UNALANEY Original Article

aelulasdaylivyseuazadenineddasvasgUeuminuaian 2
Tulsangnuranssdu Jandnvauniu

WNsHUI Sewasn’ U5Yn duen’ WuWns Prungwa’
'nauaunaiianisunng Tsameiuianssiu
“NauNINeIUIa saneutanss iy
SANAATINGIDINGT AULLNNYANENT UMNINYITUATUATUNTILTA

Received: July 15, 2025
Revised: November 21, 2025
Accepted: December 9, 2025

UNAnGa

Tsauwmudulsalifereiifanugnifvtuegsseidosilon wasduammddyueannie
unsndeulunaneszuuvasinesnie TnaamelsalaEess (chronic kidney disease) ddawansenuagng
fieddnyronnnmdinvosihouasnssvessruuas TGy ATt gusrasdiftossdiuaunn
wazwnlthvesnnelusiululiaansluiheuriad 2 Tagldan urine aloumin-to-creatinine ratio
(UACR) wagnansnsaatiaaniziu dipstick andeyanvszidoudoundaesiinesiuau 499 s1e fin
Suuinislulsanenunansedu Ymiaveuunu sendngd we. 2565-2567 msAnwiniiunishuguuuy
MARBBanssaILUUAIRAGaYIe nquiegsdlngdunands Fovaz 64.93) ongdsegiu 61 U
(IQR: 55-68) namFAlasEsimU flhedorar 31.26 fiAn UACR >30 fadn3u/n3u Adtefiiu Ssiodn
oglunzfinUnd uazeniioegiu UACR Suwiliufintiuann 10 fiadndiu/niu edioftiu Tud 2565 way
2566 \Tu 20 fadnsu/nfu adedtu Tud 2567 ehelidudAynaada (p<0.001) Yadeifauduig
flun1y UACR Aaund laun weene (OR=2.09, p<0.001), s¢AU HbAlc > $ewaz 7.0 (OR=1.66,
p=0.044), uarArrdioftuluentigeitu (OR=1.89, p=0.003) uifanudulafindalndngsazuans
wnlthilUluimmadentu wilifszdutoddny (0=0.079) Tuvneduusdu wu ey dviinanie
waAnssunsguys seezamaiduuvng ssduluiuluden uay eGFR lainansaaduiug
pgeiitsdfey Myinsziannesladafnnuinladuimanie seau HbALc > Soway 7.0 wazAAsiofily
ﬁqqnjwmmeﬁﬂmq ushnennseiiddaueanylndenlussesisudu namsanuniitugdnnudny
199MI9T19AANTOIAN UACR agathiauslufithoiummiusiad 2 Tnsewiglungudszansluiiug
yuuvioniinia 1wy sunewsziu fwinveuudu WeliansonausunisguaazdesiulsalnEoss
Inegneliusgansnnluseiuyuyy

AdAsy: wvinuelied 2; salasesy; lulasdayiuwsey; dnsdwdayiiusensientuludaany;
N15ATIAANTDY

AwusUsTaIueIw:

L L ¢ o

Wi Sawae

nauaunalianisunng lssmenutansedy

269 vy 1 fiuanszdy Sunensydu Jaminveuuny 40320

dula: rattanathara@gmail.com

J Med Health Sci Vol.32 No.3 December 2025




44

Microalbuminuria and associated factors in type 2 diabetes patients
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Pattanan Rattanathara’, Niracha Somyaz, Monpat Chamnanphon’®
'Department of Medical Technology, Phrayuen Hospital
*Nursing Department, Phrayuen Hospital
*Department of Pathology, Faculty of Medicine, Srinakharinwirot University

Abstract

Diabetes mellitus is a non-communicable disease with a steadily increasing prevalence
worldwide and is a major cause of complications in multiple organ systems, especially chronic
kidney disease (CKD), which significantly impacts patients’ quality of life and imposes a burden
on public health systems. This study aimed to assess the prevalence and trends of proteinuria
in type 2 diabetes patients using the urine albumin-to-creatinine ratio (UACR) and dipstick urine
test results from retrospective medical records of 499 patients attending Phrayuen hospital,
Khon Kaen province, between 2022 and 2024. This descriptive cross-sectional study involved
mostly female patients (64.93%) with a median age of 61 years (IQR: 55-68). The analysis revealed
that 31.26% had abnormal UACR levels (=30 mg/g Cr). Median UACR increased significantly from
10 meg/g Cr in 2022 and 2023 to 20 mg/g Cr in 2024 (p<0.001). Factors significantly associated
with abnormal UACR included male gender (OR=2.09, p<0.001), HbA1c >7.0% (OR=1.66, p=0.044),
and elevated serum creatinine (OR=1.89, p=0.003). Although systolic blood pressure tended to
increase with abnormal UACR, it was not statistically significant (p=0.079). Other variables such
as age, body mass index, smoking status, diabetes duration, blood lipid levels, and estimated
glomerular filtration rate (eGFR) showed no significant associations. Logistic regression identified
male gender, high HbAlc, and elevated serum creatinine as important predictors of early-stage
kidney damage. The findings emphasize the importance of regular UACR screening, especially
in rural or regional type 2 diabetes populations, to facilitate effective planning and prevention

of chronic kidney disease at the community level.
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Table 1 Urine microalbumin-to-creatinine ratio reference table

Creatinine (Cr)

<10 mg/dL 50 mg/dL 100 mg/dL 200 mg/dL 2300 mg/dL
<09 mmolL 4.4 mmolL 8.8 mmol/L 17.6 mmolL  226.4 mmolL
<1 me/dL naaoulyl * 20 mg/g Cr 10 meg/g Cr 5 mg/g Cr 3 mg/g Cr
<10 mg/L 23 mg/mmol Cr 1.1 mg/mmol Cr 0.6 mg/mmol Cr 0.4 mg/mmol Cr
3 mg/dL 300 mg/g Cr 60 mg/g Cr 30 mg/g Cr 15 mg/g Cr 10 mg/g Cr
mAlb 30 mg/L 33.9 mg/mmol Cr 6.8 mg/mmol Cr 3.4 mg/mmol Cr 1.7 mg/mmol Cr 1.1 mg/mmol Cr
(MA) 8 mg/dL 800 mg/g Cr 160 mg/g Cr 80 mg/g Cr 40 mg/g Cr 27 mg/g Cr
80 mg/L 90.4 mg/mmol Cr  18.1 mg/mmol Cr 9.0 mg/mmol Cr 4.5 mg/mmol Cr 3.0 mg/mmol Cr

215 mg/dL 1,500 meg/g Cr 300 mg/g Cr

150 mg/g Cr 75 mg/g Cr 50 mg/g Cr

2150 mg/L 169.5 mg/mmol Cr 33.9 mg/mmol Cr 16.9 mg/mmol Cr 8.5 mg/mmol Cr 5.6 mg/mmol Cr

' P o g v o '
* lmammLLUaNalmLuaﬂmﬂﬂaamawazgﬂwﬂmaamq psinsnaaeull

LNUIINSIUIREAULUING American diabetes
association (ADA) guideline™™
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Qﬂ%ﬁaéfmﬁam UACR tpanin 30 mg/s Cr uag
dipstick negative/trace vauzdilalasdayiiuyiFe
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vi3e dipstick 1+ (Iaglaifianngdu 1wy nsfniide
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gﬂ%ﬁaimﬁam UACR aglutaanizuinnin
300 mg/g Cr (dipstick >2+) N1531228A13
fudunadensnsansnetheles 2y 3 adinnely
szepian 3-6 e Wieliulalumugndeses
NAN13ITARY
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LUI%U (diagnostic criteria for proteinuria
in diabetic patients)
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Figure 1 The comparison of UACR values (mg/g Cr) between academic years using the Friedman test
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stepwise logistic regression Wuu backward
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Uy multicollinearity wazidonduusianna
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21NANTILATIZA variance inflation factor (VIF)
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cholesterol wag LDL-C fiarutdougs Fausu
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uaz LDL-C Tunadugaving Uszneude fauus
d1A1y 1w sex (OR=2.03, p<0.001), age (OR<1,
p=0.048), HbAlc (OR=1.14, p=0.031), eGFR
(OR<1, p=0.084) wag hypertension (OR=1.35,
p=0.229) uiiuneiUslididodAgyneana uads
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Table 2 Clinical characteristics and laboratory results of study participants classified by UACR

status over a 3-year period

All UACR normal UACR abnormal
LCUEIE (n=499) (n=343) (n=156) el
Median (IQR)/n(%) Median (IQR)/n(%) Median (IQR)/n(%)

Age (years) 61 (55-68) 62 (56-67.5) 59.5 (53-68) 0.067°
<40 14 (2.81) 8(2.33) 6 (3.85) 0.233°
40-59 205 (41.08) 133 (38.78) 72 (46.15)

60-74 240 (48.1) 175 (51.02) 65 (41.67)
275 40 (8.02) 27 (7.87) 13 (8.33)

Sex <0.001°
Male 175 (35.07) 102 (29.74) 73 (46.79)

Female 324 (64.93) 241 (70.26) 83 (53.21)

Smoking status 0.878°
Yes 7 (1.40) 5(1.46) 2(1.28)

No 492 (98.60) 338 (98.54) 154 (98.72)

BMI (kg/m?) 25.39 (22.77-28.53) 25.2 (22.8-28.4) 25.65 (22.6-28.53) 0.570°
Underweight (<18.5) 14 (2.82) 13 (3.81) 1 (0.64) 0.053"
Normal range (18.5-22.9) 120 (24.14) 78 (22.87) 42 (26.92)

Overweight at risk (23.0-24.9) 97 (19.52) 74 (21.70) 23 (14.74)
Obese [ (25.0-29.9) 192 (38.63) 126 (36.95) 66 (42.31)
Obese Il (230.0) 74 (4.89) 50 (14.66) 24 (15.38)

Weight (kg) 62 (55-71) 61 (55-70) 63 (56-74) 0.060°

Height (cm) 156 (151-163) 155 (150-161) 157 (151-165) 0.052°

Hypertension defined 0.178°
Normal (<140/90 mmHg) 409 (81.96) 287 (83.67) 122 (78.21)

High (3140/90 mmHg) 90 (18.04) 56 (16.33) 34 (21.79)

Systolic blood pressure (mmHg) 129 (124-139) 129 (123-138) 129.5 (125.75-139) 0.079*

Diastolic blood pressure (mmHg) 73 (66-79) 72 (65-79) 74 (68-79.25) 0.116

Duration of diabetes (years) 7 (3-13) 7 (3-13) 7 (4-14) 0.528°
<5 152 (30.46) 105 (30.61) 47 (30.13) 0.556"
5-10 174 (34.87) 124 (36.15) 50 (32.05)
>10 173 (34.67) 114 (33.24) 59 (37.82)
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Table 2 Continued

) Al UACR normal UACR abnormal
Vel (n=499) (n=343) (n=156) p-value
Median (IQR)/n(%) Median (IQR)/n(%) Median (IQR)/n(%)

FBS (mg/dl) 135 (117.5-163) 134 (117-159.5) 139.5 (118-175) 0.187°
Low (<80) 8 (1.6) 5 (1.46) 3(1.92) 0.683"
In target (80-130) 215 (43.09) 152 (44.31) 63 (40.39)

High (>130) 276 (55.31) 186 (54.23) 90 (57.69)

HbA1c (%) 7.6 (6.7-8.6) 7.5 (6.6-8.5) 7.7 (6.9-8.83) 0.044°
<7.0 161 (32.39) 120 (35.19) 41 (26.28) 0.124°
7.1-8.0 147 (29.58) 99 (29.03) 48 (30.77)
2>8.1 189 (38.03) 121 (35.78) 67 (42.95)

Serum creatinine (mg/dL) 0.79 (0.67-0.91) 0.76 (0.67-0.89) 0.83 (0.69-1.00) 0.003°

eGFR (mL/min/1.73m?) 86 (72.5-98) 87 (74-98) 82.5 (71-99.25) 0.337°

Total cholesterol (mg/dl) 167 (142-192) 167 (142-192) 168.5 (140.75-189) 0.445°
Desirable (<200) 396 (79.68) 272 (79.77) 124 (79.49) 1.000°
High (=200) 101 (20.32) 69 (20.23) 32 (20.51)

Triglyceride (mg/dl) 127 (89-173) 125 (89-168) 130.5 (89.75-183) 0.216"
Normal (<150 mg/dl) 310 (62.37) 218 (64.31) 92 (58.23) 0.338"
High (=150 mg/dl) 187 (37.63) 121 (35.69) 66 (41.77)

HDL-C (mg/dl) 42 (35-50) 42 (35-50) 41 (33-49) 0.304°
Normal (=50 mg/dl) 126 (25.35) 91 (26.69) 35 (22.44) 0.368"
Low (£49 mg/dl) 371 (74.65) 250 (73.31) 121 (77.56)

LDL-C (mg/dV) 94 (74-115) 93 (74-114) 95 (76-117.25) 0.512°
Normal (<100 mg/dl) 277 (55.73) 190 (55.72) 87 (55.77) 1.000°
High (=100 mg/dl) 220 (44.27) 151 (44.28) 69 (44.23)

IQR = Interquartile range; BMI = Body mass index; FBS = Fasting blood sugar; HbAlc = Hemoglobin Alc; HDL-C =
High-density lipoprotein cholesterol; LDL-C = Low-density lipoprotein cholesterol

UACR normal (<30 mg/g Cr), UACR abnormal (=30 mg/g Cr)

*Mann-Whitney U test, "Chi-square test
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Table 3 Logistic regression analysis results

Variables Coeficient OR  95% Clof OR p-value Interpretation

Sex (male) +0.709 2.03 1.35-3.05 <0.001  Males have a 2.03 times higher risk of abnormal
UACR compared to females.

Age (years) -0.025 0.97 0.95 - 1.00 0.048 A one-year increase in age reduces CKD risk by
~2.6%.

HbA1c (%) +0.128 1.14 1.01-1.28 0.031 Higher HoA1c levels are associated with
increased risk.

eGFR -0.013 0.99 0.97 - 1.00 0.084  Higher eGFR shows a tendency toward reduced
risk, but this is not statistically significant.

Hypertension +0.303 1.35 0.83 -222 0.229 Hypertension tends to increase risk, but not

significantly.

(1) An OR (odds ratio) greater than 1 indicates increased risk of CKD, while an OR less than 1 indicates a risk-reducing
factor. (2) A positive coefficient (+) indicates the variable increases risk, and a negative coefficient (-) indicates the

variable decreases risk.

Table 4 Summary of risk score for assessing the risk of kidney disease in diabetic patients

Risk level Total score  Number of patients (n)  Patients with abnormal UACR at 3 years  Risk (%)
Low risk 0-2 276 65 23.6
Moderate risk 3-5 7 27 35.1
High risk 6-8 143 64 44.8
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