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among Patients with Type 2 Diabetes at Public Health
Centers, Bangkok Metropolitan*®
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Abstract

Purpose: To explore the prevalence of diabetic nephropathy and to examine the predictors of
hemoglobin Alc (HbAlc), fasting blood sugar (FBS), blood pressure (BP), health behavior, health
literacy, genetics, and income on the occurrence of diabetic nephropathy among patients with type
2 diabetes mellitus (T2DM) at public health centers, Bangkok Metropolitan.

Design: A cross-sectional descriptive study.

Methods: The prevalence of diabetic nephropathy among 1,084 participants was calculated
using the data reviewed from medical charts during January 1% to December 31%, 2018. A cross-
sectional descriptive study design was then performed to examine the predictive power of HbAlc,
FBS, BP, health behavior, health literacy, genetics, and income on the occurrence of diabetic
nephropathy. Data were collected from 175 participants obtained from simple random sampling
without replacement using self-report questionnaires. Data were analyzed using descriptive statistics
and logistic regression analysis.

Main findings: This study revealed that the prevalence of diabetic nephropathy was 363 cases
per 1,000 people. The majority of participants were females (66.0%). The mean age was 67.3 years.
Logistic regression analysis found that HbAlc, FBS, BP, health behavior, health literacy, genetics,
and income altogether could predict the occurrence of diabetic nephropathy by 46.7 % (R* = .467).
HbA1c, health behavior, health literacy, and income were able to reduce the risk of diabetic
nephropathy significantly (OR = 2.10, 95%CI = 1.36, 3.25, p < .01; OR = .87, 95%CI = .81, .93,
p < .01; OR = .97, 95%CI = .94, .99, p < .01; and OR = 10.27, 95%CI = 3.99, 26.46, p < .001,
respectively.

Conclusion and recommendations: The study could be concluded that the prevalence of
diabetic nephropathy was high. Patients who could not control HbA ¢, having low score of health
behavior and health literacy, and having low income were more likely to have the risks for diabetic
nephropathy. This study provided important information used for performing quality improvement
and developing diabetic nephropathy programs / interventions to prevent or delay diabetic
nephropathy for patients with T2DM.
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AMUTBUTMUAUN M WUgNTTH Uareld Ingltaia
nsannesladann (logistic regression) Ae38A1S
ARFILUTLUU enter method MvupAudAgy
eadATiszay 05
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NAN13I9Y
Toyaanivszileudnuiu 1,084 AW wungy
Fog1e T2DM Tlifinnsunsndeuvadlsa wimnu
U 94 AU (Sozay 8.7) LazlinUNINgouUIIUIU
990 A ($owaz 91.3) ludnnuifthefiiinnzunsndou
wugthedilsalaanummdna 394 au Andu
Sovay 39.8 Wethioyaunmuimmenugnvedsa
Wud AnunlsalaaNumL fie 363 918si0 1,000
Uszung
amﬂ'1ﬁmelzﬁsﬁa;ﬂaﬁ’ﬂﬂmaaﬂéué\’uasmai’ﬂmu
175 aufhundnwifadeiuenisiialsalaain
W wuhngushegadnlngidumemds 135
A (Segay 77.1) Hanunng 103 au (Fevay 58.9)
AUMSANIsEAUUTEONANYT 133 AU (Sasay 76.0)
THavsnsnuidudasUssiuguanimiin 143 ey
(ovaz 81.71) flgdaeasaduumvu 113 au
(Govay 64.57) mssnwlsalummulagnssulsenu
g1 162 A (Segay 92.6) dlsasrurerudulaings
wazluiuludongs 111 au Bogay 63.5)
NnMsUsEliugnIINsnseswedle (glomerular
filtration rate 38 eGFR) A1ANuAUlain Lagmn
TUsAuludaanaz (microalbumin urine #5e MAU)*?!
wuingushegnanliiialsalaaniumiuiisiuau
105 AU (@A eGFR 3nnnIwRewiniu 90 waglinu
TWsAululaaniz) waznduiedraniilsalnain
WU 70 AU
PNMTIATIERANLEITUSTERININSIAALSALR
numusuileseiigesnisineinuin HbAlc
(t =-3.91, p <.001) WOANTTUEUAN (t = 3.43, p <
001) ANUTBUIAMUGUAW (t = 3.57, p < .001) Uae
51819 (7 = 33.20, p < .001) Tanuduiusiunisia
Tsalpanuvnueslie T2DM egnalitdudfgn
a0R a3 1
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dl v v 6 U % o a a Yy U
M50 1 Audiusseyinellade HoALe FBS mrasiuladin waRnssugunm s uimuguam iugnssu
warsglasenisialsalaainiumiuresdae T2DM (N = 175)

. walsalaanwmnu  ldidalsalaainunwanu
UadeiiAnen - 7 - 7 X p-value
MUY (S8a2) MUY (38a2)
syAuAUAULaTe
Jn@ 31(17.7) 42 (24.0) 32 .640
AaUnR 39 (22.3) 63 (36.0)
WUgNTIU
i 50 (28.6) 63 (36.0) 2.40 147
Taigl 20 (11.4) 42 (24.0)
sle
< 5,999 61 (57.0) 46 (43.0) 33.20 <.001
> 5,999 9(13.2) 59 (86.8)

Jaseiirnen X+SD X+SD t p-value
HbAlc 1.78+.96 1.22+.88 -391 <.001
FBS 149.64+34.34 150.59+45.33 .16 .875
Wi]?lﬁiill%‘fﬂﬂﬁ‘w 51.99+6.42 55.18+5.39 3.43 <.001
AUTBUINUAYAIN 92.17+14.66 100.99+17.87 357 <.001

HaN13IATIERMeaifannoslaldafiniuy
FunauiReamuin HbAlc FBS BP wafinssuauam
ANUTBUIIUGUAIN FUgNTIH warseld awnse
Swfuyuensialsalaainiuinuvesgiie
T2DM la%evaz 46.7 (Negelkerke R? = .467) log
HbAlc @wnsaviunenmsialsalnainiuinuld
othaditfuddayneadi (p < .001) Taegieiiiszsiu
HbALc WstuSosas 1 fianuidssienafnalzalaan
WGy 2.10 Wh (OR = 2.10, 95%Cl = 1.36,
3.25, p < .01) WeANSTUGUAMEINTAVIUIENNSLAR
Tsalaannuvmuldessditdud Ay needia ool
fifizuuumginssuauamiiaty 1 Axiuy anau
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Fessaiinlsalaanniunuasiesay 13 (OR = 87,
95%Cl = .81, .93, p < .01) ANUTOUPUFUAN
a1nsavingnisiialsalaainiuimiiulaedia
fifudfmeadd Tnofthofifiazuuumuseuiiu
quawiindu 1 asuuu anewdssienisiialsale
NnuWLaITeas 3 (OR = .97, 95%Cl = .94, .99,
p < .01) s1glaamisaiturenisiinlsalnein
wwvnuldegaiitioddnmaadn Tnoleiiiselsd
1N 5,999 1M anAadsssonisiinlsale
PMNUMIAY 10.27 Whuesithefiineldtosni
5,999 (OR = 10.27, 95%Cl = 3.99, 26.46, p < .001)
Fapsnait 2
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M99 2 S1UNANTVIWIEVDY HbALC FBS BP WORANTIUFUAM AINTOUIMUEUAIN WUGNTIU WA
518ld sensiinlsalannuvurestheumuelnd 2 (N = 175)

B SE Wald statistic  df OR p-value 95%ClI
Constant 4.07 2.89 1.98 1 58.43 .159
HbAlc 74 22 11.04 1 2.10 .001 1.36, 3.25
FBS -.01 .01 2.61 1 .99 .106 .98, 1.00
syAUAMLAULARR
Unh Ref -.41 .40 1.02 1 67 313 .30, 1.46
laiund
‘W‘qaﬂiimj“mﬂw -.14 .04 12.11 1 .87 .001 .81, .93
AMUTBUIMUAUA M - .03 01 6.91 1 97 009 94, .99
MUgNTIU
1ai3] Ref .52 .42 1.55 1 1.68 212 .74, 3.79
Y
sela
> 5,999 Ref 2.33 .48 23.29 1 10.27 <.001 3.99, 26.46
< 5,999
Cox & Snell R* = 345, Negelkerke R® = .467, Predictive correct = 77.1 %; Hosmer and Lemeshow Test X* = 1.53,
df =8, p = 992
nsenUTIENa Tulsseuayiond uasaRogimsunmdgieiney

AnuynlsalanumvuYesEtie T20M Tu
msfinunil fie 363 Tesie 1,000 Uszenns Sesny
FenuANEINLsAIANUITILYDNEUe T2DM 1eq
Uszinalnel wa. 2559 Ganuansgnlsalngin
WY 400 51869 1,000 Userng uag
INMSANBITRL ALY Junsnda uavainuns
Faniadanad® Famumugnlsalannummunes
e T20M lulsswerutaaufanseduindn
ATIMNLUATWINAY 460 51868 1,000 Usyyng
TnedlifhefiAnnnglanessiu 3 snnigatissenay
70.2 sernmsinuluadsd wugithefiddliaalse
prnwmmutesar 60 Aiutuiinsensinuni
uteyaithelumbendnisugugd FddiEnsgua
fithe T2DM filamelnEess sy 1-3A mngithed
amlomeszes 38 ulufesdsiaiinglusumsinm

Tsella founsdmanamnuesitan T2DM fifinnae
Tsalnarnuivuszausuussdulsmenuiadadien
WNNINUsEUUINSUSNN AN denAReeiunTs
Anwlulszmanefionssids JnhnsAnwinnugn
vougfihs T20M fillsalanunmilulsmenua
WUANUYNMTAALIALAIINUIIIUNINGS 430 AU
fio 1,000 Userns Inenuthedinnaglanesediu 3
wnfianiedosas 377 iefiansanteyannuynly
wiagmsAinedsnantneiu aevieuliindmnme
U’%msqmmw&y’aLwi‘mhau%miﬂgugﬁﬁwaagﬁ%’ual,l,a
fthe T20M fiTllsalpaniuvudunnizunsndeu
Huanuguadudmuaunn
Han1snsendaderiuienisiialalnain
wvwvesglle T2DM muadinanesladasin
Wud1 HbAlc FBS BP Wofnssuaunm Aiuseui
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AUV WUENTIY wazseld ufuwhwensia
Tsalaanumnuvesiihoimmusiin 2 6esas
46.7 (Negelkerke R = .467) ihilumuansfigmu
&5 mansinuiiinanisaneaenadesiunans
3NN Bewuinnsauas HbAlc 1o
Tunasisnzaumudssnensinwaziisan
mafanmzunsndeumslaveithe T2DM laeens
HodAgn9ada™® aduieldinseauues HbAlc
astuagyiliienisaianglaansuadesives
ucose transporters) it lsasnidonuun

—~
va
=

I3

wnidevne dwaidesienisvihanuvedala

Auseuiiugunmidudntiadeniaianunse
Suvhuemsiielsalaanuinuvesiiy T2DM
legeliudAgymieadd AusouifuguaIn
ansnanANisssonsiinlsalaanuiule
othsditdddy (p < .01) nMsAnwilnadufeatu
N3N0 Radwan uazAny? Senuininedil
ANUTOUSUGUANG azanAmELsHEN TN
Tsalaannumald 2.1 win (OR = 2.1;95%CI = 1.9,
4.9, p < .05) esnelsithe T2DM Fillmwseud
FUAUNIN dNansaguteNanIL3 vhaudlanig
quagunm warnsmvauthaa Baeliitedinng
dndularieguagunléiaty thlugnsmueused
thiawdtludenavalsioglunamivmnyals?

WgANTIIAVANEINSAARANLE R LARLsAL
PNUIMINUTENEUIY T2DM aghaditludfiyneatia
(p < .001) @oAAABINUNITANBIVDIUTLLNALNING
wuifflhe T20M fifinglavunnsladmanzas
feanudssionsiinlsaladofigeniitheiiinng
Tnaunnswdgas 1.7 win (OR = .7; 95%Cl = 1.0,
29, p < .05) fthewmvmuiiguyvsilenaldosieo
mailsalndosigen it mmuiliguyy 2.0
Wi (OR = 2.0; 95%Cl = 1.0, 4.0, p < .05) LLazs;Jﬂqa
wvnnuiilisenidmetiaandsiensiinlsale
Se¥wgeniiithewmmuiisentidime 2.1 wh (OR
=2.1; 95%Cl = 1.0, 4.3, p < .05/
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nsfnEnuhmeldamnsasmsiuemain
Tsaloaniuivuvesite T2DM egeiitduddeynis
&R (p < 001) §iheitineldgaazanaidssionts
WAalsalaarniumauldunnningiaeiifiseldm
donARDITUNISANKIVRY JUANT LAY, 28RN 9396
qndde wazdyan AesTeTIu’ Gmudngrugnig
Wiswgha @wnsaesuignisinlsalaanuinaule
Sovay 9.8 odungliiiilguziATugiivgs avillena
Foasiidudseloviienisguagunimvesaules
annsausuALuarUsTaunsaluaaua Wiy
pues annsadnvedlitiiosiuisnnuazen uas
duafmgRnssugunmeundioiRliiuaues uenan
finsfinues Adnual gwes”? nutifiseldRes
Tomaideneimsimnzauiulsn \Fondosniil
AuAmgsEsmunaninveedld aunsaden
Tsameunafimsiummeidevglumssnuls daalsk
{the T2DM léFumsquatin anmnndesdenisiin
Tsalaanuwmnuld

dmduiladedug 1dun FBS BP wagviugnssu
lanansavhunenisifalsalaanniuvmuvesithe
T20M lunisnuiededfodfynicadn a
liidanmaneiun1sAnwIvee Ansar, ShahrokhiRad
way Lebady’ Fswudn FBS anunsaviunenisiin
microalbuminuria k&g macroalbuminuria Iu@'ﬂw
T2DM egag 1.0 wh agndlsfimunisinuniin
FBS wag BP luawnsaviuienisiialsalaain
wvuethe T20M la denndesiunisinuily
UsemAuananun inuiszduaaduladinlifina
AoMAARALIALAINUIMIIL® UAZIINNSANYIVES
Geetha, Gopalakrishnan wag Umadevi® Tuuseina
Buifle nugiiiusy Raseuadauiu T20M ielsale
il $osas 4.2 ldaenndostfunsfinuil
Fawuiugnssulilanusaviueninielsalagin
Wi ueste T20M 1
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ajUuasdaiauauus

nMsAneEnu HbATc ngRnssugunm
museuiinuguam uazseld Wuladuddni
ansaviwgnsiinlsalaanniuiinuvesiiy
T2DM egaiiifudndy Midunsdnaiuuazaduayu
Tighedianuseuilunsguaguamaules @115
daanladonTnslumsmusussiuimanisasan
Tudenliogluinasiivmnzay Usuwginssugunmn
AvnzausonismuasEAy HbALC agtsanAw
dosonainlsalainumuluging T2oM 1
dmsuifitheifiaswguglid mstilonalunsusu
woFnTsugunw vielimadoniivingau iotaeli
ftheUSumginTsugun axtisanadeasieiin
Tsalmannumny flhefifselddes asiinng
Usganunuiunhsnumudinuauaseilun1sdie
widelvigthelasunisguaguain wazidrdiauing
gunmiwnzausiely

datauauuzlunsidelunisimansideluly

1. Feyannuynlsalarniuivau ansahly
Hudoyanugrulunisimuauuimdunsiam
Tsunsw/Ranssunisneunalunsquagte T2DM
ieandnnugthearay vieandruiuitasazay
alsfanuguuswedsaunty

2. Msaaeu/atuayulidithedilalse Usulsy
WasuuUamginssuguanlfidedenisaiuay
HbAlc MaenIULINTTUTHEUANTOUIATUAUNN
voagfihe T2DM reufizaowelimuuziiiludes
nsguaguANileliiging T2DM anunsaufdn
woAnssuaumlsagsgnFevINZEL ULagnNaNS
frlumsguagunw Hretlestuviorzasnisifnlsa
Tnanumaule

fosinvasmsidoail

n1sAnsiidunisfinwinuuaiafinuaneds
WITEUUN (cross-sectional descriptive study design)
myihmsAneludamthseeze 1-5 Y (cohort study)
il AnnunavesiuUsTiAnwIRUNSWAs LAY
amglameusiazsvezvasilan T2DM
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