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(Abstract)

Rheumatoid arthritis (RA) is one of representative getiatric diseases caused by a combination of various genetic

and acquired factors. Chronic progressive systemic inflammation caused by RA is closely associated to the
inflammatory pathway undetlying the pathogenesis of diabetes mellitus. However, most studies to investigate the
association have been conducted mainly in foreign countties, and the study results have been inconsistent. Thus,
this study attempted to look at the factors affecting both the pre-diabetes stage and the development of
diabetes in RA patients in Korea, and also sought to find risk factors for the development. For this purpose,
data from RA patients aged 40 to 69 (2=501) wete used among the community-based cohort data from the
Korean Genome Epidemiology Study of the Korea Disease Control and Prevention Agency. Simple logistic
regression was used to investigate factors influencing the development of pre-diabetes and diabetes. As a result,
the prevalence of both pre-diabetes and diabetes in RA patients was found to be higher than that in the
general population. RA patients’ risk of developing diabetes was higher if they were female, older, less
educated, or had a larger waist circumference, higher body mass index, higher blood pressure, lower
triglycerides, and lower high-density lipoprotein cholesterol. However, no association between RA and diabetes
was found in factors such as marital status, income, occupation, fatigue, sleep time, smoking, and physical
activity. The reason why the association was not found in factors such as the physical activity was discussed in
the context of statistical errors made in the process of categorizing the raw data. Despite such weaknesses, the
significance of this study was that it was an attempt to pursue the association between RA and diabetes based
on demographic, physical measurement, and hematologic data.
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(Table 1) Differences in Non-DM (RA without diabetes) and Pre-DM (RA with prediabetes)
and DM (RA with diabetes mellitus) according to socio-demographic and health-related
characteristics of the sample (N=501)

Non-DM Pre-DM DM 5
Characteristics Categories n (%) =193, 38.5%) (n=223, 44.5%) (=85, 17.0%) X
n (%) n (%) n (%) v
Gender Male 85 (17.0) 43 (50.6) 31 (36.5) 11 (12.9) 6.333
Female 416 (83.0) 150 (36.0) 192 (46.2) 74 (17.8) (.042)
Age (yr) 40~49 143 (28.5) 83 (58.0) 47 (32.9) 13 (9.1 39.758
50~59 120 (24.0) 48 (40.0) 51 (42.5) 21 (17.5) (.000)
> 60 238 (47.5) 62 (26.1) 125 (52.5) 51 (21.4)
Spouse No 80 (16.1) 25 (31.3) 39 (48.8) 16 (20.0) 2.177
Yes 417 (83.9) 166 (39.8) 183 (43.9) 68 (16.3) (.336)
Education < Middle school 382 (76.7) 128 (33.5) 180 (47.1) 74 (19.4) 17.515
> High school 116 (23.3) 63 (54.3) 42 (36.2) 11 9.5) (.000)
Monthly income < 200 385 (78.9) 138 (35.8) 176 (45.7) 71 (18.4) 8.173
(10,000 won) 200~ < 400 74 (15.2) 38 (51.4) 27 (36.5) 9 (12.2) (.085)
> 400 29 5.9 10 (34.5) 16 (55.2) 3 (10.3)
Occupation Unemployed 224 (49.2) 85 (37.9) 96 (42.9) 43 (19.2) 1.319
Employed 231 (50.8) 93 (40.3) 103 (44.6) 35 (15.2) (.517)
Self-reported Unhealthy 304 (60.9) 107 (35.2) 135 (44.4) 62 (20.4) 11.011
health status Average 135 (27.1) 65 (48.1) 57 (42.2) 13 (9.6) (.026)
Healthy 60 (12.0) 21 (35.0) 29 (48.3) 10 (16.7)
Fatigue No 142 (28.6) 59 (41.5) 65 (45.8) 18 (12.7) 2.614
Yes 355 (71.4) 133 (37.5) 156 (43.9) 66 (18.6) (.271)
Sleep duration < sSh 91 (18.2) 32 (35.2) 46 (50.5) 13 (14.3) 1.836
(per night) 6~8h 357 (71.3) 139 (38.9) 155 (43.4) 63 (17.6) (.765)
> %h 53 (10.5) 22 (41.5) 22 (41.5) 9 (17.0)
Smoking Non smoker 412 (83.1) 159 (38.6) 183 (44.4) 70 (17.0) 4381
Former smoker 36 (7.3) 12 (33.3) 20 (55.6) 4 (11.1) (.357)
Present smoker 48 (9.7) 22 (45.8) 16 (33.3) 10 (20.8)
Drinking Non drinker 341 (68.8) 120 (35.2) 156 (45.7) 65 (19.1) 10.212
Former drinker 24 (4.8) 8 (33.3) 11 (45.8) 5 (20.8) (.036)
Present drinker 131 (26.4) 65 (49.6) 52 (39.7) 14 (10.7)
Physical activity ~ No 280 (57.6) 96 (34.3) 132 (47.1) 52 (18.6) 3.873
Yes 206 (42.4) 88 (42.7) 88 (42.7) 30 (14.6) (.144)
BMI (kg/m) Normal 139 (28.4) 61 (43.9) 60 (43.2) 18 (12.9) 8.784
Underweight 9 (1.8) 4 (44.4) 5 (55.6) 0 (0.0) (.186)
Overweight 107 (21.9) 40 (37.4) 51 (47.7) 16 (15.0)
Obesity 234 (47.9) 81 (34.6) 102 (43.6) 51 (21.8)
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(continued)

M (SD) M (SD) M (SD) F
10.281

WC (cm) 82.29 (9.66) 84.30 (9.91) 88.02 (9.38)
(.000)
23.209
SBP (mmHg) 117.92 (17.12) 12830 (19.73) 13234 (20.74) 000
6.508
DBP (mmHg) 79.32 (10.31) 82.32 (11.55) 84.07 (12.10) 00
18.802
TG (mmol/L) 12738 (64.40)  146.67 (73.81)  189.94 (111.97) (000)
4.288
HDL-C (mmol/L) 52.38 (12.48) 49.92 (11.70) 48.15 (11.33) o4

Note. BMI=body mass index;

HDL-C=high density lipoprotein cholesterol; RA=rheumatoid arthritis;

WC=waist circumference.

FTZ oM E dul A gAY GHo
H8(47.1%, 194%)°] B EUTHx’=17.515, p
<001). €3 FY Hlmﬂ*i g
¥ 5 59 Hgol tha zbelE ROy
EAHoz ou7l ATH’=8.173, ns). 9
A AY 7o) e Aolx frelnaA st

thx*=1.319, n.s.).

oA A% B EAT G offo] B
Hlg MEE BE, WA AuEel 47 A
£ REOE AZSE PHeld Guzh o)

g HlE481%)0l 7P =4 YeEde §
A7 deiet A {52 BA7E ofuisiAl =
Hoy SAHeE He 2k fon| Aol
2 BYth=11011, p<05). HZ 922 2
F wleAd nE g -‘% 59 H&e
A 7 tha Aozt UERg

= oust wv}(x =2.614, n.s.). @“Wﬂ

0E G ofF Fo| MEE A 1 Aol

DBP=diastolic blood pressure;

DM=diabetes mellitus; FPG=fasting plasma glucose;

SBP=systolic blood pressure; TG=triglycerides;

_:

HolA] FYrhx’=1.836, ns). S| WE H
woME AA Ee A FA ofFel wE
gy f5 74 Hl§& zpo|7} Tha B o
= A Th(x*=4.381, n.s.).
< Hao e Ay #A &

L 5 5o Hg 2}017} A
AATH=10212, p<03), A SFA] A7
T7t A o2 AojA 1 AFHE IHE 3
2817171 oE itk AAEEo] wE Hlwd
ME 3 308 o) AddTE Ao A

HI&@2.7%)°] 2t o =8ke

3 AAZEs AR #AEALS FAA
ou7} YIATHK=3.873, n.s.).

AdZFATE FATA Ao I HE
o ot H EUTIE ALFH o) B

gol BAHLE w7t YIS
ZHx’=8.784, ns) AAZE A 57
2 ZolA nlmr} A-sA|
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(Table 2) Adjusted odds ratios for Pre-DM (prediabetes) and DM (diabetes mellitus) in RA

Patients
Pre-DM (»=223) DM (»=385)
Characteristics Categories
odds (p) 95% CI odds (p) 95% CI
Gender (Ref: Female) Male 0.24 (.027) 0.07~0.85 0.77 (.729) 0.17~3.44
Age (yr) 50~59 1.90 (.061) 0.97~3.72 2.66 (.052) 0.99~7.13
(Ref: 40 ~49) > 60 2.74 (.002) 1.45~5.17 4.04 (.003) 1.63~10.03
Spouse (Ref: Yes) No 0.93 (.852) 0.44~1.96 0.90 (.830) 0.35~2.35
Education (Ref: > High school) < Middle school 1.55 (.196) 0.80~3.01 3.17 (.026) 1.15~8.75
Monthly income (10,000 won) < 200 0.40 (.085) 0.14~1.13 0.42 (.345) 0.07~2.52
(Ref: > 400) 200~ < 400 0.56 (.235) 0.21~1.47 0.71 (.690) 0.13~3.79
Occupation  (Ref: Employed) Unemployed 1.40 (.234) 0.80~2.44 0.91 (.825) 0.41~2.02
Self-reported health status Average 1.21 (.664) 0.51~2.84 0.58 (.379) 0.17~1.96
(Ref: Healthy) Unhealthy 1.07 (.862) 0.48 ~2.40 1.15 (.806) 0.38~3.45
Fatigue (Ref: No) Yes 1.34 (.289) 0.78~2.29 1.44 (.363) 0.66~3.17
Sleep duration (per night) < Sh 1.60 (.145) 0.85~3.02 0.60 (.347) 0.21~1.75
(Ref: 6~8h) > %h 0.86 (.705) 0.38~1.91 0.92 (.890) 0.30~2.83
Smoking Former smoker 3.98 (.072) 0.89~17.92 2.05 (.447) 0.32~13.00
(Ref: Non-smoker) Present smoker 2.80 (.108) 0.80~9.83 6.17 (.020) 1.33~28.60
Drinking Former drinker 1.30 (.710) 0.33~5.12 0.81 (.820) 0.13~5.01
(Ref: Non-drinker) Present drinker 0.75 (.353) 0.41~1.38 0.51 (.158) 0.20~1.30
Physical activity (Ref: Yes) No 0.40 (.183) 0.10~1.54 0.46 (.038) 0.22~0.96
Underweight 1.06 (.941) 0.21~5.45 0.35 (.952) 0.06~7.39
BMI (kg/m’) A
Overweight 1.40 (.309) 0.73~2.70 1.79 (.258) 0.65~4.88
(Ref: Normal)
Obesity 1.60 (.109) 0.90~2.82 3.39 (.004) 1.47~7.80

Note. BMI=body mass index; Cl=confidence interval; DM=diabetes mellitus; OR=odds ratio; RA=rheumatoid

arthritis; Ref: reference.
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