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Aim: To investigate at a national level the multidisciplinary team (MDT) care of patients
with diabetes mellitus and foot complications.

Methods: A questionnaire was sent to all 75 Swedish hospitals with emergency depart-
ments, which were grouped according to size.

Results: The response rate was 92%, 58/69 of the hospitals have a foot team. Most teams
have access to an internal medicine specialist/diabetologist, podiatrist and orthotist. Fewer
teams reported access to an orthopaedic surgeon and infectious diseases specialist and
only half to a vascular surgeon. In joint MDT outpatient evaluations, the majority report

Keyw.or.ds:_ ) the presence of an internal medicine specialist, podiatrist and orthotist, but 50% an infec-
Multidisciplinary . . s .
i=betic tious disease specialist and orthopaedic surgeon and only a few a vascular surgeon. In hos-
Diabetic .OOt pitalized patients, there is a reduction in the presence of all specialists. The registration of
Amputation . .
c amputation rate and healed foot ulcers is low.
onsensus Conclusions: MDT care is mostly adopted among large and medium-sized hospitals in con-
trast to small ones, which could reflect unequal health care. Vascular surgeons seldom are
present at MDT evaluations and there is a reduced regular input of specialists in the eval-
uation of hospitalized patients. The hospitals’ ability to evaluate their work by potential
quality control markers is poor.
© 2019 Elsevier B.V. All rights reserved.
1. Introduction diabetic lower extremity amputations (LEA) are preceded by
an ulcer [2]. A multidisciplinary team (MDT) care is recom-
Diabetes mellitus (DM) is often accompanied by foot compli- mended on an international [3] and national [4] level with
cations e.g. foot ulcers. Up to 50% of people with type 2 dia- the aim of reducing the amputation rate [1,5]. An MDT is a

betes have so-called at-risk feet [1], and up to 85% of group of specialists with different, complimentary experience
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and knowledge that contribute to achieve specific objectives
in an organization [6]. However to emphasis the evidence of
a positive impact of the MDT, further high quality studies
are required [7]. Despite evidence supporting an MDT
approach of this patient group, it is unclear how well a multi-
disciplinary care is established at a national level in the devel-
oped countries. The Swedish National Board of Health and
Welfare has conducted a national evaluation of compliance
with the national guidelines for diabetes care among diabetic
clinics. The results of the evaluation indicate that 70% of the
responding diabetic clinics have access to an MDT, but no
deeper analysis of the MDT composition has been presented
[4]. To our knowledge there has been no evaluation of how
patients with DM and foot problems are managed in the
MDT context in Sweden as of today.

The achievement of a decreased amputation rate in
patients with diabetes and foot ulcers, since the Saint Vin-
cent Declaration in 1989 [8] has been associated not only
with the setup of an MDT approach, but also other factors
including improvements in healthcare processes and orga-
nizational structures and the implementation of treatment
guidelines. Furthermore, improved diagnostics by vascular
imaging and improved revascular interventions, extended
utilization of off-loading equipment, improved patient edu-
cation and early referral from primary care to the hospital’s
diabetic foot team have contributed to the results. The
establishment of MDT has also resulted in a decreased re-
amputation rate and a reduction in hospitalization due to
diabetic foot complications [9]. Although only a minority
of all diabetic foot ulcers will end in a proximal amputa-
tion, these amputations are associated with substantial
costs to society and suffering on the part of the patients.
It has been suggested that it can even be cost-effective to
introduce an MDT [9,10].

In addition to the financial burden, patients with a foot ulcer
value their health-related quality of life lower than patients in
whom healing has been accomplished [11]. Not surprisingly,
health-related quality of life is reduced after a major amputa-
tion [12]. Notably, patients with DM and an ongoing foot ulcer
fear amputation more than death [13]. Furthermore, patients
with foot ulcers not only suffer from different comorbidities
to diabetes but also from premature death [14].

In the Saint Vincent Declaration, a five-year target was set to
reduce diabetic complications by improving the care for these
patients across Europe. A major aim was, in a ten-year perspec-
tive, to reduce the amputation rate by 50% [15]. As a follow up of
the St Vincent Declaration, an expert panel met in Stockholm
in 1998 to create consensus about the organization of how to
prevent and treat foot ulcers in patients with DM: “Foot problem
of diabetics: Consensus Statement”[16]. The importance of an
MDT care was stressed and the need for implementing such
team was underlined. MDTs of different composition at differ-
ent levels were recommended for primary care, local hospitals
and large (university) hospitals. Primary care is responsible for
the prevention of foot ulcers. The appearance of an ulcer
demands collaboration between primary care and a foot team
at a local hospital. The local hospital team, according to the
Consensus Statement, preferably consists of an internal med-
icine specialist, a surgeon or an orthopaedic surgeon and a
podiatrist. They represent the medium level of the diabetic foot

care in investigating and treating foot lesions. In addition, the
establishment of some diabetic foot centres in larger hospitals
was recommended, with expertise including a diabetologist,
diabetes specialist nurse, orthopaedic surgeon, vascular sur-
geon, infectious disease specialist, podiatrist orthotist, radiol-
ogist and physiotherapists.

The major aim of this study was to investigate whether the
recommendations of the Stockholm Consensus Statement
regarding the establishment of MDTs for the management
of DM patients with foot complications is fulfilled at all hospi-
tals with emergency departments in Sweden. Furthermore,
we have also briefly tried to analyse the intention of evaluat-
ing the work by potential quality control markers.

2. Method

Data was collected in late 2013 using a structured question-
naire developed in collaboration between the Diabetic Foot
Centre Karolinska (DFCK) and the Swedish Diabetic Associa-
tion. The questionnaire consists of eight questions regarding
the management of patients with DM and foot complications.
We analysed which hospitals had an MDT and their access to
different specialists as well as those specialists regular input
in the joint MDT evaluation of outpatients and of hospitalized
patients. Furthermore, we asked for treatment guidelines and
whether the hospitalized patients were on a specialized ward
or if they have scattered beds.

The questionnaire also investigated potential quality con-
trol markers such as a local registration of the annual number
of amputations on patients with DM as well as a registration
of healed ulcers. We also asked whether the patient received a
treatment message when visiting the clinic.

Based on the Swedish Association of Local Authorities and
Regions’ registry, the questionnaire was distributed by post to
all of the 75 Swedish hospitals with an emergency depart-
ment. The staff member responsible for diabetic foot care
was identified at each hospital and received the encoded
questionnaire.

Information concerning the number of beds available at
each hospital was collected from the hospital’s webpage. To
analyse national differences in the MDT care, the hospitals
were grouped into 3 categories according to number of beds:
small hospitals <250 beds, medium-sized hospitals 250-500
beds and large hospitals >500 beds. Small hospitals consisted
of local, community hospitals, the medium-sized ones of
regional, emergency hospitals and the large ones of university
hospitals. The anonymized data were downloaded into the
Microsoft Excel software package, and analysed in terms of
frequencies and percentages.

3. Results

There was a 92% response rate (69/75). Eleven respondents
stated that they had no MDT and instead they referred com-
plicated patients to different hospitals, and they are, there-
fore, not included in the analysis. These hospitals consisted
of 9 small and two medium-sized hospitals. Of the 58 hospi-
tals that stated they had an MDT, 26 were classified as small,
16 as medium-sized and 16 as large.
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3.1.  The MDT’s access to different specialists

The most common staff members reported in MDT were a
podiatrist and an orthotist. The specialists that the foot team
had access to (Table 1) did not have to be part of the foot team,
but had to be available for patient evaluation as e.g. consul-
tants. If a hospital answered that they had access to both
an internal medicine specialist and a diabetologist, only the
diabetologist was counted.

3.2. Specialists with regular input in the MDT evaluation
of outpatients

Specialists with regular input in the joint MDT evaluations of
outpatients were primarily internal medicine specialists/dia-
betologists (90%), podiatrists (95%) and orthotists (88%)
(Fig. 1). In about half of the teams, infectious disease special-
ists (52%) and orthopaedic surgeons (62%) were present at the
MDT joint evaluation, while few teams reported that vascular
surgeons (22%) were present.

3.3. Specialists with regular input in the MDT evaluation
of hospitalized patients

The specialist that was reported most frequently having a reg-
ular input in the MDT joint evaluation of hospitalized patients
was an internal medicine specialist/diabetologists (60%)
(Fig. 2). In approximately half of all teams, an orthopaedic sur-
geon (48%), an infectious disease specialist (41%) and a podi-
atrist (40%) were present in the joint MDT evaluation of
hospitalized patients. Few hospitals reported that an orthotist
(29%) or a vascular surgeon (21%) were present.

3.4. Organisation of hospitalized patients in MDT care

For hospitalization of patients with DM and foot complica-
tions 60% of hospitals with an MDT have 50%, 69%, and 69%
respectively according to size. Ten percent report that they
have both scattered beds and a specialized ward (4%, 19%,
and 13% respectively). Fifty percent of the hospitals with
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Fig. 1 - Specialists attending MDT evaluation in outpatient
care.
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Fig. 2 - Specialist that attend the MDT evaluation of
hospitalized patients.

MDT have reported that they used scattered beds (54%, 50%,
and 44% respectively).

Table 1 - Specialists that the MDT reported they had access to.

Specialists Small hospitals Medium-sized hospitals Large hospitals Total

n =26 (%) n =16 (%) n =16 (%) n =58 (%)
Specialist in general internal medicine 8 (31%) 0 (0%) 1 (6%) 9 (16%)
Diabetologist 15 (58%) 15 (94%) 15 (94%) 45 (78%)
Specialist in orthopaedic surgery 9 (35%) 3 (19%) 3 (19%) 15 (26%)
Orthopaedic surgeon with experience in 8 (31%) 12 (75%) 10 (63%) 30 (52%)
foot surgery
General infectious diseases specialist 9 (35%) 5 (31%) 9 (56%) 23 (40%)
Infectious disease specialist with 2 (8%) 10 (63%) 3 (19%) 15 (26%)
experience in orthopaedic infections
General vascular surgeon 6 (23%) 2 (13%) 1 (6%) 9 (16%)
Vascular surgeon with experience in 5 (19%) 8 (50%) 9 (56%) 22 (38%)
extremity surgery
Podiatrist 25 (96%) 16 (100%) 15 (94%) 56 (97%)
Orthotist 23 (89%) 15 (94%) 15 (94%) 53 (91%)
Diabetis specialist nurse 23 (89%) 13 (81%) 8 (50%) 44 (76%)
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3.5. Characterization of quality control

Sixty-seven percent of the hospitals claimed that they had
established guidelines for managing patients with DM and
foot ulcers (62%, 69%, and 75% respectively). However, when
asked to bring the guidelines together with the questionnaire
only a few were included.

In forty-eight percent of the hospitals with MDT, there was
local registration of the annual number of amputations (42%,
56%, and 50% respectively), and 21% of the hospitals reported
having a local register of the number of healed foot ulcers
(12%, 19%, and 38% respectively). Eighty-six percent of the
hospitals stated that the patients received a treatment mes-
sage for their general practitioner and primary care nurse
when visiting the clinic (81%, 81%, and 100%).

4, Discussion

An LEA preceded by a diabetic foot ulcer could partly be pre-
vented in the 21st century with optimal care and organization
around the patient. A recent study indicates that two-thirds
of the patients with diabetes and foot ulcer are healed after
a long healing time without an amputation when treated in
a multidisciplinary setting [17]. According to the Stockholm
Consensus Statement [16], the MDT is preferably present with
different compositions at different levels in the health care
system. In primary health care, it is recommended that the
team is smaller, while, in the local and regional hospital,
the team should consists of more specialists. Finally, the rec-
ommendation is that some foot centres are established with a
complete MDT. The collaboration between primary care and
hospitals on treatment and prevention is essential for optimal
outcome for the patients with DM and foot complications [16].

This survey shows that the recommendations in the
Stockholm Consensus Statement concerning an MDT
approach are to some extent adopted among large and
medium-sized hospitals in contrast to small hospitals. In
large and medium-sized hospitals there is an acceptable
access to specialists except vascular surgeon. The regular
input from these specialists in MDT joint evaluation of outpa-
tients is high. Small hospitals have in some degree imple-
mented the recommendations, but the majority have a lean
MDT service to offer the patients. The access to specialists
in these hospitals is also moderate. Naturally, small hospitals
do not have the same resources as larger hospitals. However,
this could in fact imply decreased quality of care and ulti-
mately a higher amputation frequency, and thereby reflects
an unequal care of patients with diabetes and foot complica-
tions at a national level. Hence, it is important to investigate
this aspect further.

Eleven out of 69 hospitals reported that they do not have a
foot team. Nine of them were small and two were medium-
sized hospitals. A study from Norway reported that 17 out
of 41 hospitals had diabetic foot ulcer team [18]. Understand-
ably, some small hospitals have not established a foot team
and deal with this by referring their patients to hospitals with
MDT competence, as they report in the questionnaire.
Patients with DM and foot complications certainly need
access to the optimal hospital care with necessary specialists.

In order to promote equal care regardless of geographical
location, telemedicine may be suitable in order to reduce
the need for hospital visits and ameliorate communication
with specialists. Studies indicate positive experiences with
the telemedicine approach on the part of health care profes-
sionals [19] as well as patients with diabetic foot ulcers [20].
In addition, no difference has been shown regarding the inci-
dence of healing foot ulcers or amputation rates comparing
telemedical and standard outpatient monitoring [21]. Teleme-
dicine may also be the instrument that connects the small
hospital’'s MDT to specialists needed in the larger hospital’s
diabetic centres.

Although the MDT evaluation of outpatients is acceptable,
there is still a potential to increase the regular input of ortho-
paedic surgeons, infectious disease specialists, and especially
vascular surgeons.

Nevertheless, in the MDT evaluation of hospitalized
patients where there is much to gain in terms of improved
healing, avoiding amputations and reduced length of hospi-
talization, our study shows an unacceptably low regular input
of orthopaedic surgeons, vascular surgeons and infectious
disease specialists at MDT joint meetings.

Instead of an increase, the regular input of all specialists’
decrease when evaluating hospitalized patients compared to
outpatients. Hence, in their clinical situation, these patients
should have the maximal access to an optimal MDT evalua-
tion in order to avoid amputation and reduce costs.

Vascular surgeons rarely have a regular input in the joint
MDT evaluations, and few teams report that vascular sur-
geons are part of the MDT work when evaluating outpatients
or hospitalized patients. The importance of early diagnosis of
peripheral artery disease (PAD) and optimal endovascular
interventions is stressed in several reports and plays a central
role when saving the limb from amputation [22-24].
Therefore, it is remarkable that only 22% of all the national
foot teams report having a vascular surgeon’s regular
input in the MDT evaluation of outpatients or hospitalized
patients.

The foot teams generally have good access to orthopaedic
surgeons oriented toward foot surgery and internal medicine
physicians specialising in diabetology. In contrast, the access
to infectious disease specialists oriented toward orthopaedic
infections is very low. The importance of optimal treatment
of infection and highest competence within this area is
underlined in the EURODIALE study [24,25]. In addition the
National Institute for Health and Clinical Excellence (NICE)
and Infectious Diseases Society of America (IDSA) also recom-
mend that the MDT include or have access to an infectious
disease specialist [26,27].

This national survey indicates that Swedish hospitals have
low registration rate of potential quality control markers such
as healed ulcers and annual amputation rate. We believe that
quality control markers enable the follow up of the work and
further development of the organization by creating opportu-
nities to compare the work from one year to the next. A suit-
able marker for evaluating the quality is most likely the
annual number of amputations [28] even if all patients with
DM and an ulcer do not seek health care which could make
the number hard to estimate.



130 DIABETES RESEARCH AND CLINICAL PRACTICE I49 (2019) 126-131I

Our study casts doubt on how well systematic manage-
ment of patients with DM and foot complications is estab-
lished in Swedish hospitals. Sixty-seven percent of all
hospitals report having treatment guidelines. In the question-
naire, we asked the hospitals to attach their treatment guide-
lines, but only a few hospitals did. Studies from Norway and
Denmark also reported that the diabetic foot ulcer team had
low frequency of routines for assessment [18,29].

In this national survey, we can see possible areas for
improvement in the MDT care for patients with DM and foot
complications, especially for hospitalized patients. We also
suggest new solutions in diabetic foot care e.g. telemedicine
consultations especially in small hospitals where there seem
to be difficulties in providing the optimal expertise for all clin-
ical decisions. In accordance with reported audits in other
countries especially United Kingdom we can from our study
also se certain values in national surveys in order to evaluate
the care of patients with DM, allowing an organization to deal
with inadequacies in its management [30-34]. The national
survey should then be repeated regularly so as to monitor
improvement in the diabetic foot care. We therefore recom-
mend, at an international level national surveys to evaluate
the care of patients with DM and foot complications.

4.1. Conclusion

Our main conclusion from this study is that, in Sweden, few
clinics have a regular input from orthopaedic surgeons, infec-
tious disease specialists, vascular surgeons and podiatrists at
MDT joint evaluations of particular, hospitalized patients
with DM and foot complications. Furthermore, Swedish hos-
pitals have a low registration of potential quality control
markers e.g. healed ulcers and annual amputation rates.
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