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Abstract

Physical therapists play an important role in the treatment of diabetes by designing and
implementing safe and effective exercise programs that address the unique needs of patients
with diabetes. This includes consideration of the pathophysiology of diabetes, complications, and
individual patient conditions, such as musculoskeletal disorders and pain, that may interfere
with physical activity. The goal is not only to improve glycemic control but also to enhance
physical function, prevent loss of mobility, and improve overall quality of life. This article
discusses the importance of assessing exercise function in patients with diabetes, focusing on
muscle weakness, loss of skeletal muscle mass, limited joint range of motion, balance
impairment, and gait function. The evaluation process is divided into three phases: before
exercise therapy (assessing feasibility), during exercise therapy (ensuring safety), and after
exercise therapy (measuring effectiveness). A comprehensive evaluation allows the physical
therapist to tailor the exercise prescription according to the individual's needs, prevent adverse
outcomes, and optimize the effectiveness of therapy. This article describes the evaluation of
motor function to be performed by physical therapists when providing medical care guidance to

patients with diabetes.

Role of Physical Therapists in Diabetes Care
Guidance

Exercise therapy is one of the three pillars of
diabetes treatment, and the role of physical
therapists is crucial. These roles can be divided
into two major categories. The first is to provide
guidance on general exercise therapy for the
treatment of diabetes. This guidance is provided

to patients in the pre-diabetic stage, immediately

after the onset of diabetes, and in the unco-
mplicated or mild stages of the disease. In other
words, it is guidance with primary and second-
ary prevention in mind. The second is the
provision of physiotherapy knowledge and skills
based on the progression of complications and
other symptoms. Complications include diabetic
neuropathy, diabetic retinopathy, diabetic
nephropathy, hypoglycemia, diabetic foot lesions,
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and musculoskeletal disorders. The role is to
prevent the progression of further complications;
that is, the intervention must be from a tertiary
prevention perspective. Thus, physical therapists
must be involved in a wide range of care and
guidance for patients with diabetes, from

primary to tertiary prevention.

Purpose of Assessment in Diabetes Therapy
The primary goal of physical therapy for
diabetes is to improve glycemic control. This can
be translated as the effect of exercise. To
achieve this, a thorough understanding of the
pathophysiology and complications of diabetes
necessary. It is also important to collect and
evaluate information necessary for exercise
prescriptions to avoid exercise risks and prevent
accidents. Failure to do so can result in the
prescription of the wrong exercise, which can
lead to elevation of blood glucose levels and
complications. Therefore, the evaluation must be
accurate to create an appropriate exercise
program. In addition, an evaluation must be
conducted to determine whether the prescribed
exercise 1s being performed appropriately and
whether the exercise prescription should be
changed. As the pathogenesis of type 2 diabetes
and glucose intolerance is different for each
individual and the condition changes from
moment to moment, it is important to correctly
understand the pathophysiology to determine the
intervention method. Although the benefits of
exercise therapy are significant, there is the risk
of accidents. It is advisable to prescribe a
program that is tailored to the goals and health
status of each patient and that clearly defines

exercise methods that bring out the positive
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aspects of exercise and avoid the negative

aspects.

Flow of Physical Therapy Evaluation

The evaluation can be divided into three phases:
before, during, and after the introduction of
exercise therapy. Before the introduction of
exercise therapy, the main objective is to
determine the feasibility of exercise therapy. The
evaluation items include patient background,
medical checks, such as the presence or absence
of bone and joint disease, blood tests, such as
blood glucose levels, confirmation of exercise
tolerance using an exercise tolerance test, and
determination of the severity of complications.
The purpose of evaluation during exercise
therapy is to ensure the safety of the exercise.
The safety of the exercise is confirmed by
monitoring respiratory and circulatory
responses, electrocardiograms, and blood
pressure during exercise. Finally, the purpose of
the evaluation after the introduction of exercise
therapy is to ascertain the habituation to
exercise therapy and to determine the
effectiveness of exercise. The amount of physical
activity, willingness to exercise, blood tests, such
as blood glucose levels, and severity of
complications are checked. Physical therapists
must understand and interpret various types of

data and evaluation results.

Evaluation of Motor Disorders in Diabetes
Mellitus

Recently, several studies have reported im-
paired motor function in patients with diabetes.
In the past, abnormalities in glucose metabolism

have generally been evaluated; however, now
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Fig 1-1 : Assessment of motor dysfunction in
patients with diabetes mellitus

that the presence of motor dysfunction has
become apparent, there is a need for additional
evaluation of these disorders. Here, we discuss
the evaluation of muscle strength, muscle mass,
joint range of motion, balance function, and gait

function.

(1) Muscle weakness

Patients with diabetes and muscle weakness are
characterized by prolonged diabetes, poor
glycemic control, and diabetic neuropathy.
Muscle weakness reportedly appear in the
periphery of both lower extremities. In Japanese
patients with type 2 diabetes mellitus,
approximately 10-20% have lower extremity
muscle weakness [1], and muscle weakness has
been reported to progress at an accelerated rate
when diabetic neuropathy is a complication [2].
Handheld dynamometers that allow objective
assessment of muscle strength are often used as
an evaluation method [3, 4] (Figure 1-1, 1-2).
Considering the pathophysiology of diabetic

neuropathy, it is possible that muscle weakness

Fig 1-2 : A hand-held dynamometer

may first appear in the peripheral portion of the
foot, the toes. The toes play an important role in
stabilizing postural control during standing and
walking and in generating forward propulsion
during gait. The author has shown that the toe
pinch force (TPF) of patients with type 2 diabetes
is significantly lower than that of healthy subjects
of the same age, and furthermore, patients with
diabetic neuropathy have significantly more
progressive muscle weakness [5] and reported
the importance of strengthening the TPF.
Currently, TPF receives less attention than other
muscle strength in daily clinical practice, but we
believe that its evaluation is essential in diabetic

patients (Figure 2).

Fig 2 : Assessment of toe pinch force using a toe
strength meter
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Fig 3 : Evaluation of skeletal muscle mass by
bioelectrical impedance analysis method

(2) Decreased skeletal muscle mass

The characteristics of diabetes patients with
skeletal muscle mass loss are similar to those of
patients with muscle weakness. The decline in
skeletal muscle mass progresses in the following
order: feet, lower legs, and thighs. Diabetes
mellitus is a risk factor for sarcopenia [6] and
complications of diabetic neuropathy contribute
to the loss of skeletal muscle mass [7]. The most
common method of assessment in routine clinical
practice is measurement of muscle mass using
bioelectrical impedance analysis (Figure 3). The
following seven points should be noted to ensure
accurate measurements: (1) Two hours should
have passed after eating; (2) urination and
defecation should be completed before measure-
ment; (3) measurement immediately after
exercise should be avoided; (4) measurement in
the presence of dehydration or edema should be
avoided; () measurement during a temperature
drop or hypothermia should be avoided; (6)
measurement during fever should be avoided;
and (7) measurement immediately after bathing

should be avoided, as a rule.

(3) Decreased joint range of motion

Patients with diabetes have decreased joint
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range of motion in the foot [8]. The characte-
ristics include prolonged duration of diabetes,
persistent high blood sugar, and complications of
diabetic neuropathy. Dorsiflexion of the ankle
joint and extension of the big toe tend to be
decreased. Decreased range of motion of the
ankle joint is a risk factor for diabetic foot
lesions, which, in the worst-case scenario, can

lead to lower extremity amputation.

(4) Impairment of balance function

Decreased balance function is observed in most
patients with diabetes. Complications of diabetic
neuropathy can lead to a progressive loss of
balance function [9]. Since patients with diabetes
are at high risk of fractures due to falls [10],
evaluation of balance function is essential.
Evaluation of balance function is performed using
a gravimetric sway meter. The area of the
center-of-gravity shift is reported to be larger in
patients with diabetes than in normal individuals
[11]. When measuring the one-leg standing time,
the risk of falling is increased when the open-eye
one-leg standing time is less than 20s and the

closed-eye one-leg standing time is less than bs.

(5) Decreased gait function

Patients with diabetes have been reported to
have decreased walking speed and overlapping
walking distance, compared with healthy
individuals [12]. The 10-m walk test is used to
assess gait function. Although walking is
recommended for the treatment of diabetes,
patients with impaired gait function may not
exercise effectively. It is always advisable to
evaluate gait function in advance, because

overlooking a decline in gait function can lead to
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falls while walking. In particular, the risk of falls
increases with complications of diabetic

neuropathy.

Summary

This article focuses on musculoskeletal
disorders associated with diabetes mellitus and
describes the evaluation methods for physical
therapy for these disorders. In the past,
evaluations conducted by physical therapists to
plan exercise programs for patients with
diabetes were mainly conducted to confirm the
presence or absence of glucose metabolism
markers, such as glycated hemoglobin, which is
an index of blood glucose control, drug therapy,
and chronic complications. Recently, however,
many studies have reported the existence of
musculoskeletal disorders caused by diabetes
mellitus, and it is necessary to evaluate whether
a patient has these disorders before taking
appropriate action. For example, if aerobic
exercises, such as walking, are prescribed
without a thorough evaluation of locomotor
disorders, the risk of falling while walking is
high. Therefore, physical therapists should
conduct evaluations of glucose metabolism and
motor function. Many methods for assessing
motor function do not require special knowledge
or skills. Physical therapists study them in
training schools and hence will be able to

implement them without resistance.
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1. IC»IC

HAE, REHZRAUNEL (transcranial magnetic
stimulation : TMS) X IFR AT # (non-
invasive brain stimulation : NIBS) ®»—2& L C,
ERRBIG CHEA SN TS, TMSIZHEZE Fo I A
WVAZTE L 72 i & 0 BHBR N CREYs 2 TR L.
JR3FIT 9 73 Joh 5 67, o> A 8 2 AR aE b L < T HH
THHEMAEZAL TS, TMSICEI L Tld, A
WF7E2 & BIRIFZE £ TEHRIEIZE A 72 s
SNTHY, A EE OEBFRE 0 LTH .,
ZOBEMEPHRIES N TS, LI LEDD,
RN VERE D B 5 2 & TIRAELZ 48 < TRtk 3 e
S, HHETE NI NVORBITITERL TS
HRRizh s LEbNL,

Db o AT TMS R OIERE L | Bl A
TORAAEZ O LB - TR OEB RIS 5
TMSHHRDEFLIZOWT, BEIE 2 m <TG

2. TMSiH# O HLE

1) 5

TMS (& Faraday D ERGHEOEANZ L ) . a4
& FE S NS R TS 50 T A VBRI
LB AE T & A VEICEERIG AL 5,
BB LD . I A VNS i & (L
MOFMERAIANO ETICERS NS, KRB
BT EA SN TWAEEDFEI A VORET
X, KATEBREENEL 2D, ZHOET (E
1) TR BERIEL &b WEFRORED
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BIEZ R 5 & RPTRZREEROBmAEZ ) |
R ICERESVEET 5. BRE SO KN
WCHET B L. VT T RLEE S Th D MR R
FEYVE DO S BERZSE A/ LT IRD = 2 —
O T RIZEERAT) o
2) HH

NIBS 13 TMS & #FBHZRE I B AU (transcranial
direct current stimulation : tDCS) |2 AV Sk,
TMS (X SRR BB A (repetitive trans-
cranial magnetic stimulation : rTMS) & X,
$it K @ conventional rTMS & /%% — »fbd
patterned rTMS 24741 T & %, conventional
rTMS 13 & HE OV Z - R RIS = A L.
LHz DUT O (FfitE) & L <i35Hz Bl ED
O (BAEYE) To7a b3V Th D, patterned
rTMS i conventional rTMS & 13#£7% 570+
JVTH D, theta burst stimulation (TBS)? &
quadripulse stimulation (QPS)3'% & Fh b,
TBS 3 #HEA203 ) 1 (50Hz) D3 FE/N—
A b %&5Hz I CRAE L C5 2 2 Hlkk?) <&
D\ 2B ON— 2 MlEE 8 RRE (15512180
%8) THE D IR 9 EEME O intermittent TBS (iTBS)
& N— A MR R 2 < AR D AR O
continuous TBS (cTBS) 2% % . TBS Of¥# &
LCix. rTMS & 1) IR HIEEE = HEE 5 2
5 LT, WEMRPBEOLNLEZ L TH S, QPS
AT DOBEEHRIE N — A P ASHEICHRE DB L T
52 RS TH Y | FHHEAL5~103 1)
HoBE O short interval QPS & HIFLHFEAS
30~100 2 ) oMk D long interval QPS*) A%
H 5o FAETIE, FAEMFARNE & TMS &G D
47z paired associative stimulation (PAS) &%
SNTHBY . KEEMFERIGE L TMS ORIl gL FRE A
253 UM OB L . AN L TMS ORIHEH R
A0 ) oW d %,
3) WAy NI =215 2 b

TMS 3N A b7 — 7125 2 % %4

S

I

FIAERR

SMTH Y Y, within-network effects & across-
network effects. task-related modulations 3>
DEFTHDLEZEbNTWD, ®AIZ, within-
network effects (& fI A FER 0§ 2 BLUE O
FIBCTITRIB B O 7B x5 2 . IR
HEEG 20T L) LD THD, IRIZ, across-
network effects (N A v b7 — 7 fEERIZH B
INT RS A 2 & T MR BRI E 2 5
ZBHEVHILDTHY ., ) 2HEHIIBIT L
TS ATEF 1239 % rTMS 12 & ) RS ST
%o W22, task-related modulations {EHI#H
HENOFEETH 1) | IV ) online KR D Z &
Tdh b,

M B DA TR KI8T 2 2R
HHIA A L5910 720, GO S5EE
rTMS b L < ZIEBRG R~ OEAHREE r TMS 2338 A
ENTWD, TITHERI LIZ, TMSOADI
ATEATGTHY, V) TF—2a v L
52 ETHEDRDPELONLEV) ZETH L,
4) =

TMS DEEZIHTEES (AR L 54 THIT-
TIEWITZw) MRS (ToegaEHob
& TERMATER) IR SN Do HMixtEESILTHED
DEBEOERES (TENY 275 8- 27
¥ L ABEEOIEREERIIFR <12 SN TNE R NS
PIVAY 2 AL — 8 —3EES (2FM) ., LR
DT A Y — EEHENIEITEY PRI N T 5,
A ARSI R . S O SOl — A X —
71— FHIR YT PO DR PR, TA
D ADRIRIEY BZETHN T2 05, BIIETIZEE
AN L BHBIID RV LEZ H5NTWD, 2D
ik, 7o baviclL T, AR A v
ICRE S N TV B BRI T 256, HERAE
ETNT = VARLFS 32U EEN L. SRR
HE LTid, EREHROBREER. TVl AZEME
DY AT DWERPAELL72:0Th b,

VA7 BARLZE DL LTid, HOARNINE
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3. WZEH EE O ERGEBRRE IS 5 TMS i
rTMS DT A KT 4 21320144519 & 20204
BZRRINTBY ., " Td2HBEOME
DT o@Y) Td %o MO FEGES)FIE IC 5
T, IHRG M — RKEB B~ OESHEE r TMS 7°
LAV A (BIREZEIRD D 5 ) 1RGN — UGEB)EF
NOFEHEITMS2SLNVB (BZ 5 R D
%) Lo T EMHOEERREIZ BT
IR — REB N OBHEE r TMS A3 L X)L C
BIRD D B0 b L), BIGH— KES)FF~
DEHEETMS AV EH % L & %o T b, JHEG
M — YEENEF~D cTBS & L < (TIEEHH— K EH)
BAOITBSIERL#HA LE > Tnh, Thbx E
bl WIS, JFHEHH — JaEB)E~
DEAEE r TMS 2MERRE STV B AN H 5 o
MR o EIBGEBRRE N L Tid, B
BIZBWT Y 7 AWML OGRS E r TMS T
THi &\ A rTMS T4 &7k > T b,
T SVE O RAHEE r TMS F L7 ORI gt
DOHFIZBNT, ROZET VY ADE VT T AT
iy 7 7 AUH5M. 7 7 AMHLi & 72> TW»
%o WIFHHEL X THE 4 C CTlHz AR S, AR
T E B B fE (resting motor threshold :
RMT) ?90~120% (90% ASHEZ ) HlHE
$12900~1800[11 (10000H] S L < 1£1200[m] A3 Y
%), kv va yEEiEs5~240m (513 L < iX15
[ AS B ) & 7o T Do FHITE H 1L, fugl-
meyer assessment upper extremity (FMA-UE)
WEEAETHWSLENRTW S DY, wolf motor
function test (WMFT) 4%z ST
Wb rTMS O#121230~605 (40455 A5 Hei
W) OuNEYTF—Tay (BEEd L<
FMESERE) PThI T b,

T 2AVE O EHHE r TMS f SCAMR O NER I BFZE

DFFIZBNWT, 77 AAMURETE o> TV
%o R 1X3~10Hz (BHz ASHEIZ )| i
FEIZRMT ©80~120% (80% & L < 1390% %3 H#L
fI% ) o A $2 500~ 135008 (1000[A] A% M
W), kv va yEHIE5~10E (10m A% &
AE) EoTWwd, FHEEHEIE. FMA-UE A%#
FE L ETHW STV A 7%, national institutes
of health stroke scale (NIHSS) & -%gi2fdif &
nTws,

1BV o - BGEBRRE L0 L Cld. 20204E 05
WA BT A 2 TERIND 2 r o T272, 201441
DOMEZBRD, WIEEDOGFHIZBWT Y 7 AT
DU DR SCAMEARRE rTMS T8 &« i rTMS
T2ARE o> TWV 5,

MBI OESERE r TMS 5 L8R O N FUE  BFZED
SHEIZBWT, 7 AU UR. 7 5 AMHTHE &
o TWwWh, FIEHEE I8 4 C TlHz 28R H
S, I RMT ©90~120% (90% 751-%%) |
R E 13150~ 1500081 (15001 23 B Z )
v Yo YEHUZI~10E (A Lo T
W5, FRifiE H X
(ARAT) REBEHAFEHEN TV 5,

PRI O S EE r TMS i SC 2 O NERIZ . BFFED
SHEIZBWC, 79 AN L7 G ANMD KR E 2o
TW5h, AR Z5HZz & 1I0HZ 28R S, T8
[ RMT D80~90% & 80%. Fll# Al %L12750[H] & 160
., v a R0 & 1RTH > 72, FHIHE
Bz, EHOIEMEN & ETRR AR SNV 5,

/N R ) RN S AN W i ) RE AN of
T5 TMSIHERICBET AV AT T4 v 7L a—
LLLAIEAYTFY) D ADOHFT, BERVNZEIC
DWT, IBRTW L,

20174 @ Zhang 519 OETIix. TMSIZB
B3RO LSA Y T F ) Y ADxGR LR -TH
. rTMS & iTBS. cTBS23&EN T b, Hlli
BHREEIZ1~50Hz £ TTh ) . TMSIHFHMGITRA

. action research arm test
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HISERSH ~104E £ T T, /A AMIRMIIZ1~24H %
TLoTnb, HAM & BHMICBIT A TMS®
R w7 (standardized mean diffe-
rence : SMD) 2 & o> THEEL Tw 5, FiIxhH
Tld. B LEBOIEHEME, ¥—K—-FDy v ¥
YT, LR TFOEHFICBNT, PEEOAE
723 (SMD%%043) #/RLTWw5, ERhHEIC
BWTIE, I5WOFH L5 FORGH S ISR LT,
HEEOFE =R (SMDH%049) DRI T
Wb, ZOFXTIE, FIHERE (mean effect
size : MES) AHEHRGE S TH Y. TMS OFEsH
TETAHRTHD L, HBHEZErTMS TiE042, &4
J rTMS Ti2045, iTBS Ti30.60. c¢TBSTi%0.35
TholzbRENTnb, 512, FHBIOMES
BTk, BMT069, HAVER 043, B
W T034TH o7z L HE LTV b,

20224F @ Xue 517 DG TIX, HAM B
REOSEEOZ 2 —0FETFT AL — 3 VICHET
% 83D L (ZDH b TMSFRLIX27Hi) DI
F % FMA-UE OUGEE 25547 L “FHHD %=
(mean difference : MD) 2B\, Wl rTMS
(dual rTMS : dr'TMS) #57.94, {EAHEE r TMS Tl
2,64, AR rTMS TIE6.73, A rTMS & iTBS
DR TIES41TH D, Wb hEEOMEENE
RRERLTVWD, CTOMLTIE, v T —72
AFTF) ALV IFEL EOEIC & BTk
(BERDAZ 7F ) ¥ ATIEH2EDLE) HVS

L BEFENTw s,

20224E-0 Xia 59 O Tl 956 D73 % %t
RIZAY VT —=2 A5 TF) T ARFERML, LK
TEEIHERE A3 5 1Hz ORBEEE ¢ TMS & . 3~5Hz
® rTMS. 10Hz Pl & o @& 4 B rTMS. iTBS.
cTBS, 77t ROMREZILEL T2, TOH
H. 10Hz L E OB #E rTMS Tid, FMA-UE &
WMFET 128\ CTig b AR A% <. NIHSS Tl
iTBS. 1Hz O rTMS ONEN CTRIFCTH - 72
EEHELTWS, 512, 10Hz L Lo E e

rTMS 2B\ T, H&E (FMA-UE %3350 1)
%L<iEF(FMAUEﬁ%ﬁuT)®M HC

HFHIOZEZ R E LA I CRELFITHD |
ITBS 2P S L < 1 3H S oA Iz [FAR©
HoHTERMERL TV,

20244F DO Ren 59 OETIL, NIBSIZET %
10D LA Z T F ) Y ADOx G E R >TEY
tDCS & TMSOWMENEENT VL, TDIH B,
TMS O LIE5M TH ) . rTMS & iTBSANRIE L
TWA 720, {HFETT N 3 VOFFENIEIE T 595,
KA FERTE AN %9 % dr' TMS O A w51 % FLikis
FHLTwa, fEEELTIE, FMA-UEIZBWWT
drTMS o5 Fte (effect size : ES) £%0.56 & A4
BECTH Y, tDCS L ) QUEEDRIFCTHLHZ L %
MERL T2, LrLadsh, TMSIZBIL Tl
3t DI DF L TR AT O T B 720, I
ZEEPLETH S,

20244 D LI 5% O TiE, NIBSIZE T 5
944w D L % X 512, the surface under the
2 &0 iE#E
MEDNEMZRLTWVD, ZOWLL Ay T —
7 A5 T F) T ADERH &, FMA-UE ® SUCRA
(100% 25 i FHDGEHE) 2BV T, EHErTMS 2
68.5%. MKAHEE rTMS %566.5%. cTBS %754.2%.
iTBS 7534.1% DA IGEFA R D W L i LTw
bo B WOBFENEIE D DL, anodal-
tDCS D83.7% & 72 > T\ b, —F7, iTBSOMD |2
BWTiE, o ba— VL EEE N ol l

W) BN GRS LTV b,

WIS, AR O AR b B o b R B
R 5 TBSIHEEICIRB L2 AT~ T 14 v
71LEa—3b LEAT T T AOMEIZDON

Ty BT o AP EZ I 5 ITBSHHRD
HraK1IRLTBY ., BBEMAREERTH %
A —KEBE 125 LT BETEO ITBS H# %

FEhti L T 5D,

20224F-® Huang 52V O Tld. 18%w D 7w AT

cumulative ranking curve (SUCRA)
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A BEOBRBGH R LI THLE M — KEB B LT, BEROITBS iH#ZFEL T4

S, 10MRASA Y T F ) P ADH R E T
W5 o HIREERALIZ/NIE O 1# % B T — YGE B EF C©
BV, FIEHEREE (X50Hz/5Hz 754 T CTHRA S,
BREEIZ RMT D70~100% (80% 258150 « Hl#nl
BI600[E 28T & A ETH o 720 FFMIEE X
FMA-UEDSIZE A ETHWHNTEBY . ARATR
modified ashworth scale (MAS) & HEAfEH &
NTW5, fERIE. RMT R #EERE5EEA (motor-
evoked potential : MEP) 281TBSIZ & ) A= 2L
FLIEHEROTTW5, FEE L TiE. MD
IZBWT, RMT A%346, MEP#1.34CdHh o 72 & 7R
LTWa,

20224F- D Gao H* O Tld. 1368 D LA
AZTF) ARG E LS5 TWD, PR AR

ToESCIERETH D . 2 D9 BRI A %

HHTW5, iTBSOSMD 2B T, FMA-UE i&
097 FEIZHEML, ARATIZBWTH [FEERIC
Whn (P=0.002) L7z:Z & 2MEEL T 5o Hilli
D TUE, 60023 & ) ZREITdH b . 1200
B CIEERIMER SN G oo L HE L T b,
v va yEEIZOWTIE, 10E2SKRFEE Ho T
Wk,

202340 Chen 5% O TIX. 106& DR LA
AGTF )Y ADMRE > T b, FHiIEHEY:
¥ n AU OB AR E LCBY . i
EEOMEDITEALIZETN TV D, Hl#
WAIZHEG O —UGEBEIT L AL TH D,
50 E 1 IR O RMT D 70~80% b L < 1 FkH
B oG B REBEfE (active motor threshold :
AMT) D80~90% (80%7251FL A L) THY,
Wi & D IZEAIEFZETH > 720 FIBLEIEUZ600[H]
MEEAETHY, £y 3 v EEIE5~150 (10
EA5HPE) &k oTwh, FHEEHE I, FMA-
UE & ARAT. MASHEHEEICHH SN TE
D, iTBSICL D3HHETICBWTHELRUGED
WRSNTWD, ZHEEL LTI, MEFHOE
(weighted mean difference) (28T, FMA-UE
73320, ARAT 78372, MAS?* - 056 TdH - 7= &
RLTW5,

20244FE D Lu 52 OETIE, RO LA ¥
TFVIAOME L5 TWD, EEIZAMT O
60~90% (80% 2SHELIZ ), v ¥ a v EHIE
10~2410 (10[E2%8F%) TEEI N TV 5, 7F
filid H . FMA-UE & ARAT. barthel index
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(BI) OHo2HANIZEAETHEHRENTEY,
ITBSICX W3HHAETICBWTHEEEDSHRIN
TWwh, shEE L LTk, SMDIZBWT, FMA-
UE 7°0.88. ARAT %083, BIA%093THH. A&
WZEERLTWS, L2LARDPH, BIIZBWT
X, EOTHMIHE TE L 2o d PRt e Tn
78\,

20244F® Jemna 5% QL Tk, TBSIZET 5
168F DL 5 £ D% ATRIBERAL ARG —
KEBHHFE~NDOITBSTH Y. ZOHAEDOIREIL
AMT ®80~100% % L < IZRMT ®60~80%. #l
BA £2136000E b L < 13120008 (600 A%1E & A
&)y v va Y10 T o 72 L Wi LT
%o TOMLTIZ. EEDARZ ST OEE)FK
A ENT WA L, &S 5 TBSIH#E b
EENTVWL L ESHICBEVWTBLLEN DD,
EHIZ, YATYTA v I LEa—DzH, BHO
EOBEIZOWTHRLEN TR nZ &b,
BAFBRET AR AEETH D,
DibaF s b, WEmEg o - EEEhmE
WAL Ty DERIIEAEEE r TMS 28R S T 7z
75 ILAE T EHE rTMS X iTBS O A & 17572
ENTVD, BHETMSICEL Tid, ZELE
BRVEARGE STV 575, iITBSIZIEFE R E
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HHEEZ D,
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20144E D I TMS DRI A B 54 W | ZI324
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IERMT ©90%. HlEEI$3600H, £ > 2 = >~
10020, & 9 T E Mmoo —GEBE (T
FHIZ) (2R A BB rTMSICB 3 2 N7 (K
BHFE I 10HZ, BREE I RMT ©90%. #illH %21 2000

m, v ¥a YEFUILEDZ & o Twb, FHifl
JHH X, fuglmeyer assessment lower extremity
(FMA-LE) L 547/87 4 —~< v A GEtFrmss) .
MEP® %2, #:4T#F & physiological cost index?”
Tdh . THEEBIFERE D L IIBRITHERRIC BV T

HRUEPHER I N TV A,

20204E D rTMS DG T A K7 4 219 [Z1L3H
DA TBCEEERE (RATRE) (CBE L 72 NE D
BIMEN TS, WilEE TR TH Y | 26
ZIEBEG M O —EBE (TRHE) 12332
RAEEE r TMS 2B § 2 N CRIBOEEE L & 12
1Hz. 58EEIZRMT ©130% & L < 1Z AMT ©120%.
FFAEIEU & B 12900, v ¥ a YEFuT L H 12
1502290 & 5 1 I ZHRE O — KESE (T
FHIN) (KT B mHHEE r TMS ICBI 3 2 IN% (Rl
BHFEIX10HzZ, 58EEIZ RMT ©90%. HllH A £21£1000
b, tv g YEEIISEDY & %o T b, &

JHH L, postural assessment scale for stroke

E{l_\il

(PASS) & balance subscale of the performance
oriented mobility assessment, FMA-LE? . timed
up and go test (TUG) & PASS. FMA-LE#®,
burunnstrom recovery stage lower extremity &
the ability for basic movement scale revised® #%
ZNETNHWSLEN TS, rTMS D#%I121245%)[#
DIYNEY T = a YPEFHTITDbNL T 5,
FERIE. THEGEBIFEGE & ARATREI®) 0. LI
ENT VARV NZBWT, HELRUGEDHER S
NTW5bo £DO—J T, BATRES L NT ¥ ABETTS
TEEPERR ISR RGO N D5 722 L) BEM
b d 5o

WU, AL OPFR B O T IBOEB) BRI 63
5 TMSIHHICET A2V ATY T4 v 7L Ea—b
LLERAZT7THY Y ADOHT, BRENHEIZD
W, IERTW <,

20194E D Vaz 53 Oy Tld, NIBSIZH$ 5
10MRDFHLAIRA Y T FH ) Y ADOMG LR >THBY |
tDCS & TMSDMENZFINT Vb TDIH b,
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rTMS OF& I3 T 1) o 1 1 FARHEE r TMS 12
B 2 NZE RIS 13 1Hz, 3R 1E RMT 0©90%.
FBE 2600, vy o3 v EEIZ10M) 12
Iz, SERFRINHZ 300 MERL T b,
b ) 2w X EAHEE r TMS ISR 5 N2 RIS RS 13X
& HIZ10Hz, mEE A, HlERI%%20000m] & L
<I1500MH], £ v > 3 »EEKE200m & L < 1&30[m)
Tdh 0. 3077 o F H R 3070 M O EH)
A A=V HWicHpRE e fiAGbE TN 5,
FERIE ITMSIZXE ), BRATHER T A 72 X
ICBWTHEREICYEE (P<00001) L7zE#iELT
W5,

20194E @ Tung 5% OETIE, rTMSICBT
HL8MODF LA AY T TN Y ADxHRE LT, T
O GiktERE (SMD2%0.66) & TR O (SMD
7%0.66). MEP (SMD#%1.13) 2B\ T, HEIZ
WE L ERHERELT WS, 512, BITHE
(SMD #°1.13) & FMA-LE (SMD#%%0.63) 28\
TH, TORMPEEMIEL TV 5, I A IVOFEHHIL
SDFEIANPEEHTH LA, HaA LRy T
I—raA4 NV HNEN TS, FEMllIL. SHHE
rTMSIZBS 2 NEDSwTH ) . 5#EEIERMT @
90% 2S84, MR 4% 13600~1500[H (Z D9 b
900[a] & 1000181 25%3#8) . v ¥ 3 ¥ [EE5~40
b (209 HE5[E2BHE) &> Twb,

20224F @ Veldema 5% O # 5 Tld, NIBSIZ
M3 225D LAY T F1) v ADORHRE -
TWwb, 2095, TMSIZEET 2N IL9H T
HY . WFIErTMS 25788 (EAHEE r TMS 2544 &
EEEE r TMS 2335 ) « iITBSH32%i T 5o RAHE
rTMS OF%EIZE L Cld, FREHHEA 1 Hz, R
[ZRMT ?90~120% (90% A3F-%%) . Al £l
600~10001] (900IA3F4) . v ¥ 3 ¥ H¥IE5
~13[E (1012540 THh Y . F=HHE rTMS Tl
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Abstract

This cross-sectional study aimed to investigate the relationship between locomotive syndrome

(LS) and health-related quality of life (HRQOL) in chronic hemodialysis patients. The

participants included 102 patients undergoing hemodialysis and 118 healthy individuals of the

same age. Significantly more chronic hemodialysis patients had LS than healthy subjects and

their HRQOL was significantly lower. When the chronic hemodialysis patients were divided into

two groups—those with and without LS-the LS group showed significantly lower HRQOL.

Multivariate analysis with HRQOL as the dependent variable and age, body mass index,

exercise habits, and LS as independent variables, identified LS as the significant independent

variable. This study indicates that LS may be associated with reduced HRQOL in chronic

hemodialysis patients.

Introduction

The older population in Japan is steadily
increasing, and by 2040, individuals aged 65 years
and older are projected to comprise approximately
35% of the total population [1]. The number of
dialysis patients in Japan exceeds 340,000, the
majority of whom undergo hemodialysis, with
diabetic nephropathy being the most common
underlying cause [2]. Advances in dialysis therapy
have led to an increasing number of long-term
chronic hemodialysis patients, presenting unique
challenges for the ageing population. Hemodialysis
requires prolonged treatment sessions of 4-5 h per

session, leading to extended periods of bed rest. In

addition, symptoms associated with hemodialysis
such as fatigue, hypotension, itching, further
reduce physical activity [3]. Motor function has
also been shown to decrease by 50% in older
chronic hemodialysis patients [4]. Beyond the
natural effects of aging, prolonged hemodialysis
treatment may exacerbate motor function decline,
increasing the risk of locomotive syndrome (LS).
LS is a condition characterized by motor dysfun-
ction that limits daily life activities and heightens
the risk of requiring nursing care or assistance [5].
It is marked by loss of muscle mass and strength,
reduced endurance, and bone and joint disorders.

The “Loco-Check” is used to assess LS [6], which
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consists of 7 items related to locomotor functions
and is a quick and easy tool for anyone to use. LS
has been shown to decrease health-related quality
of life (HRQOL) [7]. Our previous study on patients
with obstructive sleep apnea syndrome (OSAS)
showed that LS significantly reduced HRQOL [8].
This suggests a close relationship between LS and
HRQOL; however, no studies have specifically
examined this in chronic hemodialysis patients.
Therefore, this study aimed to investigate the
relationship between LS and HRQOL in patients

undergoing chronic hemodialysis.

Methods

This multicenter study was conducted at KKR
Takamatsu Hospital (Takamatsu City, Kagawa),
Kinashi Obayashi Hospital (Takamatsu City,
Kagawa), and Obata Medical Clinic (Tsuyama City,
Okayama). The participants included 102 chronic
hemodialysis patients from the three facilities and
118 healthy individuals of similar age from the
community. The exclusion criteria included acute
or chronic cerebrovascular disease, osteoarticular
disease, musculoskeletal disease, and the inability
to live independently.

The Loco-Check was used to assess LS, and the
EuroQol 5-dimensional (EQ5D) questionnaire was
used to assess HRQOL, following previously
established studies [8]. Patient and medical
information included sex, age, height, weight, body
mass index (BMI), systolic blood pressure (SBP),
diastolic blood pressure (DBP), pulse rate, albumin
(Alb), hemoglobin (Hb), C-Reactive Protein (CRP),
Phosphorus (P), calcium (Ca), beta2—- microglobulin
( £2MG), Blood Urea Nitrogen (BUN), Creatinine
(CRE), Estimated Glomerular Filtration Rate
(eGFR), Normalized dialysis dose (Kt/V) and
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dialysis duration. These data were obtained from
the patients' medical records. Exercise habits were
assessed through interviews, with participants
who exercised at least twice a week for a
minimum of 30 min per session over six months
classified as having an exercise habit.

For statistical analysis, continuous variables were
normality using the Shapiro-Wilk test to confirm
whether they were parametric or nonparametric.
Unpaired t-test, Mann-Whitney's U test and x? test
were used to compare chronic hemodialysis
patients with healthy individuals as well as chronic
hemodialysis patients with and without LS.
Stepwise multiple regression analysis was
performed with age, BMI, exercise habits, and LS
as independent variables to identify factors
influencing HRQOL in chronic hemodialysis
patients. The statistical analysis software SPSS
Statistics 290.1 for windows was used for data
analysis, and the significance level was set at 5%.
This study was approved by the Ethics Com-
mittee of Okayama Healthcare Professional

University (approval number: 0064).

Results

The clinical characteristics of the chronic
hemodialysis patients and healthy individuals are
shown in Table 1. SBP was significantly higher in
chronic hemodialysis patients than in healthy
subjects, and the prevalence of LS was signifi-
cantly higher in chronic hemodialysis patients.
Exercise habits were significantly better among
healthy individuals compared to chronic
hemodialysis patients. HRQOL was significantly
lower in chronic hemodialysis patients than in
healthy individuals. No significant differences were

observed for other wvariables. The clinical
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Table 1: Clinical characteristic of the chronic hemodialysis patients and healthy subjects

subjects
chronic Healthy subject pvalue
hemodialysis

patient
n 102 118
Age (years) 70.4 +12.7 70.5+11.8 0.944
Sex (male; n) 65 75 1.000
Height (cm) 159.5+ 10.0 160.2+9.5 0.633
Body weight (kg) 57.3+13.6 58.2+13.5 0.636
BMI (kg/m?) 22.3+4.0 22.5+4.3 0.622
SBP (mmHg) 140.8 +22.1 135.0+11.8 0.020
DBP (mmHg) 72.8+15.5 74.01+0.2 0.516
Exercise habit (n) 18 64 <0.001
EQ-5D 0.75+0.26 0.88+0.14 <0.001
LS (0 86 51 < 0.001

Data are expressed as mean + standard deviation. Bold value indicates p <0.05.
BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure;

EQ5D, EuroQol 5-dimensional; LS, locomotive syndrome.

characteristics of chronic hemodialysis patients
with and without LS are presented in Table 2.
Age was significantly higher in the LS group.
HRQOL and pulse rate were significantly lower in
the LS group. No significant differences were
observed for the remaining variables. The results
of the multivariate analysis are presented in Table
3. LS was selected as a significant independent

variable associated with decreased HRQOL.

Discussion

This study aimed to determine the association
between LS and HRQOL in patients undergoing
chronic hemodialysis. The results showed that LS
was significantly more prevalent among chronic
hemodialysis patients than in healthy individuals,

and HRQOL was significantly lower in chronic

hemodialysis patients with LS. Furthermore,
multivariate analysis identified LS as a key
determinant of reduced HQROL in these patients.
First, we discuss the prevalence of LS among
chronic hemodialysis patients. In this study, 84.3%
of all chronic hemodialysis patients had LS,
approximately twice the rate observed in the
control group of healthy individuals. Hemodialysis
requires treatment three times a week for
approximately 4-5 hours per session, during which
patients remain at rest in bed. Furthermore, low
blood pressure during treatment, coupled with
fatigue and malaise afterward [9], contributes to a
decline in physical activity [10]. Although the
effectiveness of exercise therapy in chronic
hemodialysis patients [11] has been reported in

several studies, 176% of patients in this study
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Table 2 : Clinical characteristics in chronic hemodialysis patients with and without LS

LS group Non-LS group pvalue

n 86 16 0.649
Age (years) 72.0+12.2 61.9+12.0 0.003
Sex (male; n) 54 11 0.649
Height (cm) 159.0 = 10.0 162.6 + 10.2 0.178
Body weight (kg) 57.0+13.4 58.7+ 15.0 0.231
BMI (kg/m?) 22.4+4.1 21.9+3.9 0.925
SBP (mmHg) 140.8 £ 22.3 140.0 £ 21.9 0.884
DBP (mmHg) 71.8+15.7 78.4+13.0 0.155
HR (bpm) 69.7+12.2 75.8+12.0 0.036
ALB (g/dL) 3.36 + 0.41 3.46 + 0.39 0.354
Hb (g/dL) 10.93 +1.33 10.93 +1.07 0.662
CRP (mg/dL) 0.41+0.83 0.19+0.25 0.227
P (mg/dL) 5.17+ 1.37 5.77+ 1.20 0.106
Ca (mg/dL) 8.50 = 0.63 8.30 = 0.67 0.249
B-MG (mg/L) 26.15+6.29 26.20 + 6.18 0.935
BUN (mg/dL) 47.42 +19.51 47.98 + 20.98 0.778
CRE (mg/dL) 7.56 + 3.30 8.42 + 3.53 0.187
eGFR (mL/min/1.73m?) 5.66 + 2.80 5.60 = 5.25 0.133
Kt/V 1.55+0.28 1.63+0.24 0.269
Duration of HD 115.74 + 108.81 95.63 £ 60.95 0.657
(months)

Exercise habit (n) 14 4 0.401
EQ-5D 0.72 +0.27 0.90+0.15 0.001

Data are expressed as mean + standard deviation. Bold value indicates p <0.05.

LS, locomotive syndrome; BMI, body mass index; SBP, systolic blood pressure; DBP,
diastolic blood pressure; HR, heart rate; ALB, albumin: Hb, Hemoglobin: CRP, C-
reactive protein; P, phosphorus; Ca, calcium; B:2MG, Bz-microglobulin; BUN, blood
urea nitrogen; CRE, creatinine serum; eGFR, estimated glemerular filtration rate;
Kt/V, normalized dialysis dose; HD, hemodialysis; EQ-5D, EuroQol 5-dimensional;

reported engaging in regular exercise, which was observed in this patient population.

significantly lower than that of healthy individuals Next, we discussed the relationship between LS
(54.2%). The combination of these factors likely and HRQOL in chronic hemodialysis patients.
contributed to the high prevalence large of LS Previously, we investigated the HRQOL in
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Table 3: Multiple regression analysis of HRQOL and clinical characteristics

B B 95%CI P-value
Constant 0.903 - 14.518 0.779 1.026 <0.001
LS -0.185 -0.263 -2.731 -0.319 -0.051 0.007

R2 = 0.069, ANOVA p=0.007

B, partial regression coefficient; B, standardized partial regression coefficient;

patients with OSAS found that individuals with
both OSAS and LS had significantly lower HQROL
[8]. Furthermore, multivariate analysis from that
study revealed that LS was the most influential
factor in reducing HRQOL. Similar findings were
obtained in the present study although the
participants were patients undergoing chronic
hemodialysis. This is the first study to demon-
strate that LS is associated with diminished
HRQOL in chronic hemodialysis patients. Because
the Loco-Check comprehensively assesses motor
function, including muscle strength, balance,
exercise tolerance, and walking ability, the findings
suggest that a decline in physical activity and
exercise performance due to motor function
deterioration significantly impacts HRQOL. LS
severely limits motor function in chronic
hemodialysis patients and is likely to reduce their
activities of daily living. Furthermore, LS may
create a vicious cycle of diminished quality of life
by exacerbating the physical limitations already
imposed by hemodialysis, such as decreased
physical fitness and fatigue.

Exercise therapy plays an important role in
preventing LS and maintaining health [11].
However, this study showed that many chronic
hemodialysis patients do not engage in regular
exercise. While making exercise therapy a routine
practice is ideal, factors such as the long duration

of hemodialysis sessions, fluctuations in patients’

physical condition, and post-treatment fatigue
often hinder participation. Therefore, it is
necessary to plan and support exercise programs
specifically for patients undergoing hemodialysis.

This study has several limitations. First, the
participants were recruited from a particular
hospital, which may introduce bias related to
regional or facility-specific factors. Second, the
Loco-Check used in this study is a screening tool
(questionnaire) for early detection of motor
function decline, and the answers are only “yes” or
“no” responses. Although the Loco-Check is a
simple and quick evaluation tool, it may not
accurately determine the presence or absence of
LS because it does not objectively quantify and
evaluate motor function. Therefore, it is necessary
to determine the severity of LS using the
“locomotive syndrome risk test” [12], which
provides a more detailed evaluation of LS than the
loco-check, and to further investigate its
relationship with HRQOL.

In conclusion, the prevalence of LS is signifi-
cantly high in chronic hemodialysis patients, and
LS is a critical factor contributing to the reduction
of HRQOL in this population. Early intervention is
essential to recognize the risk of LS in chronic
hemodialysis patients and to prevent further
decline in HRQOL. Support systems to maintain
and improve the health of patients undergoing

chronic hemodialysis must be enhanced, and the
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development and implementation of specific

exercise programs remains a pressing challenge.
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Abstract

Objective: This study aimed to examine the association of the questionnaire for medical
checkups of old-old (QMCOO) with pain status, psychological status, activity capacity, motor
function, and health-related quality of life in patients with chronic pain.

Methods: This study was conducted on 116 patients (45 men and 71 women, aged 51.33 = 18.38
years) who visited the Pain-Liaison Outpatient Clinic of our hospital. The survey items included
sex, age, principal complaint, diagnosis, psychiatric symptoms, and the number of items checked
on the QMCOQO, and the score of NRS, PDAS, HADS, PCS, GLFS-25, TUG, and EQ-5D. The
QMCOO and each assessment were tested using multiple correlation coefficients.

Results: The mean number of QMCOO items was 3.39 £ 1.99. Significant correlations were
noted with the QMCOO in NRS (r=0.32, p<0.001), PDAS (r=044, p<0.001), HADS anxiety
(r=0.32, p<0.001), HADS depression (r=042, p<0.001), PCS (r=0.23, p<0.05), GLFS-25 (r=0.49,
p<0.001), TUG (r=0.32, p<0.001), and EQ-5D (r=-0.42, p<0.001).

Conclusion: QMCOO showed significant correlations with all assessments examined in this
study. These results suggest that the QMCOO can serve as a screening test for patients with

chronic pain.

Introduction continues beyond the normal healing period
Chronic pain is defined in the chronic practice required” [1]. The International Association for
guidelines for the management of chronic pain as the Study of Pain (IASP) defines pain as “a
“pain that persists or recurs for > 3 months or unpleasant sensory and emotional experience
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associated with, or resembling that associated
with, actual or potential tissue damage” [2].

According to the Ministry of Health, Labour and
Welfare in Japan, pain is “an expression of a
subjective experience that is difficult to assess
objectively, and standard assessment and
diagnostic methods have not yet been
established, nor is there an adequate medical
treatment system” [3]. In 2006, the prevalence of
chronic pain was reported to be 19% in
European countries and Israel [4]. Although the
chronic pain retention rate in Japan reported in
2006 was 13.4% [5], the Health and Global Policy
Institute reported that the prevalence of chronic
pain in Japan in 2023 was approximately 22.5% in
the adult population, with an estimated 23.15
million patients [6]. The World Health
Organization has added a new classification for
chronic pain to the International Statistical
Classification of Diseases and Related Health
Problems, suggesting its importance in chronic
pain [7].

Chronic pain is responsible for various effects,
including psychological status, motor function,
and the ability to perform activities. Further-
more, chronic pain may cause significant social
loss, as it significantly reduces the quality of life
(QOL) of patients, making it difficult for them to
work [3]. Furthermore, the IASP states that
“chronic pain requires a multifaceted approach
because of the complex interplay of biological,
psychological, and social factors” [2]. Therefore,
assessments in patients with chronic pain should
include different factors, including pain intensity,
nature of pain, neuropathic pain, functional
impairment assessment, ADL/QOL assessment,

and assessment of emotional and cognitive
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aspects of pain. However, as many assessments
exist, performing all of them is burdensome for
the patient. Thus, a short screening test is
required for patients with chronic pain.

The questionnaire for medical checkups of old-
old (QMCOOQ) was designed to comprehensively
assess the health status of the elderly based on
their characteristics, such as frailty, by means of
a questionnaire that included (1) health status, (2)
mental health status, (3) eating habits, (4) oral
function, (5) body weight change, (6) exercise and
falls, (7) cognitive function, (8) smoking, (9) social
participation, and (10) social support, comprising
15 items in 10 categories [8]. Many QMCOO
items are applicable to patients with chronic
pain. However, few studies have used the
QMCOO for patients with chronic pain because
it was developed for the elderly. Therefore, we
decided to examine the usefulness of the
QMCOO as a simple screening test in the Pain-
Liaison Outpatient Clinic of our hospital. This
study aimed to investigate the association
between the QMCOO and pain status, psycholo-
gical status, activity capacity, motor function, and

health-related QOL in patients with chronic pain.

Patients and Methods

Patients

This study included 116 patients (45 men and 71
women, aged 51.3+184 years old) who visited
the Pain-Liaison Outpatient Clinic at Okayama
University Hospital between November 2021 and

March 2024 (Figure 1).

Methods
The survey items included sex, age, principal

complaint, diagnosis, psychiatric symptoms,
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Y

| Number of people to whom questionnaires and consent forms were distributed (n=128) |

:I Number of people whose consent was not obtained (n=0) |

Number of people whose consent was obtained (n=128) |

=I Missing data entry (n=12) |

Y

| Number of people for whom data could be completely analyzed (n=116)

Figure 1. Selection process for the target population

number of QMCOO check items, Numerical
Rating Scale (NRS), Pain Disability Assessment
Scale (PDAS), Hospital Anxiety and Depression
Scale (HADS), Pain Catastrophizing Scale (PCS),
25-question Geriatric Locomotive Function Scale
(GLFS-25), Timed Up and Go Test (TUG), and
Euro Qol 5 Dimension (EQ-5D). Data for each
survey item were analyzed in patients who first
visited the Pain-Liaison Outpatient Clinic at our
hospital. The QMCOO and each assessment
were tested using multiple correlations analysis.
Analysis

Continuous variables were expressed as mean
+ gstandard deviation (SD) and median,
minimum, maximum, and interquartile range.
The analysis of the number of the QMCOO

check items versus each rating was performed

using Kolmogorov-Smirnov normality test,
followed by Spearman’s rank correlation
coefficient for correlation with each rating. The
statistical software SPSS Statistics ver29.0.2. for
Windows was used for analysis. Statistical

significance was set at p < 0.05.

Ethics
Ethical approval was obtained from the Ethics
Committee of Okayama University Hospital,

Okayama, Japan (approval number: 1508-014)

Results

The breakdown of the principal complaints,
diagnoses, and psychiatric symptoms are shown
in Table 1. The most common principal

complaint was lower back pain and lumbar

Table 1. Number of principal complaints, diagnoses and psychiatric symptoms

Principal complaint (with duplicates)

Diagnosis (with duplicates)

Psychiatric symptoms (with duplicates)

Low back pain 91 Lumbar spinal canal stenosis 33 Depression / Manic-depressive (bipolar) 36

Lower limb pain 18 Lumbar spondylosis 25 Anxiety neurosis 30
Body ache 15 Intervertebral disc disease (lumbar spine) 13 Pervasive developmental disorders 11
Back pain 12 Chronic low back pain (unknown origin) 13 Schizophrenia 5
Neck pain 6 Herniated disc (lumbar spine) 9 Conversion disorder 5
Buttock pain 4 Myofascial pain syndrome 4 Somatic symptom disorder 2
Vaginal pain 2 OPLL(posterior longitudinal ligament ossification) 4 Adjustment disorder 1
Etcetera 6 Fibromyalgia 3 Sleep disorders 1
Compression fracture of spine 2 Asperger's syndrome 1

Etcetera
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Table 2. Mean and median of each rating

Mean+SD Median Minimum Max Inter Quartile Range
QMCOO 339+1.99 3 0 10 2
NRS 55142.65 5.80 0 10 4
PDAS 21.20+ 12.74 2041 0 49 19
HADS a 7.17+4.20 7.11 0 18 5.75
HADS d 7.70 + 4.61 7.57 0 21 4
PCS 30,60+ 11.71 30.33 0 51 13.75
GLFS-25 3230+ 19.23 30.83 1 88 25.75
TUG 11.02£5.65 10.15 6.28 4378 2.71
EQ-5D 0.61+0.21 0.65 0.11 1 0.29

Table 3. Correlation between the number of QMCOO check items and each rating

NRS PDAS HA.DS HAD.S PCS GLFS-25 TUG EQ-5D
anxiety depression
r=correlation coefficient 0315 0.443 0.323 0.417 0.228 0.493 0316 -0.423
p=value p<0.001 p<0.001 p<0.001 p<0.001 p=0.014 p<0.001 p<0.001 p<0.001

spearman rank correlation coefficient

spinal canal stenosis was the most common
diagnosis. Depression, including manic-depressive
bipolar disorder, is the most common psychiatric
symptom.

The mean, median, minimum, maximum, and
quartile ranges of each assessment are
presented in Table 2. The mean number of
QMCOO check items was 3.39 = 1.99, NRS 551
+ 265, PDAS 2120 = 1274, HADS anxiety 7.17
+ 420, HADS depression 7.70 = 4.61, PCS 30.60
= 1171, GLFS-25 3230 = 1923, TUG 11.02 +
5.65, and EQ-5D 0.61 = 0.21.

The correlation coefficient between QMCOO
and each assessment were NRS (r=0.32, p<0.001)
(Table 3, Figure 2), PDAS (r=0.44, p<0.001)
(Table 3, Figure 3), HADS anxiety (r=0.32,
p<0.001) (Table 3, Figure 4), HADS depression
(r=042, p<0.001) (Table 3, Figure 5), PCS (r=0.23,
p=0.014) (Table 3, Figure 6), GLFS-25 (r=0.49,
p<0.001) (Table 3, Figure 7), TUG (r=0.32,
p<0.001) (Table 3, Figure 8), and EQ-5D (r=-0.42,

p<0.001) (Table 3, Figure 9).

Discussion

This study investigated the relationship
between the number of QMCOO check items
and pain status, psychological status, activity
capacity, motor function, and health-related QOL
in patients with chronic pain who visited the
Pain-Liaison Outpatient Clinic at our hospital.
The results showed that the number of QMCOO
check items correlated with the NRS, PDAS,
HADS, PCS, GLFS-25, TUG, and EQ-5D ratings.

There are numerous studies that assessed
chronic pain [9-12]. Pandelani et al. suggested
that chronic pain has a significant impact on
QOL and a comprehensive assessment is needed
for pain management [9]. Fidler et al. discussed
the need for standardized assessment tools for
primary care of patients with chronic pain [10].
Bifulco et al. suggested that a screening test for

chronic pain using a tool comprising pain
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Figure 9. Correlation between QMCOO and EQ-5D

frequency and functional assessment may be
useful [11]. In a meta-analysis of 335 patients
with pain, Rogers et al. reported that fear of pain
and vigilance are significantly associated with
anxiety, depression, pain intensity, and disability
[12]. However, these studies focused only on
some of the assessment items and did not report
studies on the relationship between pain status,
psychological status, activity capacity, motor
function, and health-related QOL. The results of
this study demonstrated that QMCOO, which is

a simple assessment tool, can be used to obtain

correlations with major assessment tables that
are currently used.

There are few scattered studies on QMCOO in
elderly individuals [13-20]. Nagao et al. suggested
that the association between the QMCOO items
and sarcopenia can be used as a simple
screening test [13]. Tanaka et al. reported that
QMCOO can be used to predict incident failures
that require care [14]. Yamabe et al. and
Shinohara et al. scored the QMCOO to confirm
its validity and identify cutoff values for flail

judgment [15-18]. A longitudinal study
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comparing QMCOO with the Kihon checklist
(KCL) by Deguchi et al. suggested that QMCOO
was simpler and more acceptable [19]. Therefore,
QMCOO may serve as a simple screening test
for scoring items.

The QMCOO was originally developed to assess
frailty in elderly individuals. Ma et al. have
suggested a bidirectional relationship between
frailty and mental disorders [21]. Dai et al
suggested a bidirectional relationship between
frailty and chronic pain [22]. Thus, these study
results may reflect the findings of previous
studies.

This study had several limitations. First, this
was a single-site, cross-sectional study, and the
results may not be applicable to the general
population. Second, the sample size was small (n
= 116). Third, it is unclear which assessment of
each QMCOO item corresponds to. Finally, the
commonly used assessments selected for this
study are not exhaustive. Nevertheless, the study
results provide useful information for patients
with chronic pain and medical professionals who
support patients with chronic pain. Conducting a
detailed assessment of a patient with chronic
pain i1s necessary for diagnosis and treatment
planning and should not be denied. However, we
believe that a simple screening test would be
useful in clinics and general hospitals, subject to

time constraints.

Conclusion

The number of QMCOO items was correlated
with each assessment item. The QMCOO may be
associated with pain status, psychological status,
activity capacity, motor function, and health-

related QOL. These results suggest that the
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QMCOO can serve as a simple screening test for

patients with chronic pain.
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