an ulcer and forward them to the expert team at the
outpatient clinic, allowing both of them to evaluate the ulcer and
discuss what treatment course to take. Although easy access to
wound care was generally important for all the patients, the impor-
tance of accessibility appears first when competence of healthcare
professionals and continuity of care were present.

3.1. Competence of healthcare professionals

With respect to competence of nurses, patients stated that
knowledge of ulcer management and ability to teach patients about
proper ulcer care were important contributors to the quality of
care and patients’ sense of security. These sentiments were true for
both telemedicine patients and control patients. Meeting nurses
and other health professionals who had specialized skills in ulcer
treatment, gave them a sense of security that they were receiving
high-quality foot ulcer care and that severe complication could be
avoided such as osteomyelitis and amputation. Patients viewed fre-
quent assessments by a doctor important only if their wound was
not healing as expected.

The patients viewed home care nurses and nurses at the outpa-
tient clinic differently. At the outpatient clinics, all patients (both
intervention and control) were assessed by expert wound care spe-
cialists. Regarding these meetings, all but two patients described
themselves as being “in secure hands”  due to available expertise
and rapid referral, if needed, which was not possible in home care
settings. Most patients commonly stated: “They [specialists] know
how to treat ulcers.” However, several patients also stated that it
was important for them to learn about proper wound care from the
nurse wound specialists at the outpatient clinic. This gave them a
feeling of being empowered, because acquiring appropriate wound
care knowledge would help them prevent their ulcer from worsen-
ing, prevent recurrence of the ulcer, and prevent new ulcers from
forming. As one patient said:

“If they only treat the ulcer but do not facilitate learning, there is a
risk that the patients will come back with a new ulcer” (IG19).

Contrasting with their experience at the specialist clinics, the
patients stated that they encountered large differences in knowl-
edge and experience among home care nurses. This situation made
them feel either secure or insecure, depending on the nurse’s exper-
tise in wound care. Patients who received care from home care
nurses having extensive ulcer management experience described
them as possessing a strong commitment and interest in the ulcer
healing process. They viewed these nurses as highly skilled, compe-
tent in foot ulcer care, and qualified to treat their ulcers. Often, they
used descriptions like, “engaged,” “enthusiastic,” “[having] great
interest in wounds.”

On the other hand, patients treated by home care nurses who
clearly lacked competence in wound management had a very differ-
ent perception of their nurses. Not surprisingly, nurses who lacked
skills and a professional attitude made patients feel uneasy with
their treatment. Patients were afraid that these nurses overlooked
important signs of ulcer deterioration. Both control patients and
telemedicine patients expressed the same concerns. This sentiment
was conveyed by one man  in his 70s as follows:
“I do not trust the home care nurses. They are so uncertain. They
ask me  what to do! I say that I cannot decide that. I feel that I am
more of a [wound care] specialist than they are. If changes occur in
the ulcer, I have the impression they do not know this is happening,
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because they have not seen the ulcer for 14 days. They have no
information about the ulcer treatment process; they do not know
what has been done with it. None of the home care nurses who have
treated the ulcer have competence in ulcer treatment” (CG 2).

Another patient stated:

“I had to explain to the home care nurses how they should treat my
foot ulcer, because they treated the ulcer very differently. I knew
more about wound care than the nurses” (IG9).

These representative quotes show how lack of competence in
ome care service affected whether the patients felt secure with
he care they were receiving.

.2. Continuity of care

.2.1. Receiving ulcer treatment from fewer nurses made patients
eel more secure

The patients described various experiences when several nurses
ere involved in performing the follow-up ulcer management care.
egardless of treatment group (telemedicine or control), the num-
er of nurse caregivers influenced whether the patients felt secure
ith the ulcer care they were receiving. In general, they pre-

erred care from fewer nurses, because they felt that, with fewer
aregivers, the nurses would be more familiar with their particular
lcer, would be more up-to-date on the ulcer healing process and
reatment procedure, would be more knowledgeable about ulcer
reatments, and would have better communication with the outpa-
ient clinic. If this was not possible, patients felt it was important to
ave only one nurse oversee treatment, so that responsibility over
he treatment was not distributed among several nurses. Patients
aid this arrangement worked well and promoted good communi-
ation among the nurses. Being certain that nurses communicated
mong themselves about the ulcer progress and treatment was
ery important and was  emphasized as necessary in order for the
atients to feel secure with the ulcer treatment in primary health-
are. As one 60-year-old man  expressed it:

It was fantastic to be followed up by two nurses. They were up-
to-date on the ulcer, they were competent, and both had read and
followed the procedures that were sent from the outpatient clinic.
They had a very positive commitment to wound management. For
me, it was very stimulating and very reassuring (CG7).

One man  in the intervention group described follow-up care by
ome care nurses like this:

“It was  one nurse who had primary responsibility for ulcer treat-
ment and follow-up and communicating with the outpatient clinic.
She was available when she was needed, both for me and the other
nurses. It was a brilliant way to do it” (IG5).

Patients followed up by many different home care nurses did not
xperience such a positive experience. In their case, no one person
versaw their ulcer treatment. Moreover, the nurses involved were
ot up-to-date on the ulcer’s progress. One patient with a compli-
ated, slow-healing ulcer described his experience with home care
urses in the following way:

“What was so sad is that a new nurse came almost every time, and
when I asked them how the ulcer looked like, they would say that
they had no idea. They had not seen the ulcer for one to 1.5 months.
Few images were taken. I feel not very secure when they cannot tell
me how the ulcer is healing” (IG 12).
.2.2. Telemedicine can benefit patients
The patients in the two groups (telemedicine vs. control) had

ery similar experiences. It seemed, however, that care deliv-
f Medical Informatics 94 (2016) 59–66 63

ered via telemedicine could counteract some of the challenges
the patients experienced during the treatment process. Still, this
depended on whether telemedicine was  carried out as intended.

Telemedicine patients who had positive experiences with
their telemedicine care stated that images of the ulcer com-
bined with a written assessment contributed positively to ulcer
treatment, because the images reinforced the written assess-
ment of the foot ulcer. Several of the telemedicine patients
used the adage, “one image speaks more than a thousand words,”
to describe their positive experience. The patients stated that
the telemedicine protocol worked well, because it gave them
the assurance that if something was  wrong with their ulcer,
it would be quickly caught by the outpatient clinic expert
team, who assessed the images. This sense of confidence in
the treatment scheme was expressed by one man  as fol-
lows:

“The digital communication between the outpatient clinic and the
home care nurse, and image transfer gave [me a feeling of] security
that, if there was some changes in the ulcer healing, the health
professionals at the outpatient clinic would catch it” (IG19).

Patients also noted that taking wound images was a good tool,
because it helped the home care nurses be more observant and
improved their wound care knowledge and skills. This notion is
exemplified in the following quotation:

“[The fact] that the home care nurses take images of the ulcer has
made them very observant. They do what they should [do]” (IG5).

The patients also observed that the act of taking and sending
images of the ulcers to and having them assessed by the outpatient
clinic also gave the home care nurses a sense of security. One 62-
year-old man  expressed this in the following way:

“It was reassuring for the home care nurses to communicate with
the expert team at the outpatient clinic, because they received feed-
back on whether they were on the right path or not” (IG20).

The communication between the home care nurses and out-
patient clinic also improved, because the assessed image and
treatment procedure were sent directly to the home care nurses
through the shared web-based ulcer record used both by experts
in the outpatient clinic and home care nurses. That allowed direct
communication between the two  levels. In the control group, how-
ever, the treatment procedure was  given to the patient.

The use of images in telemedicine also increased the sense
of security of patients who received follow-up care from many
nurses with varying expertise. One woman expressed this sense
of enhanced security in the following way:

“There were many nurses involved [in my  wound care] who lacked
wound skills compared to [those at]  the outpatient clinics. It there-
fore was of great comfort for me that images [of my  ulcer] were
taken and sent to the outpatient clinic for assessment” (IG 4).

These examples show that telemedicine can support a treatment
intervention in a positive way. However, if telemedicine was not
carried out as planned—for example, images were not taken or not
sent, or outpatient clinic did not assess the images—telemedicine
did not benefit the patients. Some of the telemedicine patients men-
tioned that some home care nurses did not take images of their
ulcers due to lack of mobile skills, during sick leave and vacation.
Others reported that the outpatient clinic did not respond to the
home care nurses’ request to assess the images. One man  in his 50s
observed the following:
“The home care [nurses] did not take any images of the foot ulcer.
They did not start [taking] images before the wound was healed
(IG17).
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.3. Easy access and close proximity to home care service

Easy access and proximity to the service appeared to be impor-
ant for the patients. For some patients, this was an excellent care
athway; for others, easy access and proximity were less rele-
ant. These perceptions were independent of whether the patients
eceived telemedicine care or not. If home care service was avail-
ble and of sufficient quality, patients preferred to receive ulcer
reatment and follow-up from a home care nurse rather receive
requent control at the outpatient clinic. As two patients put it:

“If the home care nurses have the necessary expertise and commu-
nicate well with the outpatient clinic via the images, I see no reason
to travel often to the outpatient clinic” (IG20).

“There are two home care nurses who had the responsible for the
ulcer treatment, one each time. I experienced them as being com-
petent and professional. And it is sufficient to have two  follow-up
checks per month at the outpatient clinic” (CG16).

Employed participants and sick patients emphasized that
eceiving treatment close to home afforded flexibility in choosing
oth the time and place of treatment, which reduced traveling time
o and waiting time at the outpatient clinic. For employed patients,
his allowed them to go to work during wound healing.

On the other hand, if the home care service lacked compe-
ence and continuity, the patients decided to decline the home
are service and instead receive all treatment and follow-up at the
utpatient clinic. Two patients commented:

“I would rather use the car and drive to the clinic instead of getting
treatment from the home care nurses, because the follow-up by the
home care nurse made me  unsecure ” (IG 9).

“I have declined home care [because] many nurses lacked compe-
tence. I was  followed up at the outpatient clinic, but I did the wound
care myself between the consultations” (CG15).

These patients stated that travel time to and waiting time at
he outpatient clinic were less important. This may  indicate that
asy access and proximity were less significant factors than com-
etence and continuity, because the latter contributed most to a
eeling of security, a factor that was strongly emphasized by the
atients. Some patients also requested more frequent checks at the
utpatient clinic, but said that this option was not possible because
f capacity problems at the outpatient clinics.

. Discussion

The aim of this qualitative study was to explore the experiences
f adults with diabetic foot ulcers receiving telemedicine compared
o patients receiving traditional follow up in the context of a clus-
ered RCT study. The discussion will be structured around the main
hemes identified.

.1. Competence of the health care professionals

This study has shown very clearly that competence in wound
anagement of health professional was of great importance for

atients’ experience of security during wound care. Nurses’ com-
etence at the outpatient clinic emerged as very essential to the
atients, because expert knowledge and skills in wound care made
he patients confident that if changes in the wound occurred this
ould be detected and necessary action taken. Patients also stated
hat effective teaching of patients about wound care occurred
ainly at the outpatient clinic by specialist nurses and was less

requently done at home by home care nurses. This perception is
n line with other studies that concluded that specialists in wound
f Medical Informatics 94 (2016) 59–66

treatment have a key role in empowering patients in self-wound
care [22].

The level of acquired wound-care knowledge and skills varied
among the home care nurses, according to the patients. This percep-
tion corroborates findings from other studies [3–5]. Independent of
group affiliation (both in intervention and control group), patients
who were treated by home care nurses lacking competence felt
insecure about their wound management. An important issue
was that these patients wanted to receive all their treatment at
the outpatient clinic, but this was  not feasible due to capacity
problems. Nevertheless, for these patients, the outpatient clinic
turned out to be an important confidence factor for them, because
they received confirmation of whether their wound management
received through home care was adequate. Education of home care
nurses to ensure appropriated treatment practice is of importance
and one of the cornerstones in foot management [23]. The home
care nurses interact with people at high risk of severe complications
and lack of awareness with regard to treatment and follow-up care
practice can lead to unnecessary poor outcomes and hospitaliza-
tions [24]. In our study, the patients reported that learning mainly
occurred at the outpatient clinic. Thus, improved knowledge among
the home care nurses can indirectly empower patients through
teaching them about how to recognize foot problems, promote
appropriate self-care, and thus contribute equivalent to the expert
team in patient education. That can change the current perception
among the patients and prevent foot ulcer in people with diabetes
[24]. However, a cautious approach of telemedicine monitoring in
patients with severe foot ulcer diseases should be considered [14],
especially if lack of wound knowledge and training in telemedicine
equipment are shortcomings among the staff involved.

When few nurses in home care service were responsible
for the wound care, patients’ sense of security and confidence
increased, and this seemed to be an important issue in wound
management for patients. Correctly implementing telemedicine
seems to further contribute to this increase. Most patients receiv-
ing telemedicine felt that it was  a useful adjunct to the other
treatment they received. This apparently enhanced their feel-
ings of security, resulting in assurance that the expert team at
the outpatient clinics and home care nurses used mobile phone
images appropriately. Patients reported that this enhanced wound-
management competence among the home care nurses. Current
evidence shows that using telemedicine in combination with
communication with other healthcare professionals, enhanced
competence in wound management among the home care nurses
[4,5,25,26]. Using telemedicine, the home care nurses collab-
orated closely with the nurses at the outpatient clinics. The
collaboration involved continual feedback on performed work
via discussions and reports from nurses at the outpatient clin-
ics that seem to strengthened patient confidence. This finding is
in line with other studies [4,5,27]. Similar collaboration in tradi-
tional follow-up in which there is no formal cooperation among
levels of care was  not experienced in the same way by the
patients.

We observed in our settings that use of telemedicine could be
questionable in a number of circumstances. Some of the patients
receiving telemedicine reported that the nurses failed to take
any mobile phone images, and some nurses lacked the necessary
mobile-device skills. Similar issues have been reported in other
studies [26,28]. If telemedicine is to have any benefit for the patients
and operate successfully, these barriers must be removed. Several
studies have emphasized that innovative technologies need to be
integrated in the stakeholders’ routine practice. The technologies

must be easy and as fast as possible to use, with necessary initial
training and continuously support. If not, there is a major risk of
failure [25,26,29].
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.2. Continuity of care

Our analyses also showed that continuity of care in wound man-
gement is another confidence-building factor that is essential to
atients. Freeman and colleagues [30] described three dimensions
f continuity of care: interpersonal continuity, informational con-
inuity, and management continuity. The interpersonal dimension
efers to the ongoing therapeutic relationship between providers
nd patients. The information dimension refers to the links of
nformation between episodes of care and transitions, and com-

unication between provider and patient. These two dimensions
re identifiable in our data.

Patients in both groups reported that they preferred being
ollowed up by a limited number of home care nurses. This is con-
istent with the findings of other studies [31–33]. Indeed, receiving
are from just a few home care nurses increases patient well-being
nd security [31]. Constancy of a small number of home care nurses
an increase their chances of detecting subtle changes in the ulcer-
ealing process, thereby avoiding severe complications such as
steomyelitis and amputation. This was a major concern for the
atients in this study.

Although continuity of care in primary healthcare has a posi-
ive effect on outcomes [32], it can be difficult to implement due
o variable shift schedules, and contextual and individual factors
31,33]. The patients of our study were familiar with those issues.
elemedicine can reduce the uncertainty or anxiety that these types
f issues can create, because telemedicine can promote continu-
ty of care via efficient information exchange, regardless of which
ome care nurse follows up the patient. So, any uncertainty a
atient may  experience can be remedied by the fact that home care
urses have quick access to wound care specialists, who analyze
he ulcer images and prepare a written assessment of the ulcer.
his enables the nurses to appropriately treat the ulcer in a timely
ashion. Patients receiving traditional care did not report similar
xperiences. This is consistent with other studies that show that
elemedicine can increase exchange of knowledge and informa-
ion between healthcare professionals, between levels of care, and
etween patients and healthcare professionals [34].

However, continuity of care cannot be viewed as being inde-
endent of caregiver skill and knowledge of wound management.
oodward and colleagues [35] found that consistently applied

nowledge and skills of several healthcare professionals and con-
istent care management were important for ensuring continuity
f care in home care settings. This was the case in our study as well.
aken together, consistent service and care delivery by knowledge-
ble and skilled home care nurses were factors that fostered the
atients’ confidence that they were receiving quality care.

.3. Easy access

Easy access was an important factor in wound treatment, but
t depended on whether competence and continuity of care were
stablished. This outcome was regardless of whether the patient
eceived telemedicine or not. When both factors were presented,
ollow-up in the primary health care was an excellent care path-
ay. Thus, it is not necessary to charge the specialist health service
ith a service that can be done equally well in the primary health

are. This is in line with the lowest effective service level (LEON)
rinciple that the services should take place in close connection
o the home environment [20]. Telemedicine seem to be an addi-
ional factor that may  contribute to increase patient satisfaction

t LEON level. This will reduce the number of consultations at the
utpatient clinic. In this way, resources can be better channeled to
atients who need more frequent follow-up by the expert team in
pecialist healthcare.
f Medical Informatics 94 (2016) 59–66 65

Follow-up by the home care nurses gave a flexibility in the
wound care that did not happen to the same degree at the out-
patient clinic. This flexibility was an important factor for patients
who were employed, because they wanted to use the least amount
of time on treatment and travel. Without this flexibility, patients
reported that they would not be able to go to work. However, for
patients who were uneasy with receiving home care follow-up,
traveling to and waiting at the outpatient clinic were of little impor-
tance. These patients are concerned about feeling safe and secure
and having confidence in their treatment. One solution could be to
allow the patient to a greater extent be involved to determine ways
to be treated. Being involved in their own care pathway and par-
ticipate in decisions regarding their own health can provide better
quality of wound care. This is emphasized in national guidelines
[20].

The use of individual face-to-face interviews with the patients
was effective in collecting relevant data. The possibility of using a
focus group interview instead was  a relevant alternative that was
discussed, but was  not selected because patients lived in different
municipalities, often were older on average, had reduced mobility
and health, and often depended on help from relatives or healthcare
professionals to get from one place to another.

This study included a sample size of 24 patients purposely
selected from an ongoing RCT. We  believe that this sample size
was large enough to sufficiently achieve the aim of the study.

The patients participating in the trial were also a selected group
of patients based on inclusion criteria. Their experience might differ
from more seriously ill patient populations, who were excluded
from participation in the trial.

5. Conclusions and implications for practice

Our study shows that an effective wound care pathway for
patients with diabetic foot ulcers depended on professionals’ com-
petence and professional skills in wound management and on
continuity of care. The interaction between the two factors not
only promotes more integrated care, but also bolsters patients’
confidence in their ulcer care. Telemedicine can be an important
supplement in that process, but its efficacy will depend on whether
telemedicine is used as intended. Education and practical training
in the use of telemedicine should be given to all health care pro-
fessionals in the primary health care and not simply to a few [25].
Also clear guidelines for delegation of responsibility in case of sick-
ness and vacation among key staff must be clarified. The quality of
the service can thus be strengthened and lack of documentation be
avoided.
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Summary points
What was already known?

• In the current system, the care pathway for patients with
diabetes foot ulcers is not optimal.

• Previous telemedicine research in wound care has primarily
focused on technology development and feasibility.

• Few studies have explored patients with foot ulcers experi-
ences with use of telemedicine.

What this study adds:

• The best wound care pathway for patients with diabetes foot
ulcers is depended on a combination of competence and
professional skills in wound management, and continuity of
care.

• Professional competence and skills in would management is
essential for a flexible health service enabling more patients
to be treated in home based care.

• Telemedicine seem to be an important supplement to cre-
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