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Abstract  This  study  aimed  to  determine  the  relationship  between  painful  diabetic  peripheral
neuropathy  and  functional  status  among  older  people  in  Kuantan,  Pahang.  A  cross-sectional
study was  performed  by  using  an  interviewer-administered  questionnaire  among  300  partici-
pants recruited  from  selective  Primary  Health  Centres  and  endocrine  clinics,  Hospital  Tengku
Ampuan Afzan  in  Kuantan,  Pahang.  The  data  were  analyzed  by  using  SPSS  version  22.  The  find-
ings indicated  that  most  participants  reported  neuropathic  pain  experience.  The  severity  of  pain
was found  to  be  significantly  related  to  patients  who  had  been  diagnosed  over  10  years  ago,
Indians patients  and  those  who  were  treating  their  diabetes  with  insulin  alone.  No  significant
relationship  was  found  between  pain  severity  and  functional  status.  The  severity  of  pain  and
the associated  factors  suggest  the  need  for  a  multidisciplinary  approach  to  provide  effective

treatment  to  patients  with  painful  diabetic  peripheral  neuropathy.
© 2020  Elsevier  España,  S.L.U.  All  rights  reserved.
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iabetic  peripheral  neuropathy  (DPN)  is  the  most  common
omplication  of  diabetes  mellitus  (DM).1,2 DPN  is  associated
ith  significant  morbidity  and  mortality,  and  it  is  a  very
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ommon  cause  of  non-traumatic  amputations  and  hospital
dmissions,  as  well  as  increased  health-related  costs.1,2 The
revalence  of  DPN  in  DM  varies  widely  from  9.6  to  88.7%
lobally.3---7 In  Malaysia,  peripheral  neuropathy  (PN)  has  pre-
iously  been  found  in  adult  and  older  patients  with  DM,
hich  are  about  50%  and  51%,  respectively.8,9

Pain  can  develop  as  a  symptom  of  DPN.10 The  prevalence
f  painful  diabetic  peripheral  neuropathy  (PDPN)  ranges
rom  10%  to  20%  of  patients  with  DM,  and  in  those  with
PN,  it  ranges  from  40%  to  50%.1 The  prevalence  of  PDPN
n  a  cohort  of  Malaysian  diabetic  outpatients  is  found  to
e  lower  than  5.4%  of  the  population.11 Patients  with  PDPN
escribe  their  pain  as  sharp,  throbbing,  aching,  or  burning;
s  being  stabbed  by  tiny  knives  or  bitten  by  hundreds  of
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were  prescribed  oral  hypoglycemic  agents  (OHA)  (64.4%).
The  demographic  and  clinical  characteristics  are  shown  in
Table  1.

Table  1  Demographic  and  clinical  characteristics  of  the
patients.

Variables  Frequency
(N)

Percentage
(%)

Age
60---69  197  65.7
70---79  90  30.0
80---89  13  4.3

Gender
Male  156  52.0
Female  144  48.0

Race
Malay  223  74.3
Chinese  53  17.7
Indian  24  8.0

Marital  status
Married  290  96.7
Widowed  10  3.3

Educational  level
None  53  17.7
Primary  level  107  35.7
Secondary  level  111  37.0
Tertiary  level  29  9.7

Duration  of  diabetes  mellitus
1---5  years  102  34.0
6---10 years  111  37.0
More  than  10  years  87  29.0

Types  of  treatment
OHA  191  63.6
Enfermería  Clínica

piders  or  fire  ants  on  their  lower  legs  and  feet;  and  as  keep-
ng  them  awake  all  night  long.1,2 PDPN  was  common  among
lder  people  and  commonly  associated  with  impairment  in
ealth-related  quality  of  life,  functional  impairment,  and
ctivities  of  daily  living  (ADL).12

To  the  researcher’s  best  knowledge,  there  are  no  data
vailable  on  PDPN  among  older  people  in  Malaysia.  Thus,
his  study  aimed  to  determine  the  relationship  between
DPN  and  functional  status  among  older  people  in  Kuantan,
ahang.

ethod

his  study  employed  a  cross-sectional  design,  and  it  was  con-
ucted  at  selective  Primary  Health  Centres  and  endocrine
linics,  Hospital  Tengku  Ampuan  Afzan  (HTAA)  in  Kuantan,
ahang.

Patients  were  eligible  for  inclusion  in  the  study  if  they
ere  aged  60  years  old  and  above,  diagnosed  with  Type  1
nd  Type  2  Diabetic  Mellitus,  and  willing  to  take  part  in  the
tudy.  Additionally,  neuropathic  pain  was  also  assessed  using
he  interview  section  of  the  Douleur  Neuropathy  4  (DN4).13

atients  with  neuropathic  pain  (DN4  ≥4)  were  included.
atients  were  excluded  if  they  also  had  other  conditions  that
ould  lead  to  pain  in  the  feet  and/or  damage  to  the  periph-
ral  nervous  system  and  if  they  were  not  able  to  understand
nglish  or  Malay  language.  The  sample  size  was  calculated
sing  Raosoft.14 So,  the  total  sample  size  was  323  respon-
ents.

A  questionnaire  consisting  of  three  sections.  Section  one
omprised  questions  on  demographic  and  clinical  charac-
eristics,  including  age,  race,  religion,  level  of  education,
arital  status,  duration  of  DM,  and  type  of  DM  treatment.

ection  two  consisted  of  the  short  form  of  the  McGill  Pain
uestionnaire  2  (SF-MPQ-2),  developed  to  measure  both
europathic  pain  and  non-neuropathic  pain,  consists  of  22
ifferent  descriptors  of  pain,  and  each  item  is  rated  based
n  a  0---10  scale,  with  0  equals  to  no  pain,  and  10  equals
o  the  worst  pain  ever  during  the  past  week.  SF-MPQ-

 comprises  of  4  parts,  including  Continuous  (throbbing
ain,  cramping  pain,  gnawing  pain,  aching  pain,  heavy  pain,
ender),  Intermittent  (shooting  pain,  stabbing  pain,  sharp
ain,  splitting  pain,  electric-shock  pain,  piercing),  Neuro-
athic  (hot-burning  pain,  cold-freezing  pain,  pain  caused  by
ight  touch,  itching,  tingling  or  ‘‘pins  and  needles’’,  numb-
ess),  and  Affective  (tiring-exhausting,  sickening,  fearful,
unishing-cruel)  subscales.  The  scoring  procedure  for  the
ubscale  score  was  calculated  by  taking  the  mean  of  the  item
atings  included  in  the  scale,  while  the  total  score  was  calcu-
ated  using  all  SF-MPQ-2  items.15 Section  three  contained  the
atz  Index  of  Independence  in  Activities  of  Daily  Living  (Katz
DL).  The  participants  were  asked  to  rate  each  of  the  six  ADL
n  a  three-point  Likert  scale,  whereby  2  =  Independence,

 =  Partially  dependence  and  0  =  Dependence.16 The  vali-
ated  Malay  version  of  SF-MPQ-2  and  Katz  ADL  questionnaire
ere  used  in  this  study.  The  internal  reliability  tests  for  the
alay  version  of  the  SF-MPQ-2  and  the  Katz  ADL  revealed

ronbach’s  alpha  coefficients  of  0.73  and  0.70,  respectively.

The  Statistical  Package  for  the  Social  Sciences  (SPSS)
ersion  22  was  used  to  analyze  the  data.  Descriptive
tatistics  were  used  for  the  analysis  of  demographic  and
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linical  characteristics.  Statistical  analysis  conducted
ncludes  Mann---Whitney  U,  Kruskal---Wallis,  and  Spearman’s
ank  correlation  test.  A  p-value  of  less  than  0.05  was  con-
idered  the  statistical  significance.

This  study  was  approved  by  the  International  Islamic  Uni-
ersity  of  Malaysia  Research  Ethics  Committee  (IREC-471)
nd  the  Medical  Research  Ethics  Committee  (MREC),  Ministry
f  Health  Malaysia  (Ref:  NMRR-18-40-39600).  Informed  writ-
en  consent  was  obtained  from  the  participants.  Permission
o  use  the  questionnaires  was  obtained  from  the  authors.

esults

he  response  rate  was  92.8%,  and  the  majority  of  those
ho  responded  were  aged  between  60  and  69  years  old

65.7%),  male  (52%),  Malays  (74.3%),  married  (96.7%)  and
ad  secondary  as  the  highest  educational  degree  (37%).
egarding  clinical  characteristics,  the  majority  of  the  par-
icipants  had  been  having  DM  for  six  to  ten  years  (37%)  and
Insulin  therapy  43  14.3
Both  OHA  and  Insulin
therapy

66  22.0

1
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Table  2  Self-  reported  pain  intensity  of  the  patients.

Variables  Median  Interquartile  range  (IQR)

Continuous  21  10
Intermittent  18  16
Neuropathic  31  8
Affective  9  2
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Total  score  80  25

Table  2  summarizes  the  self-reported  pain  intensity.  The
alues  of  continuous  pain,  intermittent  pain,  neuropathic
ain,  affective  descriptors,  and  total  pain  scores  in  the  SF-
PQ-2  were  21  (11),  20  (17),  32  (8),  9  (2)  and  80  (25),

espectively.  As  can  be  seen  in  the  table,  the  majority  of
he  participants  reported  neuropathic  pain.

Table  3  shows  the  distribution  of  frequency  and  per-
entage  of  the  functional  status  of  the  participants.  The
unctional  status  of  the  majority  of  the  participants  in
his  study  was  ‘‘independence’’  for  all  the  ADL  assessed
bathing,  dressing,  transferring,  toileting,  continence,  and
eeding).

Table  4  shows  an  association  between  demographic  and
linical  characteristics  by  pain  severity.  There  was  an  asso-

iation  between  race,  duration  of  diabetes  mellitus  and
ypes  of  treatment.  Based  on  the  post  hoc  tests,  partici-
ants  who  had  been  diagnosed  over  10  years  ago  and  were
ndergoing  treatment  of  insulin  therapy  showed  significantly

i

p
t

Table  3  Self-  reported  functional  status  of  the  patients.

Variables  Partially  independence  

Frequency  (N)  Percentage

Eating  0  0  

Dressing 1  0.3  

Bathing 8  2.7  

Transferring  63  21.0  

Toileting 74  24.7  

Incontinence  38  12.7  

Table  4  Association  between  demographic  and  clinical  character

Variables  Median  Inte

Race  

Malay 3.55  1
Chinese  3.32  1
Indian  4.07  1

Duration of  diabetes  mellitus  

1---5 years  3.20  1
6---10 years  3.59  1
More  than  10  years  3.86  1

Type of  medication
OHA 3.36  1
Insulin  therapy 3.96  1
Both  OHA  and  Insulin  therapy  3.77  1

Note: X2 = Kruskal---Wallis test.

S13
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igher  SF-MPQ2  scores  (<0.001),  respectively.  A  significan-
ly  higher  SF-MPQ2  score  was  also  reported  among  Indian
atients  (<0.001).

iscussion

his  study  aimed  to  determine  the  relationship  between
DPN  and  functional  status  among  older  people  in  Kuan-
an,  Pahang.  The  result  showed  that  many  patients  had  the
xperience  of  neuropathic  pain  than  other  types  of  pain.
herefore,  the  most  frequently  reported  PDPN  symptoms  in
he  present  study  included  hot-burning  pain,  cold-freezing
ain,  pain  caused  by  light  touch,  itching,  tingling  or  ‘‘pins
nd  needles’’  and  numbness.  This  study  revealed  the  same
ndings  with  previous  studies.16---18

It  is  not  surprising  that  the  majority  of  the  patients  in  the
urrent  study  did  not  present  problems  with  functional  sta-
uses  in  ADL.  This  suggests  that  older  people  with  PDPN  could
arry  out  each  self-care  activity  independently.  The  current
tudy  was  conducted  in  an  urban  setting,  and  the  majority
f  the  patients  were  from  the  age  range  of  between  60  and
9  years  (young-old  age),  which  means  that  65.7%  of  them
ere  in  the  productive  age  group.  This  may  be  the  reason
hy  older  people  with  PDPN  were  found  to  be  independent
n  performing  ADLs.
The  study  found  an  association  between  race  and

ain  among  older  people  in  Malaysia.  The  result  showed
hat  patients  of  the  Indian  race  experienced  neuropathic

Independence

 (%)  Frequency  (N)  Percentage  (%)

300  100
299  99.7
292  97.3
237  79.0
226  75.3
262  87.3

istic  by  pain  severity.

rquartile  range  (IQR)  (X2)*  p-Value

24.88  <0.001

24.75  <0.001

27.04  <0.001
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ain.11,17 The  possible  explanation  for  this  result  is  genetic
actors  and  cultural  backgrounds  determining  neuropathic
ain  perception  among  the  Indian  population.

The  finding  from  this  study  shows  that  there  was  an  asso-
iation  between  the  duration  of  DM  and  pain.  Most  of  the
revious  studies  found  that  the  more  increased  the  duration
f  DM,  the  higher  the  prevalence  for  developing  PDPN.  This
tudy  shows  a  finding  similar  to  the  previous  studies  as  the
esults  indicated  that  the  participants  who  had  been  diag-
osed  with  DM  for  more  than  10  years  ago  were  more  likely
o  experience  greater  neuropathic  pain.17

The  results  of  this  study  show  that  the  types  of  DM  treat-
ent  in  which  the  patients  were  prescribed  insulin  therapy

an  be  a  significant  indicator  of  the  severity  of  pain.  There
as  a  possibility  that  insulin  therapy  was  prescribed  because
f  poor  metabolic  control,  a  situation  in  which  the  patient
ad  a  high  fasting  plasma  sugar  and  glycated  haemoglobin
HbA1c).  In  Malaysia,  patients  are  prescribed  insulin  after
hey  have  been  on  a  maximum  number  of  oral  hypogly-
aemia  and  have  failed  to  achieve  the  glycaemic  target.8

his  could  suggest  that  the  patients  in  the  current  study  had
ot  been  successful  in  controlling  their  sugar  level  and  so
hey  required  insulin  therapy.  Previous  studies  have  shown
hat  bigger  fluctuations  in  glycaemic  levels  are  associated
ith  a  greater  intensity  of  neuropathic  pain.10 However,

he  findings  of  the  current  study  were  inconsistent  with  a
revious  study.17

The  majority  of  research  into  PDPN  and  quality  of  liv-
ng  confirmed  that  the  impact  on  the  physical  aspects  of  a
atient’s  daily  life  was  significant.19,20 Nevertheless,  in  this
urrent  study,  PDPN  was  found  as  not  having  any  association
ith  functional  status.  The  possible  explanation  might  be

hat  the  majority  of  the  patients  were  still  in  the  productive
ge  group,  and  as  a  result,  they  were  able  to  manage  ADLs
nd  live  independently  without  any  assistance  from  another
erson.

The  findings  in  this  study  are  subject  to  at  least  four
imitations.  First,  selection  bias  is  a  common  limitation
f  cross-sectional  studies  as  probability  sampling  is  sel-
om  used.  Second,  the  use  of  self-report  measures  of
DPN  and  functional  status  and  self-reported  data  may
ave  introduced  a  social  desirability  bias,  which  could
ave  led  to  the  over-  or  under-reporting  of  PDPN  and
unctional  status.  Third,  the  sample  of  this  study  was
ecruited  in  Kuantan,  Pahang  only,  which  could  not  pos-
ibly  be  generalized  to  all  older  patients  with  PDPN  in
alaysia.  Lastly,  the  cross-sectional  design  of  this  study  did
ot  permit  the  exploration  of  causal  relationships  between
DPN  and  the  associations  with  each  of  the  contribut-
ng  factors.  Future  longitudinal  single  cohort  studies  and
nvestigations  on  such  potential  causal  relationships,  which
nclude  the  control  of  other  contributory  variables  such
s  other  pain  and  medical  comorbidities  and  disabilities
aused  by  PN  are  necessary  to  understand  the  burden
f  PDPN.

onclusion
he  results  of  this  study  clearly  suggest  that  PDPN  is  associ-
ted  with  race,  duration  of  DM,  and  types  of  treatment.  Most
articipants  with  PDNP  reported  the  severity  of  the  pain  to
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e  neuropathic  pain.  The  severity  of  pain  and  the  associated
actors  suggest  the  need  for  a  multidisciplinary  approach
o  provide  effective  treatment  to  older  patients  with
DPN.
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