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Abstract
Background  and objective:  This  study  reviews  the  clinical  characteristics  of patients  with  dia-
betic foot  ulcer  treated  in a  Multidisciplinary  Diabetic  Foot  Unit  (MDFU)  and  analyzes  the
mortality and  factors  associated  with  its  survival.
Material  and  methods:  Data  from  all  patients  who  attended  the  MDFU  for  the  first  time  for  a
diabetic foot  ulcer  during  the  2008---2014  period  were  analized.  The  patients  were  followed
until their  death  or  until  June  30,  2016,  for  up  to  8 years.
Results:  A  total  of  345  patients  were  included,  with  a  median  age  (P25---P75)  of  71  (61.5---80)
years, and 321  (93%)  had  type  2  diabetes.  They  were  characterized  as  patients  with  inade-
quate glycemic  control,  48%  had HbA1c  ≥ 8%  and  high  prevalence  of  chronic  complications:
60.2%  retinopathy,  43.8%  nephropathy  and  47.2%  ischemic  heart  disease  and/or  cerebrovas-
cular disease.  A total  of  126  (36.5%)  patients  died  and  69  (54.8%)  were  due  to  cardiovascular
disease.  Survival  measured  by  Kaplan---Meier  declined  over  time  to  69,  60  and  45%  at  3, 5 and  7
years respectively.  Cox’s  multivariate  regression  analysis  showed  the  following  variables  associ-
ated with  mortality,  HR  (95%  CI):  age  1.08  (1.05---1.11);  previous  amputation  2.24  (1.34---3.73);
active smoking  2.10  (1.12---3.97);  cerebrovascular  disease  1.75  (1.05---2.92);  renal  dysfunction
1.65 (1.04---2.61)  and  ischemic  heart  disease  1.60  (1.01---2.51).
Conclusions:  Patients  with  diabetic  foot  ulcer  are  characterized  by  high  morbidity  and mortality,
with  cardiovascular  disease  being  the most frequent  cause  of  death.  It  is necessary  to  pay
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more  attention  to  this  risk  group,  tailoring  objectives  and  treatments  to  their  situation  and  life
expectancy.
© 2017  Published  by  Elsevier  España,  S.L.U.  on behalf  of  SEEN.
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Características  clínicas  y  mortalidad  de los  pacientes  atendidos  en  una  Unidad
Multidisciplinar  de Pie  Diabético

Resumen
Antecedentes  y  objetivo:  Este  estudio  revisa  las características  clínicas  de los  pacientes  con  pie
diabético  ulcerado  atendidos  en  una  Unidad  Multidisciplinar  de Pie  Diabético  (UMPD)  y  analiza
la mortalidad  y  los  factores  asociados  a  su  supervivencia.
Material  y  métodos: Análisis  de los  datos  obtenidos  de  todos  los  pacientes  que  consultaron  por
primera vez por  una  lesión  por  pie  diabético  a  la  UMPD  durante  el  periodo  2008-2014.  Los
pacientes fueron  seguidos  hasta  su fallecimiento  o hasta  el 30/6/16,  con  un  máximo  de 8,1
años.
Resultados:  Se incluyeron  345 pacientes,  mediana  (P25-P75)  de  71  años  (61,5-80),  321  (93%)
con diabetes  de  tipo 2.  Se  caracterizaron  por  mal  control  glucémico;  el 48%  tenían  HbA1c  ≥ 8%
y alta  prevalencia  de complicaciones  crónicas:  el 60,2%  retinopatía,  el 43,8%  disfunción  renal
y el  47,2%  cardiopatía  isquémica  o  enfermedad  cerebrovascular.  Fallecieron  126  (36,5%),  69
de ellos  (54,8%)  por  enfermedad  cardiovascular.  La  supervivencia  medida  por  Kaplan---Meier
se redujo  a  un  69,  60  y  45%  a  los 3, 5  y  7 años,  respectivamente.  El análisis  de regresión  de
Cox multivariante  demostró  las  siguientes  variables  asociadas  a  la  mortalidad  con  HR  (IC 95%):
edad 1,08  (1,05-1,11);  amputación  previa  2,24  (1,34-3,73);  tabaquismo  activo  2,10  (1,12-3,97);
enfermedad  cerebrovascular  1,75  (1,05-2,92);  disfunción  renal  1,65  (1,04-2,61)  y  cardiopatía
isquémica 1,60  (1,01-2,51).
Conclusiones:  Los pacientes  con  pie  diabético  ulcerado  se  caracterizan  por  tener  alta  morbimor-
talidad; la  enfermedad  cardiovascular  es  la  causa  más  frecuente  de  las  muertes.  Se  precisa
prestar más  atención  a  este  grupo  de  riesgo,  individualizando  objetivos  y  tratamientos  a  su
situación  y  pronóstico  vital.
©  2017  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de  SEEN.

Introduction

The  main  factors  contributing  to the development  of
diabetic  foot (DF) are  diabetic  neuropathy  (sensory,
motor,  and  autonomic)  and  peripheral  artery  disease.  Both
complications  predispose  to  the  development  of  lesions  and
tissue  destruction  or  infection,  which  are  the forerunners  of
amputations  in over 85%  of  all  cases.1 The  above  sequence
of  events  (foot  at risk,  lesion,  and  subsequent  amputation)
has  conditioned  most of  our  knowledge  in this  field,  the pre-
ventive  strategies,  and  the  therapeutic  interventions.2 Less
well-known  aspects  are the distinctive  clinical  characteris-
tics  of  patients  with  DF,  such  as the  increased  frequency
of  macrovascular  and  microvascular  complications3 and  the
greater  patient  mortality,  which  is  estimated  to  be almost
double  that  of the  diabetic  population  without  DF,4 with  a
50%---60%  decrease  in 5-year  survival.5

Different  scientific  position  statements----those  of  the
ADA,  NICE  and  IDF----have  clearly  established  the guide-
lines  for  the  management  of patients  with  DF  and of those
at  a  high  risk  of ulceration.6---8 Care  should be  provided
by  multidisciplinary  teams comprising  different  specialties:
podiatry,  surgery,  internal  medicine,  and endocrinology,

among  others. However,  this  approach,  as  well  as  the  organi-
zation  of these  teams,  is  mainly  aimed  at  preventing  lesions
and  optimizing  the treatment  of  complicated  DF.9

Knowledge  of  patient  comorbidities  from a  more  global
perspective  is useful  not  only to  provide  optimum  treat-
ment,  but  also  to allow  for  improved  decision  making
according  to  the vital  prognosis.10 On the  other  hand,  know-
ing  why these  patients  have  a higher  mortality  rate  and
what  the factors  are that  condition  survival  would  allow  for
more  realistic  expectations  and  control  goals.  This  is  all  the
more  important  considering  the  scant  interest  in DF  shown
by  endocrinologists.11

In  2008,  a clinic  attended  by  an  endocrinologist  and a
podiatrist  for the  care  of  patients  with  DF  was  opened  at  the
Príncipe  de Asturias  University  Hospital  (Madrid,  Spain).  The
coordination  of different  disciplines  was  gradually  estab-
lished,  eventually  giving  rise  to  a  Multidisciplinary  Diabetic
Foot  Unit  (MDFU)  involving  different  specialties:  vascular
surgery,  general  surgery,  vascular  and  interventional  radi-
ology,  orthopedic  surgery,  infectious  diseases,  and  physical
medicine  and rehabilitation.12

This  study  reviews  the  clinical  characteristics  of  the
patients  with  ulcerated  DF  seen  at the Unit,  and  analyzes  the



Clinical  characteristics  and mortality  in patients  treated  in a MDFU  243

mortality  of  patients  monitored  from  their  first  consultation,
together  with  the factors  associated  with  their survival.

Patients and methods

A  retrospective,  observational  study  was  made  of  the data
collected  from  all  the patients  with  diabetes  mellitus  (DM)
first  attending  the  MDFU  for  a  DF  lesion.  Patients  were
enrolled  from  1  February  2008  to  31  December  2014.  All
patients  were  followed  up  until  death  or  the  last  date  for
which  data  could  be obtained  from the electronic  case  his-
tory.  The  last  registration  date  was  30  June  2016.

Operation of  the  Multidisciplinary  Diabetic  Foot
Unit

Patients  with  DF  were  preferentially  referred  to  the DF
clinic  from  any  primary  or  specialized  care  center  or  emer-
gency  room.  The  diagnostic  and  management  approach  was
decided  upon  at  the DF  clinic  following  the International
Diabetic  Foot  Consensus  guidelines,8 and  coordination  with
other  specialties  was  established  as  required.  Patients  were
preferentially  referred  to  the  departments  of  general  and
vascular  surgery  on  an outpatient  basis  or  for  admission  to
hospital.  Regardless  of  whether  hospital  admission  or  assess-
ment  by  other  specialties  was  required  or  not,  all  patients
were  monitored  at the DF  clinic  until  the end  of  the episode,
to  optimize  and coordinate  the control  of  blood  glucose  and
comorbidities.  Once the  lesion  had  healed,  the  need for reg-
ular  control  visits  to  the  MDFU  was  assessed,  based on  the
risk  of  reulceration.

Health  catchment  area  of the  Multidisciplinary
Diabetic Foot  Unit

The  catchment  area  of  the MDFU  initially  corresponded  to  a
large  urban  municipality  (Alcalá  de Henares,  Madrid)  and  12
near-lying  localities.  During  the study  period  (2008---2014),
the  population  decreased  from  362,785  to  248,673  inha-
bitants.  This decrease  in the reference  population  was
attributable  to the opening  of  a  new hospital,  with  the  pop-
ulation  being  distributed  between  the  two  centers.

Data  collection  and  processing

The  clinical  characteristics  of  the  patients  were  collected
from a  database  specifically  designed  for  the follow-up  of
patients  at  the MDFU.  For  those  patients  lost  to  regular
follow-up  at the clinic,  data  were  obtained  through  the
HORUS  platform,  in order  that  their  current  condition  could
be  assessed.  This  platform  allows  access  to  primary  care
electronic  case  histories,  as  well  as to  the reports  of  the  hos-
pitals  of  the  Madrid  Health  Service  (SERMAS),  and  is  shared
by  the  entire  Community  of  Madrid.

The  following  terms  were used:  renal  dysfunction,  deter-
mined  by  the  presence  of  albuminuria  >30 mg/g,  creatinine
in  first  morning  urine  (at  least  2  measurements),  or  the
glomerular  filtration  rate (GFR)  (estimated  from the MDRD-
4  equation)  <60 mL/min;  sensory  neuropathy, defined  as
the  absence  of  sensitivity  with  monofilament  (10  g)  or

tuning  fork  (64---128  Hz).  If there  were  multiple  lesions,  only
the most severe  was  described.  Ischemic  lesion  was  defined
as  the absence  of  distal  pulses  or  confirmatory  diagnostic
tests:  the ankle-brachial  index <0.9,  the toe-brachial  index
<0.6,  or  transcutaneous  oxygen  pressure  <30  mmHg.  Sever-

ity of  ulceration  was  scored  according  to  the Wagner  staging
system  (1---5)13 and the grouped  University  of  Texas13 classi-
fication  system  (1 = 1A,  2A, 1B,  2B; 2  =  3A,  3B; 3 = 1C,  1D,
2C,  2D,  3C, 3D),  while  severity  of infection, was  graded
according  to  the IWGDF/IDSA  criteria  (0---3).14

Data  on  the main  cause  of death  were  taken  from  the clin-
ical  reports  during  hospital  admission,  or  alternatively  from
the  primary  care  electronic  case  history.  If death  occurred
unexpectedly  outside the  hospital,  the cause  was  regarded
as  probably  cardiovascular,  and  was  grouped  together  with
ischemic  heart  disease,  heart  failure,  and  cerebrovascular
disease.

Data  reporting  and  statistical  analysis

Quantitative  data  are  given  as  the median  and  range
(P25---P75),  and qualitative  data  as absolute  values  and  per-
centages  (%).

To  determine  which  variables  were  associated  with  mor-
tality,  an analyisis  of survival  was  made  using  univariate
and  multivariate  Cox regression  adjusted  for  independent
variables  and  with  the  backward  selection  of variables.  The
hazard  ratio  (HR)  (95%  confidence  interval  [95%  CI])  was  used
as  a risk  measure.  The  parameters  found  to be statistically
significant  in the univariate  analysis  were represented  using
the  Kaplan---Meier  function.  Survival  was  estimated  3, 5,  and
7  years  after  the first  evaluation  at the unit.  The  SPSS  version
15.0  statistical  package  was  used.  Values  of  p < 0.05  were
considered  statistically  significant.

Ethical  issues

The  study  was  approved  by  the ethics  committee  of HUPA
(reference  OE 26/2015).  Since this  was  a  retrospective,
observational  study,  patient  informed  consent  was  not
requested.  In  some  cases,  patients  were  no  longer  followed-
up  by  the  MDFU or  had  died  before  the  start of  the  study.
Patient  data  were  anonymized  to  preserve  confidentiality.

Results

Baseline  characteristics

A total  of 345 patients  were  enrolled,  with  a  median  (P25-
P75)  age of 71  years  (61.5---80).  Of  these,  93%  (n  =  321)
had  type 2 diabetes  mellitus  (T2DM),  and  227  were  males
(65.8%).  In  most  years  the enrollment  of  new  patients
decreased  (59, 56,  44,  57,  42,  48  and 39 subjects  from  2008
to  2014).

The  most  relevant  data  are shown  in Table  1. Although
a  median  of 14  years  had elapsed  from  the  time  of
the  diagnosis  of  diabetes,  32  subjects  (9.2%)  had  been
diagnosed  in  the  three  years  before  they  consulted  for  ulcer-
ation.  Most patients  (59.1%)  required  insulin  treatment,
and  half  of  them  had  chronic  complications:  60.2%  diabetic
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Table  1  Baseline  characteristics.

Median  (P25---P75)  Range

Age  (years) 71  (61.5---80) 32---95
Years since  diagnosis  14  (8---23)  0---56
HbA1c (%)a 7.9  (6.7---9.1)  4.1---13.7
BMI (kg/m2)  27.7  (24.8---31.2)  18---50

n %

Type  of  DM

T1DM  18  5.3
T2DM 321  93
Secondary DM  6  1.7

Sex

Males 227  65.8
Females 118  34.2

Smoking

Never 170  49.3
Ex-smoker 112  32.5
Active smoker  63  18.3

Alcohol  intake  (♀  >25 g/day,  ♂ >40 g/day)

Never  250  72.5
Prior alcohol  intake  53  15.4
Current alcohol  intake  42  12.2

Treatment  of  hyperglycemia

Without  drugs  for  hyperglycemia
control

18  5.2

Oral antidiabetic  drugs  or
injections  without  insulin

123  35.7

Insulin +  oral  antidiabetic  drugs  or
injections  without  insulin

89  25.8

Insulin 115  33.3

Prior ulceration  142  41.2
History of  peripheral  artery  disease  110  31.9

Prior amputation  55  15.9
Major 15  4.3
Minor 40  11.6

Retinopathy  201  60.2
Severe retinopathy  or  macular

edema  requiring  treatment
96  29.1

Kidney failure  (albuminuria  >30 mg/g

or  GFR  <60  mL/min)

151  43.8

Glomerular  filtration  rate

GFR  >  60  mL/min  258  74.8
GFR 60---30  mL/min  58  16.8
GFR <  30  mL/min  12  3.5
Dialysis 15  4.3
Post-transplantation  2  0.6

High blood  pressure  277  80.3
Ischemic heart  disease  136  39.4
Cerebrovascular  disease  58  16.8
Ischemic heart  disease  or

cerebrovascular  disease

163  47.2

Sensory  neuropathy  259  75.1

DM: diabetes mellitus; GFR: the glomerular filtration rate.
a Normal values 4.2%-6%; standardized according to DCCT/NGSP.
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Table  2  Main  causes  of  death.

n  %

Cardiovascular  disease  69  54.8
Ischemic heart  disease,

heart  failure
29  23

Cerebrovascular  disease  4 3.2
Probable cardiovascular

cause,  unexpected  death
occurring  outside  hospital

36  28.6

Respiratory  disease  with  or

without  infection

24  19.1

Associated  with  foot  lesion

(multiorgan  failure  or sepsis)

9 7.1

End-stage chronic  kidney

disease

8  6.3

Cancer 7 5.5
Other 5 4
Non-respiratory  sepsis 4 3.2

retinopathy,  43.8%  kidney  failure,  39.4%  ischemic  heart  dis-
ease,  and  16.8%  cerebrovascular  disease.  As  regards  blood
glucose  control,  165 patients  (47.8%)  had  HbA1c  values  ≥  8%.
On  the  other  hand,  41.2%  of  patients  had  a history  of previ-
ous  ulceration  when  they  first  attended  the  MDFU,  and  15.9%
had  suffered  a  lower  extremity  amputation.

Analysis  of  the type  of lesions  leading  to
consultation

Most  lesions  were  superficial:  67%  corresponded  to Wagner
stage  1,  169  were  classified  as  ischemic  (49%),  and  56.6%
showed  some  degree  of infection  (supplementary  material,
Table  e-1).  Of  the 345  patients,  262  achieved  healing  of
the  lesion  (76%),  40  required  minor  amputation  (11.6%),
25  required  major  amputation  (7.2%),  and  18  died  with
unhealed  lesions  (5.2%).

Patient  follow-up  and  analysis  of mortality

The patients  were  followed  up  for  up  to  8.1 years,  with
a  median  (P25---P75)  of 2.8  years  (1.3---5.1). A total  of  126
diabetic  patients  died  (36.5%).  Table  2 identifies  the main
causes  of  death.  It  is notable  that  cardiovascular  disease
was  responsible  for  54.8%  of these  deaths.  In  28.6%  of  the
cases  the  event  was  unexpected  and  had  a  rapid  outcome.
Hospital  admission  was  not required.  In  9  patients  (7.1%),
the  lesion  was  identified  as  the cause  of  death.

Fig.  1 shows  the rate  of  survival  among  the 345 patients
using  Kaplan---Meier  curves.  A progressive  decrease  in sur-
vival  was  seen  (69%,  60%,  and  45%  after  3,  5  and  7  years
respectively).

Table  3 shows  the  variables  predicting  for survival,  ana-
lyzed  by  univariate  Cox regression.  Age,  T2DM  versus  type
1  diabetes  (T1DM),  ischemic  heart  disease,  cerebrovascu-
lar  disease,  kidney  failure,  GFR  reduction,  a  history  of
peripheral  artery  disease,  ischemic  damage,  and  lesion
severity  (University  of  Texas  classification)  were  seen  to
be  associated  with  greater  mortality.  Figs.  e-1  and  e-2

(supplementary  material)  shows  the survival  curve  of  the
significant  and  most  representative  variables,  as  well  as  the
estimated  5-year  survival  rate  corresponding  to  each of  the
survival  curves.  After  excluding  patients  who  died  with  the
lesion,  an analysis  of  the impact  of  lesion outcome  upon
mortality  showed that  any  amputation  increased  the  mor-
tality  risk  (HR 1.66;  95%  CI: 1.09---2.53;  p = 0.018),  and  if the
amputation  was  major  versus  minor or  the lesion  healed,  the
HR  increased  to  2.25  (95%  CI: 1.28---3.95;  p  =  0.005).

The  multivariate  analysis  (Table  4)  allowed  for  the adjust-
ment  of  the  baseline  predictors  of  survival,  and the  variables
independently  associated  with  increased  mortality  were
found  to  be age,  prior  amputation,  active  smoking,  cere-
brovascular  disease,  kidney  failure,  and  ischemic  heart
disease.

Discussion

The  presence  of  ulcers  due  to  DF  is  a significant  problem  in
patients  with  DM,  with  an  estimated  overall  prevalence  of
6.3%.15 In  this  study,  those  patients  were  found to  have  a  dis-
tinctive  clinical  profile,  with  a  significant  decrease  in their
survival  rate.  This  shorter  survival  was  largely  attributable
to  cardiovascular  disease,  resulting  in an estimated  60%  sur-
vival  rate  after  five  years  of  follow-up.

According  to  the  literature,  patients  with  ulcerated  DF
are  older  and  have more  years  of  disease  (10  years  more,
on  average)  than  patients  without this complication.15 Data
from  this  study,  conducted  on  patients  with  a median  age  of
71  years  and  a  time  from  diagnosis  of  DM  of  14  years,  agree
with  those  found  in  the two  largest  series  of  patients  con-
sulting  for complicated  DF.16,17 It  should  be noted  that  at the
time  of  consultation  almost  10%  of  the  patients  had been
diagnosed  with  DM  less  than  three  years  previously,  which
is  consistent  with  the  torpid  course of the main  causative
factor,  neuropathy,  which  develops  even  in the prediabetic
stage.18 Aspects  such  as  the  negative  psychosocial  profile  of
these  patients19 may  contribute  to  preclude  an  early  diag-
nosis,  causing  them  to  consult  at more  advanced  stages  of
the  disease.  This  aspect  may  also  contribute  to poorer  blood
glucose  control  and  to  a  greater  frequency  of  complications
at  all  levels,  as  has  been shown  both  in  our  study  and  in
historical  series.20

These  were  also  patients  with  lower  body mass  index
(BMI)  values  than  most  subjects  attending  our  clinic  for
T2DM,21 as  has  been  reported  in a recent  meta-analysis.15

This  finding  would  explain  the  more  frequent  need  for  insulin
treatment  of  such patients,  as  they  are more  insulinopenic.
Other  larger  series  support  these results.3,17 A particularly
relevant  finding  was  the presence  of  high  comorbidity.  Thus,
163  patients  (47.2%)  had ischemic  heart  disease  or  cere-
brovascular  disease.  Even  more  frequent,  however,  was
the  presence  of  retinopathy  (60.2%),  which was  severe in
29.1%  of  the cases.  These  findings  should  condition  both
the  choice  of  treatment  for  correcting  hyperglycemia  and
the glucose  control  targets.  The  latter  should  be individu-
alized,  and measures  should  be taken  to reduce  the  risk  of
hypoglycemia.22

In agreement  with  other  reports  in the literature,4,23,24

the  main  cause  of death  in this population  was  cardiovascu-
lar disease,  followed  in  order  of  frequency  by  respiratory
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Cumulative survival
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Figure  1  Survival  analysis  of  the  345 patients  with  ulcerated  DF  foot  seen  at  the  MDFU.  The  Kaplan---Meier  curves  show  the
estimated 3-,  5- and  7-year  survival  rates.

Table  3  Predictors  of  survival.  Univariate  analysis.

HR  (95%  CI) p-Value

Age  1.06  (1.04---1.08)  <0.001
Age groups  (years)  (1 =  32---61;  2 = 62---70;  3  =  71---79;  4 = ≥80)  1.84  (1.54---2.19)  <0.001
Male vs  female  1.17  (0.80---1.70)  0.412
T2DM vs  T!DM  3.67  (1.16---11.55)  0.026
Years since  diagnosis  1.01  (1.00---1.03)  0.051
Year of  first  consultation  (2008---2014)  1  (0.90---1.11)  0.995
Baseline  HbA1c  0.91  (0.83---1.01)  0.092
BMI 0.96  (0.92---1.00)  0.087
Active smoking  0.74  (0.45---1.20)  0.228

Cardiovascular  disease  2.67  (1.83---3.88)  <0.001
Ischemic heart disease  2.15  (1.51---3.05)  <0.001
Cerebrovascular  disease  1.90  (1.26---2.87)  0.002

High blood  pressure  1.53  (0.92---2.52)  0.095
Kidney failure  1.57  (1.10---2.23)  0.012

Grouped  GFR  (1  = >  60  mL/min,  2 = 30---60  mL/min,  and

3 =  <30  mL/min  or  on dialysis)

1.59  (1.25---2.02)  <0.001

Retinopathy  0.72  (0.50---1.05)  0.087
Retinopathy  staging  (3 = severe  or macular  edema,  2 =  moderate,

1 =  mild,  0  =  without  retinopathy)

0.88  (0.75---1.02)  0.085

Prior amputation  1.48  (0.97---2.25)  0.066
Prior peripheral  artery  disease  1.57  (1.10---2.24)  0.011
Sensory neuropathy  0.73  (0.50---1.07)  0.115
Wagner stage  (1---4)13 1.07  (0.88---1.31)  0.470
Grade of  infection  (0---3)14 1.12  (0.91---1.35)  0.298
Ischemic lesion  (no  distal  pulses  or  supporting  diagnostic  testsa)  2.35  (1.62---3.42)  <0.001
Grouped  University  of  Texas  classification13 (1---3)b 1.58  (1.29---1.93)  0.001

GFR: the glomerular filtration rate.
a The ankle-brachial index <0.9 or the toe-brachial index <0.6 or transcutaneous oxygen pressure <30 mmHg.
b 1 = 1A, 2A, 1B, 2B; 2 = 3A, 3B; 3 = 1C, 1D, 2C, 2D, 3C, 3D.
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Table  4  Predictors  of survival.  Multivariate  analysis
adjusted  for  different  variablesa with  backward  stepwise
selection  of variables.

HR  (95%  CI)  p-Value

Age  1.08  (1.05---1.11)  <0.001
Prior amputation  2.24  (1.34---3.73)  0.002
Active  smoking  2.10  (1.12---3.97)  0.020
Cerebrovascular  disease  1.75  (1.05---2.92)  0.030
Kidney  failure  1.65  (1.04---2.61)  0.030
Ischemic  heart  disease  1.60  (1.01---2.51)  0.043

a Patient age, sex, year  of  study enrollment, ischemic heart
disease, cerebrovascular disease, high blood pressure, kid-
ney failure, retinopathy, sensory neuropathy, lesion severity
(grouped University of  Texas classification), active smoking,
Hb1Ac, the BMI, and a history of  lower extremity amputation.

disease.  This  latter  observation  is  reasonable  bearing  in
mind the  high  previous  tobacco  exposure  rate  in our  series
(32%)  and  the  fact  that  18.3%  continued  to  smoke.  A  high
prevalence  of  smokers  is  one  of the  distinctive  characteris-
tics  of  the  population  with  ulcerated  DF.15 The  analysis  of  the
causes  of  mortality  showed  that  18  patients  had died  with
their  lesions,  and in 9  of  these  (7.1%  of  deaths)  the  lesion was
identified  as  the  mortality-triggering  factor  in  the  hospital
clinical  reports.  Few  studies  have  explicitly  described  how
the  lesions  contribute  to  patient  death.  In one such study,
Ghanassia  et  al. found 19%  of  the  deaths  to  be  associated
with  the  lesion.23

The  survival  analysis  (Fig.  1) showed  that  the survival  rate
decreased  to  60%  after  five  years  of  follow-up,  which is  con-
sistent  with  prior  reports.23---25 The  mortality  rate,  estimated
at  8%---10%  at one  year,5,20 has  changed  little  in  the  past  two
decades,3 and  although  it differs  depending  on the region,
there  appears  to  be  no  geographical  correlation26 capable
of  explaining  these  differences  in terms  of  imbalances  in
the  health  care  of these  patients.  Mortality  was  higher  than
reported  in studies  involving  T2DM  patients,  with  a  high
prevalence  of  cardiovascular  disease,27 and was  also  greater
than  the  mortality  found  in  the  recent  cardiovascular  safety
analyses  conducted  in patients  in secondary  prevention,
whose  global  mortality  did  not  exceed  3%  annually.28,29

The  univariate  analysis  allowed  us to assess  the  contri-
bution  of  each  baseline  variable  to  the risk  of  death:  most
of  them  are  well  known5,20,25 and  may  be  extrapolated  to
what  can  be seen  in  any  patient  with  DM, such  as  age,
the  presence  of  macrovascular  disease,  kidney  disease,  and
impaired  GFR.  Other  variables,  such  as  the  presence  of
lesion  ischemia  (HR  2.35)  and  lesion  severity  (HR  1.58),
are  unique  to  ulcerated  DF.  In  their  classical  study,  Moulik
et  al.  noted,  after  six years  of follow-up,  that  mortality  was
greater  among  patients  with  ischemic  ulcers than  in those
with  neuropathic  ulcers.30 The  relationship  between  lesion
severity  and mortality  has  been  more  recently  analyzed,31

with  the  former  being  described  as  the  most  relevant
independent  predictor  of  mortality,  even  more  than  cardio-
vascular  disease.

On  entering  all the variables  in  the same  equation
(Table  4), those  that  best predicted  mortality  were  found  to
be  age,  prior  amputation,  smoking,  cerebrovascular  disease,
ischemic  heart  disease,  and  kidney  failure,  while  ischemia

and lesion  severity  were  left  out  of the  equation.  These  lat-
ter  two  factors  may  possibly  give  us indirect  information
regarding  the  vascular  condition  of  the  patient,  the  severity
of  multiorgan  damage,  and  fragility.

One  aspect  that is  not always  well  understood  concerns
the  attribution  of  the high  mortality  of  these  patients  almost
exclusively  to  their  older  age.  Fig.  e-1  stratifies  survival  by
age.  Survival  gradually  decreased  at  five  years  from  82%
in  patients  under  61  years  of  age  to  31%  in  those  over  80
years  of age;  the shorter  survival  in diabetic  patients  with
ulcerated  DF  therefore  affects  all  ages.

A  number  of  hypotheses  have  attempted  to  explain  the
high  mortality  rate  in these  patients.31 Perhaps  the most rel-
evant  hypothesis  is  that  which  relates  peripheral  neuropathy
and  cardiovascular  autonomic  neuropathy  within  the same
patient,  a  combination  that  results  in  increased  myocardial
ischemia  as  either  silent  ischemia  or  with  a  poorer  adaptive
response  to  ischemic  insults.32,33 Consistent  with  this idea
is  the  finding  in this population  of  greater  mortality  among
subjects  with  a prolongation  of the QTc interval  (an  indi-
cator  of  cardiac autonomic  neuropathy)  with  HbA1c  < 7.5%
as compared  to  patients  with  higher  HbA1c  values.34 The
presence  of  peripheral  neuropathy  is precisely  the common
element  found to  a greater  or  lesser  degree  in most  patients
with  ulcerated  DF.

Another  hypothesis  is  that  uncontrolled  sepsis  associated
with  an infected  ulcer  may  result  in  increased  mortality  in
such  patients.24 However,  this mechanism  is  only  plausible
if  death  occurs  while  the lesion  persists,  but  not  after it  has
healed.  In our  series  this  occurred  in 18  patients  (14.2%).

This  study,  intended  to  clarify  aspects  of  patients  with
ulcerated  DF,  has  practical  implications  in that  it char-
acterizes  patients  with  a high  cardiovascular  risk  and
overall  mortality.  Although  few  studies  have  specifically
addressed  this  patient  population,35,36 multifactorial  strate-
gies  designed  to  individualize  blood  glucose  control,  avoid
hypoglycaemia,  and  intensify  the  control  of  cardiovascular
risk  factors  (e.g.  lipid  profile,  blood  pressure,  smoking),  and
which  have  been shown  to  be  useful  in DM  populations  with
a  high  cardiovascular  risk,  could  improve  the survival  rate  of
these  patients.  It  is  possibly  this  perspective,  i.e. that  of  the
most  vulnerable  patients,  that  should  alert  us  to  the  need
for  closer  follow-up.

The  limitations  of  his  study  include:

-  The  causes  of  death  were  collected  from  the clinical
reports  and  electronic  case  history.  However,  it  is  well
known  that  post  mortem  findings  are not  always  consistent
with  the clinical  data.

The  study  had  the  following  strengths:

-  All the patients  with  ulcerated  DB  seen  at the MDFU  were
enrolled,  regardless  of  the severity  of  their  condition.

- Data  were collected  by  the professionals  themselves  and
from  a database  specifically  prepared  for  this study.

-  The  follow-up  period  (up  to  8.1  years)  was  long,  and there-
fore  allowed  us  to  obtain  mid-  and  long-term  results  of
care  of  these  patients.

In  conclusion,  patients  with  ulcerated  DF  have  a  unique
clinical  profile  characterized  by  many  years  since  disease
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onset,  poor  blood  glucose  control,  and  a high  incidence
of  microvascular  and macrovascular  complications.  These
patients  also  have  a high  mortality  rate  that  cannot  com-
pletely  be  accounted  for  by  age and the  coexistence  of
comorbidities.  The  variables  independently  associated  with
the  survival  rate  include  age,  prior  amputation,  smoking,
cerebrovascular  disease,  kidney  failure,  and  ischemic  heart
disease.  Closer  attention  to  this risk  group  is  required,  with
goals  and  treatment  being adapted  to  the  situation,  and  with
the  vital  prognosis  being  taken  into  account  in the decision-
making  process.

Conflicts of  interest

The  authors  state  that  they  have no  conflicts  of  interest.

Appendix A.  Supplementary data

Supplementary  data  associated  with  this  article  can
be  found,  in the online  version,  at doi:10.1016/j.
endien.2017.02.013.

References

1. Armstrong DG, Cohen K, Courric S, Bharara M, Marston W.  Dia-
betic foot ulcers and vascular insufficiency: our population has
changed, but our methods have not. J  Diabetes Sci Technol.
2011;5:1591---5.

2. Markakis K,  Bowling FL, Boulton AJ. The diabetic foot in 2015:
an overview. Diabetes Metab Res Rev. 2016;32 Suppl. 1:169---78.

3. Faglia E, Clerici G, Scatena A, Caminiti M,  Curci V,  Prisco M.
Severity of demographic and clinical characteristics, revascu-
larization feasibility, major amputation, and mortality rate in
diabetic patients admitted to a tertiary diabetic foot center for
critical limb ischemia: comparison of 2 cohorts recruited at a
10-year distance. Ann Vasc Surg. 2014;28:1729---36.

4. Brownrigg JR, Davey J, Holt PJ, Davis WA, Thompson MM, Ray
KK, et al. The association of  ulceration of the  foot with car-
diovascular and all-cause mortality in patients with diabetes: a
meta-analysis. Diabetologia. 2012;55:2906---12.

5. Jupiter DC,  Thorud JC, Buckley CJ, Shibuya N.  The impact
of foot ulceration and amputation on mortality in diabetic
patients. I.  From ulceration to death, a systematic review. Int
Wound J. 2016;13:892---903.

6. American Diabetes Association. Microvascular complications
and foot care. Diabetes Care. 2016;39 Suppl. 1:S72---80.

7. National Institute for Clinical Excellence. Diabetic foot prob-
lems: Prevention and management. NG 19. Available from:
https://www.nice.org.uk/guidance/ng19 [accessed 6.12.16].

8. Schaper NC, van Netten JJ, Apelqvist J,  Lipsky BA, Bakker K.
International Working Group on the Diabetic Foot. Prevention
and management of foot problems in diabetes: a summary guid-
ance for daily practice 2015, based on the IWGDF guidance
documents. Diabetes Metab Res Rev. 2016;32 Suppl. 1:7---15.

9. Rogers LC, Andros G, Caporusso J,  Harkless LB, Mills JL Jr, Arm-
strong DG. Toe and flow: essential components and structure of
the amputation prevention team. J  Vasc Surg. 2010;52:23S---7S.

10. Apelqvist J. The foot in perspective. Diabetes Metab Res Rev.
2008;24 Suppl. 1:S110---5.

11. Rubio JA, Aragón-Sánchez J, Lázaro-Martínez JL, Almaraz MC,
Mauricio D, Antolín Santos JB, et  al. Diabetic foot units in
Spain: knowing the facts using a questionnaire. Endocrinol Nutr.
2014;61:79---86.

12. Implementación de una  Unidad de Pie  Diabético coordi-
nada desde un Servicio de Endocrinología. Available from:
http://www.msps.es/organizacion/sns/planCalidadSNS/BBPP
DIABETES 2014.htm [accessed 6.12.16].

13. Game F.  Classification of  diabetic foot ulcers. Diabetes Metab
Res Rev. 2016;32 Suppl. 1:186---94.

14. Lipsky BA, Aragón-Sánchez J, Diggle M, Embil J, Kono S, Lavery
L. IWGDF guidance on the diagnosis and management of foot
infections in persons with diabetes. Diabetes Metab Res Rev.
2016;32 Suppl. 1:45---74.

15. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epi-
demiology of diabetic foot ulceration: a systematic review
and meta-analysis. Ann Med. 2016;3:1---11, http://dx.doi.
org/10.1080/07853890.2016.1231932 [Epub ahead of print].

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

17. Gershater MA, Löndahl M, Nyberg P, Larsson J, Thörne J, Eneroth
M, et al. Complexity of  factors related to outcome of  neuro-
pathic and neuroischaemic/ischaemic diabetic foot ulcers: a
cohort study. Diabetologia. 2009;52:398---407.

18. Dimova R,  Tankova T, Guergueltcheva V,  Tournev I,  Chakarova N,
Grozeva G,  et al. Risk factors for autonomic and somatic nerve
dysfunction in different stages of  glucose tolerance. J Diabetes
Complications. 2017;31:537---43.

19. Vileikyte L.  Psychosocial and behavioral aspects of diabetic foot
lesions. Curr Diab Rep. 2008;8:119---25.

20. Boyko EJ, Ahroni JH, Smith DG, Davignon D.  Increased
mortality associated with diabetic foot ulcer. Diabet Med.
1996;13:967---72.

21. Pérez A, Franch J, Cases A, González Juanatey JR, Conthe P,
Gimeno E, et  al. Relación del grado de control glucémico con
las  características de la diabetes y  el tratamiento de la  hiper-
glucemia en la diabetes tipo 2. Estudio DIABES. Med Clin (Barc).
2012;138:505---11.

22. American Diabetes Association. Glycemic targets. Diabetes
Care. 2017;40 Suppl. 1:S48---56.

23. Ghanassia E, Villon L, Thuan Dit Dieudonné JF, Boegner C, Avig-
non A, Sultan A. Long-term outcome and disability of diabetic
patients hospitalized for diabetic foot ulcers: a  6.5-year follow-
up study. Diabetes Care. 2008;31:1288---92.

24. Brennan MB, Hess TM, Bartle B, Cooper JM, Kang J, Huang ES,
et  al. Diabetic foot ulcer severity predicts mortality among
veterans with type 2 diabetes. J  Diabetes Complications.
2017;31:556---61.

25. Morbach S, Furchert H, Gröblinghoff U,  Hoffmeier H, Kersten K,
Klauke GT, et al. Long-term prognosis of  diabetic foot patients
and their limbs: amputation and death over the course of a
decade. Diabetes Care. 2012;35:2021---7.

26. Walsh JW, Hoffstad OJ, Sullivan MO, Margolis DJ. Association of
diabetic foot ulcer and death in a population-based cohort from
the United Kingdom. Diabet Med. 2016;33:1493---8.

27. Skyler JS, Bergenstal R, Bonow RO, Buse J,  Deedwania P,
Gale EA, et al. Intensive glycemic control and the preven-
tion of cardiovascular events: implications of the  ACCORD,
ADVANCE, and VA  diabetes trials: a position statement of
the American Diabetes Association and a  scientific state-
ment of the American College of Cardiology Foundation and
the American Heart Association. Diabetes Care. 2009;32:
187---92.

28. Green JB, Bethel MA, Armstrong PW,  Buse JB, Engel SS, Garg J,
et al. Effect  of  sitagliptin on cardiovascular outcomes in type 2
diabetes. N  Engl J Med. 2015;373:232---42.

29. Zinman B, Wanner C, Lachin JM, Fitchett D,  Bluhmki E, Hantel
S, et al. Empagliflozin, cardiovascular outcomes, and mortality
in type 2 diabetes. N  Engl J  Med. 2015;373:2117---28.

http://dx.doi.org/10.1016/j.endien.2017.02.013
http://dx.doi.org/10.1016/j.endien.2017.02.013
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0210
https://www.nice.org.uk/guidance/ng19
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0235
http://www.msps.es/organizacion/sns/planCalidadSNS/BBPP_DIABETES_2014.htm
http://www.msps.es/organizacion/sns/planCalidadSNS/BBPP_DIABETES_2014.htm
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0250
dx.doi.org/10.1080/07853890.2016.1231932
dx.doi.org/10.1080/07853890.2016.1231932
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0305
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0310
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0315
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0320
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0325


Clinical  characteristics  and mortality  in patients  treated  in a MDFU  249

30. Moulik PK, Mtonga R, Gill GV. Amputation and mortality in new-
onset diabetic foot ulcers stratified by etiology. Diabetes Care.
2003;26:491---4.

31. Chammas NK, Hill RL, Edmonds ME. Increased mortality
in diabetic foot ulcer patients: the significance of ulcer
type. J Diabetes Res. 2016;2016:2879809. Available from:
http://dx.doi.org/10.1155/2016/2879809 [accessed 6.12.16].

32. Baltzis D,  Roustit M, Grammatikopoulou MG, Katsaboukas D,
Athanasiou V, Iakovou I,  et al. Diabetic peripheral neurop-
athy as a predictor of asymptomatic myocardial ischemia in
type 2 diabetes mellitus: a cross-sectional study. Adv Ther.
2016;33:1840---50.

33. Yun JS, Cha SA, Lim TS, Lee EY, Song KH, Ahn YB, et  al. Cardio-
vascular autonomic dysfunction predicts diabetic foot ulcers in

patients with type 2 diabetes without diabetic polyneuropathy.
Medicine (Baltimore). 2016;95:e3128.

34. Fagher K,  Löndahl M.  The impact of metabolic control and QTc
prolongation on all-cause mortality in patients with type 2 dia-
betes and foot ulcers. Diabetologia. 2013;56:1140---7.

35. Sohn MW, Meadows JL, Oh EH, Budiman-Mak E, Lee TA,
Stone NJ, et al. Statin use and lower extremity amputation
risk  in nonelderly diabetic patients. J Vasc Surg. 2013;58:
1578---85.

36. Young MJ, McCardle JE, Randall LE,  Barclay JI. Improved sur-
vival of diabetic foot ulcer patients 1995---2008: possible impact
of  aggressive cardiovascular risk management. Diabetes Care.
2008;31:2143---7.

http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0330
http://dx.doi.org/10.1155/2016/2879809
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0340
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0345
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0350
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0355
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360
http://refhub.elsevier.com/S2530-0180(17)30083-5/sbref0360

	Clinical characteristics and mortality in patients treated in a Multidisciplinary Diabetic Foot Unit
	Introduction
	Patients and methods
	Operation of the Multidisciplinary Diabetic Foot Unit
	Health catchment area of the Multidisciplinary Diabetic Foot Unit
	Data collection and processing
	Data reporting and statistical analysis
	Ethical issues

	Results
	Baseline characteristics
	Analysis of the type of lesions leading to consultation
	Patient follow-up and analysis of mortality

	Discussion
	Conflicts of interest
	Appendix A Supplementary data
	References


