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The Relationship between Hand Stiffness and Clinical Background in Patients with Type 1 Diabetes:
Analysis Using the Diabetes Study from the Center of Tokyo Women’s Medical University (DIACET) 2014

Satoshi TAKAGI, Junnosuke MIURA, Sari HOSHINA, Kanako SHIMURA,
Shunsuke KIKUCHI, Zhuo SHEN, Takuya ASANUMA, Hiroko TAKAIKE,
Shota MOCHIZUKI, Mikako TAKITA and Yasuko UCHIGATA

Diabetes Center, Tokyo Women'’s Medical University School of Medicine

Introduction: In patients with diabetes mellitus, hand stiffness is a common symptom, and is called diabetic
hand syndrome (DHS). We conducted an observational study to investigate the prevalence and clinical back-
grounds of hand stiffness in type 1 diabetes (T1D) compared with type 2 diabetes (T2D).

Materials and Methods: In this single-center observational cross-sectional study, participants completed a
questionnaire, with questions on morning stiffness of hands and history of rheumatoid arthritis [RA]). Laboratory
data and status of complications were collected from the participants’ medical records. We analyzed the preva-
lence and clinical background of hand stiffness between the T1D and T2D cohorts.

Results: Participants were 1,360 patients with T1D and 6,254 with T2D. The frequency of hand stiffness was
significantly higher in the T2D cohort (18.6 %) than in the T1D cohort (16.1 %). In patients aged 50 years and
older, a longer duration and higher prevalence of hand stiffness were found in the T1D cohort than in the T2D co-
hort. Among the T1D cohort, the frequency of hand stiffness was significantly higher in female than in male par-
ticipants. Patients with hand stiffness were older and had a longer duration of diabetes than patients without this
symptom. In multivariate logistic regression analysis, age, sex, and proliferative retinopathy were independent
risk factors.

Discussion: It was found that T1D patients tended to have hand stiffness while young. By age group, hand
stiffness was more common in the T1D cohort. Long-term exposure to hyperglycemia may cause this symptom.

Conclusion: T1D patients are likely to have hand stiffness at a relatively younger age. Since hand stiffness is

more common among female patients, it is necessary to discriminate DHS from connective tissue diseases.
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Table 1 Characteristics of the study cohort

T1D (n=1,360) T2D (n=6,254) p value

Background

Sex (male/female), n 469/891 3,926/2,328 <0.001*

Age at survey (mean = SD), years 46+ 14 65+12 <0.001

Duration of diabetes (mean + SD), years 251+155 181+11.2 <0.001

HbAlc (mean = SD), % 7812 74+1.1 <0.001

BMI (mean + SD), kg/m? 229+34 246+42 <0.001

Rheumatic arthritis (yes/no), n 24/1,372 167/6,118 0.052
Treatment

Insulin treatment, % 100 36.7

Total daily dose of insulin, unit/kg/day 0.67 £0.29 0.44 +0.28 <0.001

Oral hypoglycemic agents (SU/BG/aGI/DPP4), % 0/55/54/15  2,826/1,910/1,197/2,826
Complications

Autonomic neuropathy, % 85 81 0.0002*

Retinopathy (none/background/pre-proliferative and proliferative), % 71/14/15 72/14/14 0.5267*

Nephropathy (stage 1/stage 2/stage 3 or more), % 86/9/5 69/21/10 <0.0001*

Macroangiopathy, % 3.6 16.1 <0.001
Hand stiffness

Including RA patients, n 226 (16.6 %) 1,262 (20.2 %) 0.001

RA patients excluded, n

219 (16.1 %) 1,163 (18.6 %) <0.0254*

TI1D, type 1 diabetes mellitus; T2D, type 2 diabetes mellitus; SD, standard deviation; HbAlc, glycated hemoglobin; BMI, body
mass index; SU, sulfonylureas; BG, biguanides; aGI, a-glucosidase inhibitors; DPP4, dipeptidyl peptidase-4 inhibitors; RA,
rheumatoid arthritis.Unpaired t-test or Mann-Whitney U test. *Chi-squared test.

Table 2 Patients aged 50 years and older

T1D (n=461) T2D (n=4,493) p value
Sex (male/female), n 191/270 3,456/2,047 <0.001*
Age at survey (mean = SD), years 62.3£9.0 68.7+9.1 <0.001**
Duration of diabetes (mean +SD), years 248+12.8 183+11.0 <0.001**
Hand stiffness, n 116 (25.2 %) 1,172 (21.0 %) 0.039*

TI1D, type 1 diabetes mellitus; T2D, type 2 diabetes mellitus; SD, standard deviation; BMI,

body mass index.
*Chi-squared test; * *t-test.

WK 910%THo72. TDHH TID IE 1420 4
(B 493 %), T2D 13 6266 % (13933 %4) T,
FRMTR G & L7z 20 e B o1& T1D 1,360 %44, T2D
6,254 % TdH - 7z.

1. WERUC K B LEE

RN 5 DR T 5t % Table 1 127789, T1D
L T2D 2T 5 &, TID EFAAERAERD L )
{ (4614 vs 65+ 12 7%, p< 0.001), T AT X
D < (251+155vs 181112 4, p< 0.001), BMI
XX DA (229+34 vs 24642 kg/m?, p< 0.001)
Thotz. RADVDDHDEBZ72HIETID T24 %
(17%), T2D T 167 % (2.7 %) T& - 72 (p=0.052).

[FOZDLIEN | BHDLEEZT-DIEZTIDDH L
226 % (166 %), T2D Tl 1,262 4 (202 %) T, RA
BEZBRIT S ETIDT29% (161%), T2D
T11634 (186%) L7, T2D IZH RIS Hh o172

(p=0.0254).

Lo X912, TID & T2D TIXAERREK AT X
CER->TWzZ s, R TOEZT) 72
W, 50 L EOBFICHEE LT &2iT-72& 2
%, TID EHEmRUIHEATE D R (248+128 vs 183
*11.0 4, p<000D),[FOZTHIZY ] 2 HT 2 HEH
VHEIZZ > 72 (252 vs21.0%, p=0.039) (Table
2).
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ERETROLK A Table3IZRT. [T bIF
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(261 +115vs 200+ 11.7 4, p<0.001) &\ ) J¥fAs
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Table 3 Characteristics of the T1D cohort

Patients with hand

Patients without hand

stiffness (n=219) stiffness (n=1,107) p value
Sex (male/female), n 52/167 407/700 <0.001*
Age at survey (mean *SD), years 52+12 46+13 <0.001
Duration of diabetes (mean * SD), years 261+115 200+11.7 <0.001
Age at onset (mean *SD), years 25+15 25+15 0.808
HbAlc, % 79+11 78+12 0.097
BMI (mean *+ SD), kg/m? 229+36 229+33 0819
Creatinine, mg/dL 1.00+1.51 0.79+0.75 0.061
eGFR, mL/min 729+237 789+205 0.002
LDL-C, mg/dL 113.0+25.6 107.1+£23.7 0.003
Total daily dose of insulin, unit/kg/day 0.60+0.23 0.68 £0.29 <0.001

TI1D, type 1 diabetes mellitus; SD, standard deviation; HbAlc, glycated hemoglobin; BMI, body mass
index; eGFR, estimated glomerular filtration rate; LDL-C, low density lipoprotein cholesterol.
Unpaired t-test or Mann-Whitney U test. *Chi-squared test. Patients with rheumatoid arthritis are ex-

cluded.

Table 4 Logistic regression analysis of the T1D cohort

B Odds 95 % CI p value

Sex (male) -0.629 0.533 0.374-0.749 372x107*
Age, years

40-49 ref.

50-59 0.87 2.386 1.583-3.560 251x1075

60-69 0.854 2.35 1.645-3.343 223x1076
Duration of diabetes, years

<10 ref.

=10 0.247 1.28 0.703-2.396 0427

=20 1.061 2.389 1.695-5.159 1.72x1074

=30 1.372 3.942 2.324-7013 983x10-7
eGFR, mL/min

=90 ref.

=75 -0.077 0.926 0.594-1.446 0.753

=60 0.22 1.246 0.808-1.930 0.321

<60 0.605 1.831 1.131-2.957 0.013
Hypoglycemia unawareness 0.153 1.165 0.856-1.583 0.332
Smoking -0.181 0835 0.528-1.278 0422
Alcohol drinking —0.388 0.679 0.495-0.925 0.015
Dizziness 0.505 1.658 1.181-2.308 0.003
Dull feeling in the stomach 0.693 1.999 1.328-2.964 6.95x10°4
Constipation 0.383 1.465 1.035-2.056 0.029
Autonomic neuropathy 0.82 2271 1.579-3.237 7341076
Proliferative retinopathy 1.277 3.585 2.369-5.441 1.67x107°

TI1D, type 1 diabetes mellitus; CI, confidence interval; eGFR, estimated glomeru-

lar filtration rate.

Patients with rheumatoid arthritis are excluded.

(229+36 vs 229+3.3,p=0819) [ZIIHEAEZRD
ol BYV AT 4 v 7 BEYESHI T, TID
DO TFOZHIXY ERIEER, YR () (p=251
x107%), FEREHIM (p=446x107°), HIHARER %D
A (p=734x10"°) L AREICHBI L7z (Table4).
FHERZ IR AR E LS HEHO Y AT 4 v 7 [l
GFETIE, 4EH (OR 1.03, p=155%10"°%), Rl (B

) (OR 0.56, p=0.006), ¥4%##dESE (OR 3.26, p=1,33
x107%) A9k L TR L 72 (Table5).

3. 2BIBRIREBEICOVWTORER

T2D BEIZOWTD [FOIDLIXY | ofFETH

EI=N=R
H

oM LIzE A, B GHT TG (p=8.2

x107%), PR (p=72x10"*), BMI (p=0.015), f#
IR (p=5.0x107) L AHZICMHBE L7z, ARz
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Table 5 Multivariate logistic regression analysis of the T1D cohort

B Odds 95 % CI p value
Age, years 0.032 1.032 1.019-1.046 155x1076
Sex (male) -0507 0.563 0.370-0.842 0.006
Proliferative retinopathy 1.181 3.256 2.170-4.908 1,33x10°8

TI1D, type 1 diabetes mellitus; CI, confidence interval. Patients with rheuma-

toid arthritis are excluded.

Table 6 Multivariate logistic regression analysis of the T2D cohort

B Odds 95 % CI p value
Age, years 0.017 1.017 1.011-1.024 519x10°3
Sex (male) -0.942 0.39 0.339-0.448 1.28x10-%
BMI, kg/m? 0.028 1.029 1.012-1.046 883x10°*
Proliferative retinopathy 0.812 2.252 1.921-2.638 1.02x10-2

T2D, type 2 diabetes mellitus; CI, confidence interval; BMI, body mass index.
Patients with rheumatoid arthritis are excluded.

WREKE L2LEO Y AT 4 v 7 MIRSHITI,
4EH#5 (OR 1.02, p=5.19x107%), 50 (1) (OR 0.39,
p=128x%10""), BMI(OR 1.03, p=883x10""), HJ
HAME (OR 2.25, p=1.02x 10 %) A7 L TR L 72
(Table 6).
zZ =

LIM i, #ERIEEE D 10~60 %I A PR3 5 &
HBENTWDE P REFZETIE, BERERE BT S
[FOZTDbIZY | FEROBHEIZERERTIE TID &M
LT T2D THIEICHEETH - 72 (T1ID161 % vs
T2D186 %, p=00254). A i 7% (& T1D 2346+ 14
i, T2D X 6512 % & T1D BED J5 A% 20 ik lE & 45
Motz e, 50l Lo BEITHRE L TR L
72 2 A, TID ®252%, T2D ® 21.0%& T1D
T EHEICHED. TID BERELLTITO
THhIXY | FEREBD B ENSL L, FER TS
HETIDRIVEHETITFOIbIEY | ERZH
HLTWAIEDWLNE o2 [FOIHIEY
KXo TEHOEMKT I 22 L FHEEIN LY
A5, LI TID BFEHE O A4 ¥ A1) ¥ HCHESN

210 TV B EEDL L, EHTEANOREN RS
ENb.

1 BRI R R CIERDO D 2 BE & BB E I
35 e, AERBIEL ) S cRBIEIEL,
B R e A3 T A BB EE ISR B L7z, Mengistu
S5EIDDM IZBWTCLIM 265 AHE0H L Wi
WHARTHBICHE L, ZBEEFIESEWEDNS
HABE DBEBEATT WS & 23 L2, ME & o

AHBIZ OV TIIARMZEDORER & b —T 55, HiE
WEEDERIZ OV TIIM RN R R o T b, BHEM
REERBEDOERDE N EHB LD
B0, GHIOLLIMHEET L. FUM/NLES
PRAE T  ERE R EE & OB RED 2o 72,
IR EISOWTIE, IVRHE 2 HI T3 2 REIBLAE R° F
BT L - TRAZHIMTCELBIEL R, [HR
WPEL SRS O M S B ] R E oSk
HHEEFHCTHRILTWS 2 ENEL, FhMHTL
TR D R w720, MVNILE R E O 8 % IE
L TO R WITREED D 5. HHREICD W T,
SR & 5 B REALE 72 S IS X 2 B RREEIRT
BT B I3 EEL <, BERIELLIL OB O B
HHRAE L TV 5 72D ICHBADSEED D7z 225 72T hE
Wi 5.

DHS®—K & LT, F#hyz bz X4
WS N7 i HEEAL FE Y (advanced glycation end-
products : AGEs) %%, #i&Hlfkz SICEHIT AL
MEZHNTEY LIM & B FRI% o FE 5 0T 1, 12k
APHE & OB STV B, RIFZEIZB W
T b i ] ] R A B & O 2 RO TH Y,
B IS R E SR b 2 L ek HBlico %
Do TV D REMEAVRIE & N7z, LIM IS/ IS &
PHEDOARZ LY, KRMMEREL DMHELTED,
LIM 269 25 BETEEIRER Y R 7 H36f O
3145, MINEFREED Y 2 7 5RO 45 TH L &
WEINTVWRY., AR PO bR HERE
A3 5 BETH/NNEGBHED X D #EfT LT 5]
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fEME% 7R L7z, DHS % L L7283, /iS4 pr
iE, KIMFREOHEZFERBET 2LEND
5.

Limitation ®—21%, A58k, DHS DA MEE 5
HRTRICE S TREOHCHEICL > THRI L7222
L THb. DHSIZALND HEFIRL LT, L]M
TIETFEL) LEBH 2T ENTE RN
“prayer sign””, {EEHV-RETCFEETF— TNV %
EORGFEEICE W & ZITIRRFEO ST —
TIVAIZHEHL L 72\ “table top sign”?, TARESEBEREC
E TR EMOIE POl L2 2 & TRALO
BEREZHODL “Tinel'ssign” "% EBH Y, BT
WRICIEELRETH 55, HEBHTDHS O
AR 2 ) ==V 7559 2TlE, KD X9
W THoZHhIEY) | ofilzmisbl EAAGHTH
LEEZOLNG.

S 51T, BREAERE ZBIN 2B TR D 5 Y
B BEE - BEMEAEL) 2LV T ETHA.

[TFOZhbiZY PERE R 25EI121E, Y~
< F (66 %7 numerical rating scale 3 PLED#] D &
DIXY iRz 7)), EFEmEAE (81 %A% “some-
times” LEOBHETTEFOIDLIFVZHELTWY
7219, =% v VK195 %D 2 bIX Y E HE
LCw72™), MHMEm i RE, RRAUE, ZTVERI &
(Heberden #5#iZ &), R R EB¥ITF o 5. KR
AT, BEEICTOIDLIEY 2380, O
HAERENREVEBRDNLHEY 7~ FIZDOnT
(&, BEAE DA BTN THAA TN 2 S BRI L 7298,
M) 7 < FTho THRBMIRLARAD KL TV
WA, BIETY v~ F DAL O s A Lk B R E
CORIEREDERE o TWAEAR, #EITET
Wi, L72A> T, DHS AEETIE AW [FoZ
HIFY | BEFNTVLEEENH L. — T, &
AT [HloZbiZY | BEHITZ T L5 0
Yoz, FREICZMEICS W E OB B o
NESHICELS LEPD L. 72, M) v~<F7T
o] EHELTVWEEAETY, EMICX2MEs
Wiass g, BEDPEEY v<FThDEACH M
L72BREEN T 50Nl H 5. BE) 7 ~F
VBHAHERZLZZDIZTID ®17%, T2D @ 27 %
Tho7ens, HAN 16D 75 mAdm) 281 %
i) < FOERERIZL0BEHE" SN TEY
ERR TR O AE 2 5 720 WBIZNEETH 5 b
OD, FLWEMITI VWD D EE 2 72

FIZHERERZ R VWREED LM 7% &, “sub-

clinical” 7z DHS I3 AR T3t & 2 5. AP
DX RIZBUT 5 DHS O IEFE = BHIEIIAWTH %
A%, TID BT 5 LM OHEEIZOWTIE7~34 %
EHEYTENTE Y, BEMRHANROBRED
Bipb L e Z BT HUEIED H05, ARFEIIBIT
% DHS OHiFE (16~18 %) & O3 L\ TelEIZ 20 7
WweEz bhie.

ENICHEETAHE LT, DHSICBUAFDZD
D ERIE, FIORIKIEICR DRV EE I Tw»
B0, ARETE HOIHLIFY | Z2aHhalk
A, —#® DHS & EN TV Wil fetk2sd 5.

B

TID BHE [FOIHLIXY | ERE LV HE NI L
WCETLRESH Y, £ 20 Y HOEFFHEA
DEBEBLEFOEOIK TR EIN5.
[FoZbIiX Y PERIEZMEICE L, ok
EREDOENVPELETH 5.

AR, 4 14 I 1 BUREIRAAFZES (2016 4F 11 A 5
H, flis) CEBZZzsRkL.

FlEAHK (COI) -

DIACET X Alcon, Arkray, Astellas, AstraZeneca,
Becton Dickinson, Boehringer Ingelheim, Chugai, Dai-
ichi Sankyo, Eizai, Eli Lilly, Johnson & Johnson, Kaken,
KCI, Kissei, Kowa, Kyowa Hakko Kirin, Mitsubishi Tan-
abe, Mochida, MSD, Nipro, Novartis, Novo Nordisk, Ono,
Otsuka, Pfizer, Roche, Sanofi, Santen, Sumitomo Dainip-
pon, Takeda, Teijin, Terumo, Torii 7* & DX 3% % 21T T
fiAT S N7z, WEL I, @CHERICE L THRTRE
COIMRICH B FELR ELE LT, ik # % Novo
Nordisk, Sanofi, Takeda, Mitsubishi Tanabe, Ono, Eli
Lilly, MSD #* &, 322295 [ff &% Novartis, Astellas, Astra-
Zeneca, Pfizer, Chugai, Boehringer Ingelheim, Kyowa
Hakko Kirin, Alcon, Otsuka, Nipro, Eli Lilly, Kowa, Eizai,
Takeda, Sanofi, Mitsubishi Tanabe, MSD, Ono, Novo
Nordisk, Terumo, Sumitomo Dainippon, Daiichi Sankyo
5, iE B » % % Novo Nordisk, Sanofi, Eli Lilly,
Chugai 7* 52V CIEB 24T 5 7. MOFEFHITHR TN
& FZEAHBCIRTE X 720 .
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