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Abstract
Objective:  The  aim  of  this  study  is  to  evaluate  the  reliability  of  the  Diabetic  Foot  Ulcer  Assess-
ment Scale  (DFUAS)  among  different  nurses.
Method:  This  research  design  was  a  comparison  measurement  between  wound  care  nurses.  The
forward translation  of  DFUAS  was  translated  into  Indonesian  and  used  to  evaluated  DFU  status
based on  a  photograph  DFUAS  that  has  been  translated  into  Bahasa  was  used  to  evaluate  the
DFU status  based  on  photographs.  Cohen’s  kappa  was  used  to  evaluate  inter  reliability  between
nurses.
Results: The  Cohen’s  kappa  revealed  that  the  inter-rater  reliability  for  depth  (0.76---0.80),  size
(0.80---0.86),  size  score  (0.87---0.89),  inflammation/infection  (0.69---0.75),  proportion  of  gran-
ulation tissue  (0.73---0.79),  type  of  necrotic  tissue  (0.65---0.73),  proportion  of  necrotic  tissue
(0.87---0.89),  proportion  of  slough  (0.58---0.65),  maceration  (0.79---0.85),  type  of  wound  edge
(0.91---0.93),  and  tunneling  (0.90---0.91).
Conclusion:  This  study  confirmed  DFUAS  has  an  adequate  reliability  between  different  wound

nurses (inter-rater  reliability).
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s  a  major  complication  of  Diabetes  Mellitus  (DM),  the
revalence  of  diabetic  foot  ulcers  (DFU)  was  reported  25%

FORMAT PENGKAJIAN DIABETIC FOO T ULCE

VERSI BAHASA IND

NO VARIABEL 

1. Kedalaman Kedalaman luka harus diukur pa da

tersebut me njadi dangkal, maka bah

0. me nyatu

1. lapis an luar/epidermis

2. subkutan/d ermis

3. tendon

4. ja ringan  fascia, o tot atau tulan

2. Ukuran
Luka diukur berdasarkan panjang d
berdasarkan ukuran terpanjang sed
ukuran terlebar yang tegak lurus da
kemerah-merah an yang ada di sek
dua luka atau lebih yang penyebab 
“ukuran” luka tersebut merupakan ju
diukur. Jika luka tidak bisa  diukur s
dengan jaringan nekrotik atau bent
harus ditambahkan setelah peme rik 

0. Utuh

1. ≤ 1 cm2

2. 1 cm2  ≤ 4 cm2

3. 4 cm2 ≤ 9 cm2

4. 9 cm2 ≤ 16  cm2

5. 16 cm2 ≤ 25 cm2

6. 25 cm2 ≤ 36 cm2

7.36 cm2 ≤ 49  cm2

9. ≥ 64 cm2

8. 49 cm2 ≤ 64 cm2

3. Penil aian
Ukuran 

Di bawah ini dijelaskan sistem penil
untuk mengevaluasi proses penyem
perhitungan  berikut:         
      
1. Jika seluruh ibu jari terluka, m

“ 1 + 1= 2” 

2. A –H: angka yan g terdapat pa
Angg aplah bahwa   angka  5  
dari keselu ruhan ja ri yang ada 
keseluruhan ja ri dari  jari 1 hin
Sebagai contoh, jika luka mel
3/5 (60 %) dari tulang metata
3 = 5’. Jika Anda me nemukan
tulang metatarsal pertama,   m

3. Anda tidak pe rlu menilai wa rn 
ada di sekitar luka. 

4. Nilai tidak boleh me lampau i 50 

Figure  1  Indonesian  version  of  the  new  

a
w
T
t

H.  Haeruddin  et  al.
R ASS ESS MENT SCALE   (DFUAS)

ONESIA*

PENJELASAN

 bahagian luka yang   terdalam. Jika luka 

agian terdalamlah yang harus diukur.

g

an lebarnya.Panjang luka diukur
angkan lebarnya diukur berdasarkan
ri  panjang luka yang diukur.Warna
itar luka tidak harus diukur. Jika terdapat
dan karakteristiknya sama, maka
mlah dari keseluruhan luka yang
ecara   akurat, seperti luka yang disertai

uk luka   yang tidak beraturan , maka “S”
saan.         

aian luka kaki diabetes yang dipakai
buhan.Silakan ikuti instruksi cara

aka  perhitungan ukurannya ada lah

da lingkaran yan g merup akan nilai  relatif.
 me rupa kan   nilai maksi mum atau jumlah
 pada  kaki, lalu  berikan  penilaian  pad a

gga   jari  5 menurut hasil observasi   Anda.
iputi keseluruhan jem pol kaki dan meliputi
rsal pertama, penil aiannya adalah  ‘1 + 1 +
 penu runan nil ai   sekitar 2/5 (40 %) dari
aka hitunglah dengan cara ‘ 1 + 1 + 2 = 4’.          

a kemerah-merahan (undermining)  yan g

 % da ri  keseluruhan luka yang diukur.

diabetic  foot  ulcer  assessment  scale.

mong  DM  patient.1 In  Indonesia,  DFU  is  a  significant  chronic
ound  in-home  care  setting,2 and  12%  in  a  hospital  setting.3

hus,  in  the  clinical  setting,  it  is  very  important  to  assess
he  wound  healing  process,  including  DFU.  Assessment  of
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4. Peradangan/i
nfeksi

Osteomielitis dapat ditentukan berdasarkan hasil pengamatan klinis  atau
hasil informasi catatan klinis.       

0. tidak ad a

1. tanda-tanda peradangan (contohnya: hangat, kemerah-merahan,
bengkak, nyeri)     

2. tanda-tanda infeksi  lokal (contohn ya: indu rasi, pus, bau busuk)

3. osteomielitis

4. osteomielitis dan tanda  infeksi lokal

5. infeksi  sistemik (dem am, sepsis )

5. Perbandingan
Jaringan
Granulasi   

Berilah penilaian sesuai dengn perbandingan jaringan  granulasi yang
menutupi luka.Seratus persen merupakan keadaan semua luka yang
ditutupi oleh jaringan gran ulasi. Ketika luka dipisah kan dari epitalis asi selama
proses penyembuhan,perbandingan jaringan granulasi harus dinilai dari
jumlah keseluruhan area luka.                            

0. tidak ada (granulasi tidak bisa dinilai karena luka tersebut telah
sembuh  atau sud ah terlalu dangkal).          

1. 76-100%

2. 51-75 %

3. 26-50%

4. 11-25% 

5. ≤ 10%

6 Jaringan 

Nekrotik:

jaringan jenis 

nekrotik:

jenis jaringan nekrotik: jika terdapat be rbagai jenis ja ringan nek rotik,  maka
kondisi  yang domina nlah yang ha rus dipilih. 

0. tidak ada

1.  jaringan nekrotik yang berwa rna putih, kuning, dan/atau ab u-abu

2.  jaringan nekrotik yang berwarna hitam

3.  gan gren

7 Perbandingan 

Jaringan 

Nekrotik

Berikanlah penilaian sesuai dengan perkiraan perbandingan jaringan
nekrotik yang menutupi ulkus yang harus berhubungan  dengan  semua jenis
jaringan  nekrotik! Seratus persen adalah kead aan seluruh  luka yang ditutupi
oleh jaringan nekrotik.Jika ulkus terdiri atas beberapa luka, maka ulkus
tersebut harus dinilai secara keselu ruha n.                   

0. tidak ad a

1. ≤ 10%

2. 11-25 %

3. 26-50 %

4. 51-75 %

5. 76-10 0%

8 Perbandingan
Slough: 

slough  merupakan jaringan nekrotik yang lunak.Berikan penilaian yang
sesuai dengan perkiraan perbandingan slough yang menutupi ukus! Seratus
persen merupakan keadaan dari keseluruhan luka yang ditutupi oleh
slough.Jika ulkus terdiri atas beberapa luka, maka luka tersebu t harus dinil ai
 secara keseluruhan.                  

0. tidak ad a
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Figure  1  

DFU  status  becomes  the  first  corner  in  the  management
of  DFU.4

There  are  several  assessment  tools  that  have  been  used
for  DFU,  including  the  Bates-Jensen  Wound  Assessment  Tool
(BWAT),5,6 and  Pressure  Ulcers  Scale  for  Healing  (PUSH).7
By  evaluating  DFU  correctly,  the  outcome  of  the  wound
care  process  can  be  evaluated  and  communicated  between
nurses.  Therefore,  a  valid  and  reliable  DFU  assessment
scale  is  pivotal  needed  to  ensure  the  quality  of  data.

D
h
a
n

ntinued.

ecently,  a  new  assessment  scale  has  been  developed,
amely  The  New  Diabetic  Foot  Ulcer  Assessment  Scale
DFUAS).  DFUAS  has  been  reported  excellent  to  measure
ensitivity,  specificity,  positive  predictive  value,  and  neg-
tive  predictive,  respectively,  89%,  71%,  86%,  and  77%.8
espite,  it  has  good  validity,  the  reliability  particularly
as  not  been  known  between  nurses.  Thus,  this  study
imed  to  evaluate  the  reliability  of  DFUAS  among  different
urses.
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1. ≤ 10% 
2. 11-25 %
3. 26-50 %
4. 51-75 %
5. 76-10 0%

9. maserasi merupakan  kerusakan  pada  kulit  di  sekitar  luka  yang  disebabkan  oleh
kelembaban/ eksudat  secara terus-  menerus.  Kulit  di  sekitar  luka  dibatasi
sebagai area maserasi  sepanjang 2 cm da ri sekelili ng tepi luka.  

0.  tidak ada
1.  sedikit: hanya pada sekitar tepi luka saja
2. sedang: sekitar area luka.
3. be rat: me lebihi kulit yang ad a di sekitar kuli t
4.  luas terlebar dari maserasi diukur dari tepi luka (cm)

10 Tipe tepi luka: Tipe tepi luka:
0. tidak ada tepi luka (epitalisasi sem purna)
1. tepi luka yang menyatu (tidak ada bagian khusus)
2. tepi luka berwarna me rah muda
3.  hiperkeratosis  ataul  ining 
4. tepi luka berwarna me rah
5. tepi luka tidak atau belum terbentuk (fase  awal) 

Tun neling: Tunneli ng: rongg a/area luka harus diukur pada titik yang terpanjan g.
0. tidak ad a
1. ≤ 2 cm 
2. 2 cm  ≤ 4 cm 
3. 4 cm  ≤ 8 cm 
4. 8 cm˂ 
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Figure  1  

ethod

esign  and  participants

his  research  design  was  a  comparison  measurement
etween  wound  care  nurses.  This  research  involved  wound
are  nurses  from  seven  cities  in  Indonesia  and  conducted
rom  July  to  August  2017.  The  inclusion  criteria  were  cer-
ified  wound  care  nurses  who  hold  wound  certification,
ursing  education  with  at  least  hold  a  diploma  degree,  and
ork  experience  with  DFU  at  least  2  years.

ranslation  process

he  forward  translation  of  DFUAS  was  translated  into  Bahasa
y  English  expert  and  evaluated  by  two  wound  care  nurses
ifferently  for  clearance  of  the  text  meaning,  then  being
evised  particularly  for  the  technical  term.  After  that,  the
ackward  translation  was  performed  to  compare  with  the

riginal  version  to  compare  content  and  construct  appro-
riateness.  Lastly,  the  Indonesian  version  was  evaluated
or  structure  and  language  content  by  Indonesian  language
xpert  from  Hasanuddin  University.

T
s
v

ntinued.

nterreliability  evaluation

ighteen  photographs  which  reflect  various  clinical  DFU  sta-
us  sent  to  participants  via  online  (WhatsApp,  Email,  or  Line
pplication).  The  participants  were  asked  to  evaluate  DFU
tatus  based  on  photograph  for  six  days  using  the  Indonesian
ersion  of  DFUAS.

ata  analysis

ohen’s  kappa  was  used  to  evaluate  inter  reliability  between
urses  (SPSS  22,  for  Windows).  This  study  was  approved  by
he  Ethics  Committee,  Faculty  Medicine,  Hasanuddin  Uni-
ersity  (No.  275/H4.8.4.5.31/PP36-KOMETIK/2017).

esults

haracteristics  of  participants
hirty-three  wound  care  nurses  participated  in  the  current
tudy  and  evaluated  18  photographs  of  DFU  using  Indonesian
ersion  of  DFUAS  (Fig.  1).
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Table  1  Inter-rater  reliability  of  the  Indonesian  version  of  DFUAS.

DFU
photo

Depth  Size  Size
score

Inflammation/
infection

Proportion  of
granulation
tissue

Type  of
necrotic
tissue

Proportion
of  necrotic
tissue

Proportion
of  slough

Maceration  Type  of
wound
edge

Tunneling

Photo  1  0.78  0.82  0.88  0.72  0.74  0.68  0.89  0.59  0.80  0.92  0.91
Photo 2  0.80  0.81  0.88  0.75  0.73  0.67  0.89  0.61  0.82  0.92  0.90
Photo 3  0.80  0.82  0.88  0.72  0.75  0.71  0.88  0.58  0.80  0.93  0.91
Photo 4  0.78  0.84  0.88  0.74  0.73  0.67  0.88  0.59  0.80  0.92  0.91
Photo 5  0.80  0.82  0.87  0.74  0.77  0.73  0.89  0.58  0.82  0.92  0.91
Photo 6  0.79  0.83  0.89  0.72  0.77  0.72  0.88  0.62  0.85  0.93  0.91
Photo 7 0.77 0.83 0.88 0.74  0.77  0.71  0.89  0.62  0.83  0.92  0.91
Photo 8 0.78 0.82 0.88 0.74 0.79  0.72  0.89  0.63  0.83  0.92  0.91
Photo 9 0.79 0.85 0.89 0.74 0.79 0.72 0.89 0.61  0.83  0.92  0.91
Photo 10  0.78  0.86  0.89  0.77  0.79  0.72  0.89  0.62  0.83  0.92  0.91
Photo 11  0.76  0.83  0.88  0.74  0.77  0.72  0.89  0.65  0.83  0.92  0.91
Photo 12  0.77  0.83  0.89  0.73  0.77  0.72  0.89  0.61  0.82  0.92  0.91
Photo 13  0.80  0.85  0.87  0.69  0.75  0.72  0.88  0.60  0.82  0.92  0.90
Photo 14  0.80  0.82  0.87  0.72  0.76  0.70  0.88  0.60  0.80  0.92  0.91
Photo 15  0.79  0.81  0.88  0.71  0.75  0.67  0.88  0.63  0.80  0.92  0.91
Photo 16  0.79  0.81  0.87  0.71  0.74  0.65  0.88  0.60  0.79  0.92  0.91
Photo 17  0.79  0.82  0.87  0.70  0.74  0.67  0.87  0.58  0.80  0.91  0.91

.69  

C

T

C

T

A

T
t
a
t
a

R

Photo 18  0.79  0.80  0.87  0.70  0.76  0

The  mean  age  of  participants  was  (32.21  ±  SD  5.68)  years
old,  majority  from  undergraduate  (n:  28,  84.8%),  with  work-
ing  experience  dominantly  ≤5  years  (n  =  28,  84.8%),  and
with  various  wound  care  certification  (data  not  shown).  The
Cohen’s  kappa  revealed  that  the  inter-rater  reliability  for
depth  (0.76---0.80),  size  (0.80---0.86),  size  score  (0.87---0.89),
inflammation/infection  (0.69---0.77),  proportion  of  granula-
tion  tissue  (0.73---0.79),  type  of  necrotic  tissue  (0.65---0.73),
proportion  of  necrotic  tissue  (0.87---0.89),  proportion  of
slough  (0.58---0.65),  maceration  (0.79---0.85),  type  of  wound
edge  (0.91---0.93),  and  tunneling  (0.90---0.91),  with  overall
reliability  was  0.93,  and  similar  based  on  experience  (0.92,
≤5  years)  and  (>0.92,  5  years)  (Table  1).

Discussion

The  current  study  was  set  out  with  the  aim  to  evalu-
ate  inter-reliability  of  the  Indonesian  version  of  DFUAS
among  wound  care  nurses.  It  is  interesting  to  note  that
in  all  eleven  sub-scale  were  moderate,  strong,  and  almost
perfect.9 Regarding  the  proportion  of  slough,  the  reliability
from  weak  to  moderate,  it  seems  possible  that  these  result
due  to  evaluation  based  on  a  photograph.  However,  using
photographs  to  evaluate  reliability  of  the  assessment  scale
of  wound  healing  has  been  used  previously.10 In  this  study,
we  also  found  the  interrater  reliability  was  stable  between
different  experience,  therefore,  it  can  be  assumed  that  the
Indonesian  version  of  DFUAS  can  be  useful  as  assessment
scale  between  wound  care  nurses.  However,  our  major  limi-

tation  is  that  we  performed  evaluation  based  on  photographs
instead  of  direct  evaluation,  which  result  in  some  sub  vari-
able  unable  to  evaluate.  Therefore,  the  recommendation  for
further  study  should  be  performed  in  a  clinical  setting.
0.87  0.59  0.79  0.92  0.90

onclusion

his  study  confirmed  DFUAS  has  an  adequate  reliability.
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