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Abstract

The number of people with type 2 diabetes mellitus has been increasing every year. It was estimated
that the number had increased from 108 million in 1980 to 422 million in 2014. Diabetes mellitus causes
various complications on many organs including heart, vessels, eyes, kidneys, and nerves. This study aimed
to evaluate behavioral, social, and physical risk factors of type 2 diabetes mellitus, which are considered
modifiable. This was a case—control study (1:1) in which 922 case and 997 control Thai subjects aged 35
years and older from 5 regions of Thailand were enrolled. Questionnaires jointly developed by a panel of
specialists were used and the data was analyzed as a descriptive study describing the data in frequency and
percentage, and as an inferential study using logistic regression and describing as odds ratio. Based on the
results of this study, risk factors associated with diabetes mellitus included marriage, low education, having
a history of diabetes mellitus among family members, elderly persons, overweight, high systolic blood
pressure, low HDL, high triglyceride, and insufficient metabolic equivalent of task (MET). These risk factors
could be classified into two main types, i.e. unmodifiable ones such as being elderly persons, and modifiable

ones such as insufficient MET and level of education.
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taraaudiandseainsg ﬂ&iNI}.I:ﬂ’JEI nq’mmuqu univariate logistic univariate logistic multivariate logistic
N (%) N (%) adjusted age, gender, occupation
crude OR (95% CI) p-value OR (95% CI) p-value B SE(R) OR(95% CI) p-value

nguay (1)

>60 13 (1.40) 7 (0.70) 2.69 (1.07-6.79) 0.036 - - -0.88 0.80 0.42(0.09-1.98) 0.270

40-59 295 (32.00) 99 (9.90) 4.32 (38.37-5.55)  <0.001 - - 1.11 0.31 3.04 (1.65-5.58) <0.001

<40 614 (66.60) 891 (89.40) 1 - - - NS NS 1 NS
51131

bagli] 351 (38.10) 300 (30.10) 1.43 (1.18-1.73) <0.001 - - 0.20 0.21 1.23(0.81-1.86) 0.340

‘ﬂiﬁﬂ 571 (61.90) 697 (69.90) 1 - - - NS NS 1 NS
SEAUNIIANY

Uszan@neuaznm 536 (58.30) 229 (23.00) 9.24 (7.05-12.12) <0.001 2.79 (1.95-4.01)  <0.001 1.78 0.34  5.92 (3.03-  <0.001

UseNFNENDUAY 149 (16.20) 110 (11.10) 5.35(3.84-7.46) <0.001 2.54 (1.71-3.76) <0.001 1.50 0.35 11.57) <0.001

Tsandnmeaulans /Ay, /Ue. 137 (14.90) 272 (27.40)  1.99 (1.47-2.69) <0.001  1.45 (1.03-2.06) 0.035 0.90 0.30 4.47 (2.26-8.87) 0.003

YSyanaiuazgend 97 (10.60) 383 (38.50) 1 - 1 - NS NS 2.46 (1.36-4.44) NS
d0IUNINFINIH 1

LENIY 662 (72.20) 670 (67.60) 1.24 (1.02-1.51) 0.029 1.34 (1.05-1.71) 0.017 0.49 0.22 0.027

Tusenu (Tan/sha/veh/uen) 255 (27.80) 321 (32.40) 1 = 1 - NS NS 1.63(1.06-2.53) NS
ealavasnuias/dan (vm) 1

<10,000 240 (58.30) 163 (31.70) 4.25 (3.06-5.89) <0.001 1.14 (0.70-1.85) 0.588 NS NS NS NS

10,000-19,999 95 (23.10) 129(25.10) 2.12(1.47-3.08) <0.001 1.17 (0.74-1.84) 0.500 NS NS NS NS

>20,000 77 (18.70) 222 (43.20) 1 - 1 - NS NS NS NS
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Tavanusasyinn nangihe  naueuAN univariate logistic univariate logistic multivariate logistic
N (%) N (%) adjusted age, gender, occupation
crude OR (95% CI) p-value  OR (95% CI) p-value B SE(R) OR(95% CI) p-value

nawag (1)

>60 13 (1.40) 7 (0.70) 2.69 (1.07-6.79) 0.036 - - -0.82 0.87 0.44(0.08-2.42) 0.344

40-59 295 (32.00) 99 (9.90) 4.32 (3.37-5.55) <0.001 - - 0.19 0.25 1.21(0.74-1.97) 0.440

<40 614 (66.60) 891 (89.40) 1 - - - NS NS 1 NS
el

ipli] 351 (38.10) 300 (30.10) 1.43(1.18-1.73) <0.001 - - 0.33 0.20 1.39 (0.94-2.06) 0.096

I 571 (61.90) 697 (69.90) 1 - - - NS NS 1 NS
AEiaName (km/m2)

>30.0 (obese) 170 (18.60) 58 (5.90) 5.17 (3.74-7.16) <0.001 5.81 (3.97-8.50) <0.001 1.02 0.30 2.78 (1.55-5.00) 0.001

25.0-29.9 (overweight) 347 (37.90) 246 (25.00) 2.49 (2.02-3.06) <0.001 2.51(1.96-3.21) <0.001 0.53 0.20 1.70(1.14-2.53) 0.009

18.5-24.9 (normal) 366 (40.00) 646 (65.70) 1 - 1 - NS NS 1 NS

<18.5 (underweight) 32 (3.50) 33 (3.40) 1.71 (1.04-2.83) 0.036 1.25 (0.68-2.29) 0.466 0.49 0.56 1.63 (0.54-4.88) 0.384
stauanuaulafindalodn (mmHg)

>160 (stage 1) 46 (5.00) 3(0.40) 31.60(9.72-102.66) <0.001 23.44 (6.79-80.91) <0.001 2.50 0.80 12.18(2.54-58.47) 0.002

140-159 (stage I) 216 (23.50) 64 (8.00) 6.95 (5.05-9.58) <0.001 3.90(2.69-5.64) <0.001 1.70 0.32 5.45(2.93-10.14) <0.001

121-139 (pre hypertension) 427 (46.40) 257 (32.10) 38.42(2.75-4.27) <0.001 2.74(2.11-3.56) <0.001 1.02 0.20 2.78(1.88-4.10) <0.001

<120 (normal) 231 (25.10) 476 (59.50) 1 - 1 - NS NS 1 NS
szauanuculafinlaaaledn (mmHg)

>90 (hypertension) 160 (17.40) 57 (7.10) 3.09 (2.23-4.28) <0.001 2.92 (1.99-4.29) <0.001 NS NS NS NS

80-89 (pre-hypertension) 266 (28.90) 198 (24.80) 1.48(1.19-1.84) 0.001 1.44 (1.10-1.89) 0.008 NS NS NS NS

<80 (normal) 494 (53.70) 544 (68.10) 1 - 1 - NS NS NS NS
seaulaanasaalunseuaidan (mg/dL)

>240 (high) 173 (22.10) 74 (12.40) 1.84 (1.35-2.51) <0.001 2.37 (1.57-3.57) <0.001 0.68 0.27 1.97(1.17-3.33) 0.011

200-239 (borderline) 190 (24.30) 190 (31.90) 0.79 (0.62-1.01) 0.059 1.20 (0.85-1.69) 0.295 0.12 0.22 1.13(0.74-1.73)  0.577

<200 (normal) 420 (53.60) 331 (55.60) 1 - 1 - NS NS 1 NS
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thagmuadszinn ﬂiiNl’éﬂ’Jtl ﬂEiNﬂ’J‘UQN univariate logistic univariate logistic multivariate logistic
N (%) N (%) adjusted age, gender, occupation
crude OR (95% CI) p-value  OR (95% CI) p-value B SE(@) OR(95% CI) p-value

seauluaiu LDL unszuadan (mg/dL)

>160 (high) 157 (20.30) 56 (14.00) 1.39 (0.99-1.96) 0.058 1.30 (0.84-2.00) 0.236 NS NS NS NS

130-159 (borderline) 147 (19.00) 111 (27.80) 0.66 (0.49-0.88) 0.005 0.83 (0.57-1.21) 0.340 NS NS NS NS

<130 (normal) 469 (60.70) 233 (58.30) 1 = 1 - NS NS NS NS
seeulusiu HDL Tunszuadan (mg/dL)

<40 (Abnormal) 186 (24.20) 32 (7.90) 7.41 (4.77-11.53) <0.001 5.07 (2.98-8.65) <0.001 1.23 0.31 3.42 (1.85-6.34) <0.001

40-59 457 (59.40) 213 (52.30) 2.74 (2.06-3.63) <0.001 2.10(1.46-3.01) <0.001 0.52 0.22 1.68 (1.09-2.58) 0.018

> 60 (Normal) 127 (16.50) 162 (39.80) 1 - 1 - 1
szaulasnawalsalunssuaidan (mg/dL)

>150 (Abnormal) 373 (47.70) 93 (15.80) 4.87 (3.75-6.33) <0.001 4.31 (3.05-6.07) <0.001 0.74 0.21 2.10(1.39-3.20) <0.001

<150 (Normal) 409 (52.30) 497 (84.20) 1 - 1 - NS NS 1 NS
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thas ﬁquﬁn‘simﬁm n EiN &jﬂ’m ﬂij:N AMUAN univariate logistic univariate logistic multivariate logistic

N (%) N (%) adjusted age, gender, occupation

crude OR (95% CI) p-value  OR (95% CI) p-value B SE(R) OR(95% CI) p-value

ﬂ']‘jﬁNlLElﬁﬂélElElﬂNﬂﬂﬁ!‘lﬁ!

i 144 (15.70) 255 (25.60) 0.54 (0.43-0.68) <0.001 0.41 (0.30-0.55) <0.001 NS NS NS NS
Tait 775 (84.30) 741 (74.40) 1 = 1 - NS NS NS NS
ﬂﬁﬁmtaanaaaﬁluﬂﬁﬁu
dependent (>20) 16 (1.70) 17 (1.70)  1.01 (0.50-2.00) 0.988 0.95 (0.43-2.09) 0.891 NS NS NS NS
harmful (16-19) 16 (1.70)  19(1.90)  0.90 (0.46-1.76) 0.757 0.86(0.38-1.92) 0.712 NS NS NS NS
hazardous (<16) 49 (5.30) 65 (6.50)  0.81 (0.55-1.18) 0.267 0.65(0.41-1.03) 0.070 NS NS NS NS
low Risk/non-drink 838 (91.20) 895 (89.90) 1 = 1 - NS NS NS NS
m‘sguqvﬁ'
guagluihaliv 62 (6.80)  71(7.10)  1.02 (0.71-1.45) 0.934 0.74 (0.48-1.14) 0.174 NS NS NS NS
LAEFULIENL 79 (8.60) 23 (2.30)  3.99 (2.48-6.41) <0.001 3.85(2.21-6.72) <0.001 NS NS NS NS
Tivpegu 776 (84.60) 902 (90.60) 1 = 1 - NS NS NS NS
ANNLHENWaZaINIHNANIINN NS
(MET)
Taiufierawa 826 (89.60) 860 (86.30) 1.37 (1.04-1.81) 0.026 1.91 (1.37-2.67) <0.001 NS NS NS NS
(WD 96 (10.40) 137 (13.70) 1 = 1 - NS NS NS NS
mssulsemuaTmsiidsan
Ungaudfavimu 567 (61.70) 567 (57.00) 1.22(1.01-1.46) 0.036 1.45(1.17-1.81) 0.001 0.38 0.11 1.47 (1.17-1.83) 0.001
muﬂ%y'\ul,ashimmaﬂ 352 (38.30) 428 (43.00) 1 - 1 - NS NS 1 NS
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