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ABSTRACT

Objective : This study aims to investigate the prevalence and risk factors for center involved
diabetic macular edema in patients with diabetic retinopathy at Maha Sarakham Hospital.
Methods : This retrospective study was conducted by collecting data from the medical
records of diabetic retinopathy (DR) patients receiving treatment at the chronic disease clinic
of Maha Sarakham Hospital between January 1, 2020, and December 31, 2022. The sample
size, containing 190 individuals, was determined using the formula for estimating the
proportion of a single population. Data were analyzed using descriptive statistics and various
inferential statistics, such as the chi-square test, T-test, simple logistic regression, and multiple
logistic regression.

Results : From 190 patients with diabetic retinopathy, 64 had center involved diabetic macular
edema due to diabetes, accounting for 33.68%. Factors influencing the occurrence of macular
edema in diabetic retinopathy patients included body mass index (Adj.OR=1.12, 95%Cl=1.03-
1.22), systolic blood pressure (Adj.OR=1.05, 95%ClI=1.03-1.09), LDL cholesterol levels
(Adj.OR=1.01, 95%CI=1.00-1.01), HDL cholesterol levels (Adj.OR=0.95, 95%Cl=0.91-0.99),
triglyceride levels (Adj.OR=0.99, 95%CI=0.98-0.99), and glomerular filtration rate (Adj.OR=0.98,
95%ClI=0.97-0.99).

Conclusion : The prevalence of center involved diabetic macular edema caused by diabetes
among patients with diabetic retinopathy was 33.68%. Factors such as body mass index,
systolic blood pressure, LDL cholesterol, HDL cholesterol, triglyceride levels, and glomerular
filtration rate were found to significantly affect the development of macular edema in diabetic
retinopathy patients. This result shows the urgency to implement cost-effective screening
strategies to expand the scope of eye examinations for individuals with type 2 diabetes and
provide treatment.

Keywords : diabetic retinopathy, center involved diabetic macular edema, risk factors
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Tsawmu (OM) Wulsemausueadulaefinethmaludengaios Feduiusiuanim
Fun898ur811994018280199 laglaniznienl la ssuulszamaiuvay wla wazvaondon
amzunsndeuiiiniuaziandualsanasnidonuuindnvionasaidonuuinlvg nnsunsndou
YoanaoadenvuInan laun 15AaUsEaIma1a1nNuInINU (DR) kagansunInuILINLUINIIY
(OME)? BaurmnuiuaeUszaman (Diabetic Retinopathy : DR) lunnzauiutisizesefiiin
Juvglaauvnu auszeznansifalen waznismuauszduimavesiae dndsmaens
upafiuanas augaidsnisuaniuluiian® augnvesninfauimiuiuasyszamandilan
Sovaz 27 dmussmalnenuaugnveau LU sEa AN Sevas 7.4 - 46,459 wnlal
annsamuaumudilainuasseduluiuludenleglusedulndidssunddsaliudmasaidend
PamuInATIBAvE T IUS wazuandie vihlRsouaannaidenluide ddlusserusnnisdiiu
vadlsrazinegsingnsueaiiuiaduund wielnmsussiuinunfifieadnies widlevaonidon
Fouasauiinisiduveslusiunarluiuieiligasunwdauas (diabetic macular edema: DME)™
Genuldnnazazvenuvmuiuretszaimem wulddsfenar 5.47° flhoasdenmaiunmdaden
uagvionmasinarsiaunamnlaildzunsinuniiuinsiseneetanseduliiinisaimvasniden
Aouniisen Wudowsiauasfedinonngaaenyinliinisueadfiuugasesnasnigs awhlinivenld
feflonmamuanlufthsumuuinnieulnd 25 wh® Sniaduniduanveiiddyesnisia
amezaueninlan®
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s¥fiu LOL™

Tsangnuaumanseny lalianudrdglunisihsefannsunsndeuluddisiumulagnis
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3Bnsinen
1) Usuunside 1umsfinundeunas (retrospective study)
2) Usznnsiidn
miﬁﬂmﬂ%”’qﬁl‘flumﬁﬂmﬂaﬁfemﬁLﬁmm%’umwmmnmmmm (DME) TugUae
WU uIpUsEamen (DR) Fadhiunismsiaineu w addnlsaiFess lamerutaumansay
Tugae 1 ung1AY 2563 - 31 SwIAY 2565
3) NGUMBE
Fa91n91uiTeves yu wang b Anw¥1 Prevalence of and Risk Factors for Diabetic
Retinopathy and Diabetic Macular Edema in Patients with Early- and Late-Onset Diabetes
Mellitus n1ud1 esgnamzaasunmualudithewmiuiureUssamnn 67% tasldgnsUszan
ArdadIuUsErInInguiaed lasiimualiAlpha(al) = 0.05 Standard normal value(Z) = 1.96
Prevalence(P) = 0.67Absolute Presicion (d) = 0.067a¢lduuafaet ey 190 518
a) \iosileldlunisdinm
fdelsvhnsaiauuuiufindoys Inawfudoyatemanunuuaeuni Tdun e, 01g,
syezantunstisduiuimu, anudulaiina1uy (systolic blood pressure), AusulainaAang
(Diastolic blood pressure), nan19%o3UfusAn1s lawn HbAlc, LDL, HDL, TG, eGFR, uag Total
cholesterol
5) annuitdne I Tsweuaumansaiy Saiaumansana
6) svBzATvITY FaudTuil 1 NQUAIAL 2566 D9 31 5UINAN 2566
7) Brsfurundeya §idldinafudeyamunuuiuiindeyaiiadisiu
8) mylinswviveya Tadanssaundeya nsdiideyaiinsuaniasund thiausdiadedau
Deauuanmsgu wazlunsaideyauanuasliund YiaueAsisegiu Q1,03 MWadfeyuu chi-square
test 139 fisher exact TusalUs categorical data waz@dd independent t-test Lag Mann-Whitney-
U test fuUnidewimnaiil msnszaneiunauarliduuni awddu Jinsesideyaifiomadod
azfuds laglinsiiasiziasiafnannoyed1eite (Simple logistic regression) #1A1 OR LaxY9
mnadesiu 95% Cl Ainnziiionnanuduiusvarssuslaslfadfannoswnasdadn (Multiple
logistic regression)
9) T3u53IuN15iTe MIfnwEldiunsinsananauznssunsTsssaide Tuiysdvos

TSN IUNANMENIANY ATHALATINTITIaYT MSKH_REC 66-01-017

NANIIANEA

Mndeyadihelmutuaeyssamminua 190 918 wladudvasummuiuasyszam
mitlifinnzuin S1uau 126 118 (Gevas 66.32) waveuynesnnzaunmulufiieimy
FureUszaman $1uu 64 518 (Seuay 33.68) (95%CI =27.00-40.88) druluadunangSevay
61.11 Az 68.75 Mua1Ru (p-value = 0.301) A1dsegIuvetoIgwiniy 55 Y (Q1 = 48.0 U, Q3 =
63.0 ¥U) waz 55 U (Q1 = 49.0 U, Q3 = 65.5 U) muadsiu (p-value = 0.707) Ardseguvasnviliig
N18(BMI) 111U 24.30 kg/m? (Q1 = 20.72 kg/m?, Q3 = 26.29 kg/m?) tag 26.69 kg/m? (Q1 =
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22.31 kg/m?, Q3 = 28.90 kg/m?) MINEIAU (p—va ue = 0.003) ANTSEgIUVDITTEEANTUUINII
WMiu 79 (Q1=47,03 =12 waz 75T (Q1 = 57, Q3 = 12 V) mua1du (p-value = 0.606)
AIsEgIUYDIAIINAULaARATUY (systolic blood pressure) 11AU 131.33 mmHg (Q1 = 123.33
mmHg, Q3 = 143.00 mmHg) ag 147.33 mmHg (Q1 = 133.50 mmHg, Q3 = 156.3¢ mmHg)
AUAIRU (p-value <0.001) wazAisegIUvaIAURULARAAIE149 (Diastolic blood pressure) 1Ay
82.00 mmHg (Q1 = 77.33 mmHg, Q3 = 85.67 mmHg) lLay 83.33 mmHg (Q1 = 78.16 mmHg, Q3
= 90.00 mmHg) A1ua1AU (p-value = 0.072) s18a Buafnsed 1 ANUYNVDINIE Y
fﬂamLLazLLas@ﬂawmmwﬁ;mumwmmﬂﬂmem AERaINTITAdELIALUINILY

A1519d 1 Sﬁaaﬂad'guqﬂﬂaﬁum@ﬂ'gmmmmﬁmaﬂszmwm (n = 190)

Al g1u(Q1,Q3)/37u3u (Fouaz) p-value
dayadiuynna DR without DME DR with DME
(n =126) (n =64)
] 0.301°
¥ 49(38.89) 20(31.25)
AN 77(61.11) 44(68.75)
a1y (@) 55(48.0, 63.0) 55(49.0, 65.5) 0.707°
BMI 24.30(20.72, 26.29) 26.69(22.31, 28.90) 0.003°
sygzanduuImnau@) 7(4, 12) 7.5(5, 12) 0.606°
systolic blood pressure 131.33(123.33, 143.00) 147.33(133.50, 156.34) <0.001°
Diastolic blood pressure 82.00(77.33, 85.67) 83.33(78.16, 90.00) 0.072°

®Pearson Chi square test, b!\/lann—Whitney—U test
Prevalence of diabetic retinopathy and diabetic macular
oedema per year after diabetes diagnosis
29.69

, 2gM7
. 737 10.94
625 : 12:5
10 o R — : _ tes 623
4 qup—" s’ 10.94 113 iy

0 4.69 1,56
1 2 3 4 5 6 7 8 9 10 >11

Prevalence (%)
o
=]

e DR 4.74 5.79 4.74 11.58 10.53 7.37 8.95 8.95 3.68 421 29.47
DME 4.69 6.25 1.56 10.94 12,5 3.13 10.94 12.5 1.56 6.25 29.69

Diabetes duration (yrs)

@ DR DME

Ul 1 ANy MIEUIYILTU s UAzLaLt B TIATUA UMY Mevdsmsidedelsatuimiy
NHaNIANYIMTeslJiRnisvesUlsiuiniuiiureyssamailaiynsunimuiy uag

v aa o ' T w o o &
ZJJ‘U'JEJV]@JJY]'Jg‘ﬂlﬂiUﬂqWU?N‘ﬂqﬂLUqﬂjqu NUIN ﬂquﬁﬂgqum@Qig@lUuqmqaﬁgauIULa@@ (HbAlc)

WU 7.33 mg% (A1Q1 = 7.03 mg%, Q3 = 7.87 mg%) Wag 8.20 mg% (ANQ1 = 7.60 mg%, Q3 =
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8.74 mg%) MmuaRU (p-value <0.001) Adiseguvaludual (LDL) Wiy 126.67 me/dL (A1Q1 =
104.00 mg/dL, Q3 = 164.00 mg/dL) kag 144.33 mg/dL (A1Q1 = 120.17 me/dL, Q3 = 222.34
mg/dL) a1ua1du (p-value = 0.006) ANgisegIuvadludus (HDL) 1M1iu 44.00 me/dL (A1Q1 =
40.00 mg/dL, Q3 = 50.33 mg/dL) hay 41.84 mg/dL (A1Q1 = 35.5 mg/dL, Q3 = 46.0 mg/dL)
MNATU (p-value = 0.016) Aslsegruvadlnsndiwalss (TG) wirdu 188.00 me/dL (A1Q1 = 149.00
me/dL, Q3 = 233.00 mg/dL) Wag 197.50 mg/dL (ANQ1 = 172.50 mg/dL, Q3 = 245.67 mg/dL)
MUEIFU (p-value = 0.158) A1N5EFIUVDENIINTINTOIVBALA (€GFR) 11U 99.30 mL/min/1.73
m2 (A1Q1 = 88.61 mL/min/1.73 m2, Q3 = 111.36 mL/min/1.73 m2) waz 90.96 mL/min/1.73 m?
(A1Q1 = 76.74 mL/min/1.73 m2, Q3 = 100.25 mL/min/1.73 m2) aua1nu (p-value = 0.003) way
ALY IUTVDIMBLAALABTOATIU (Total Cholesterol) Wiy 216.34 mg/dL (A1Q1 = 187.33 meg/dL,
Q3 = 234.67 mg/dL) Way 228.50 mg/dL (ANQ1 = 212.67 mg/dL, Q3 = 254.00 mg/dL) ANAIGU
(pvalue = 0.012) 1Az BuARIANN517 2

M13199 2 JouaraniieslfuiAnisvesUisluiuiuaeyseaman (n = 190)
A58 1U(Q1,Q3)/4uu (Saway)

dayarUae DR without DME DR with DME p-value
(n = 126) (n = 64)

HbA1c 7.33(7.03, 7.87) 8.2(7.60, 8.74) <0.001°
LDL 126.67(104.00, 164.00)  144.33(120.17, 222.34) 0.006°
HDL 44.00(40.00, 50.33) 41.84(35.50, 46.00) 0.016°
TG 188.00(149.00, 233.00)  197.50(172.50, 245.67) 0.158"
eGFR 99.30(88.61, 111.36)  90.96(76.74, 100.25) 0.003
Total cholesterol 216.34(187.33, 234.67) 228.50(212.67, 254.00) 0.012°

*Mann-Whitney-U test

MnMseTgindadeideaedinls (Univariable) wuin tadefisinadeniizgaiunimu
PMNUIMIUT ueUsEaMAegeiiTeddynisadafisyau 0.05 Taud Fyiulanie (OR=1.10,
95%Cl=1.03-1.18, p-value = 0.007), AU UlaRndIuUU (systolic blood pressure) (OR=1.05,
95%Cl=1.03-1.07, p-value < 0.001), A1lwTuLad (LDL) (OR=1.01, 95%Cl=1.00-1.01, p-value =
0.003), A1lagiuf (HDL) (OR=0.95, 95%Cl=1.00-1.01, p-value = 0.003), LA¥AIABLAFLADIDATIN
(Total Cholesterol) (OR=1.01, 95%Cl=1.00-1.01, p-value = 0.029) waza1nN15ILATIENNRIUTY
{Hoauuunanesiinds (Multivariable) nudn {]a%’aﬁﬁwaﬁiamwgﬂ%’umwmﬂuﬁﬂasummm%yma
Uszamanegnaditeddynisadaiisesu 0.05 M duluianie (AdjOR=1.12, 95%Cl=1.03-1.22,
p-value = 0.005), ArAAULaARdIUUU (systolic blood pressure) (Adj.OR=1.05, 95%Cl=1.03-
1.09, p-value < 0.001), A1lasuta (LDL) (Adj.OR=1.01, 95%Cl=1.00-1.01, p-value = 0.028), A"
losTuf (HDL) (Adj.OR=0.95, 95%CI=0.91-0.99, p-value = 0.037), a1lasnatgolsn (TG)
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(Adj.OR=0.99, 95%CI=0.98-0.99, p-value = 0.044) uazA18nI1N13NT09UBILA (€GFR) (Adj.OR=0.98,
959%Cl=0.97-0.99, p-value = 0.203) 518azL98ARINITININ 3

= v o Ao ' @ v s
f19719N 3 ‘ﬂ‘ﬂ"ﬂEJLﬁENV]iJNﬁG]’E]@@SUﬂ’]WU’J@JGD’]ﬂL‘U’]‘VI’N‘U I‘UQ‘U’JEJLU’W’J’]H%UQ@WJ?SEI’WIG]’]

o Univariable Multivariable

s OR (95% CI) p-value Adj.OR(95% Cl) p -value
WA (¥18) 0.71(0.37-1.35) 0.302 0.52(0.24-1.14) 0.107
1Y 1.00(0.97-1.03) 0.731 0.99(0.95-1.03) 0.726
BMI 1.10(1.03-1.18) 0.007** 1.12(1.03-1.22) 0.005**
szezanluumanu 1.01(0.96-1.05) 0.819 0.96(0.89-1.03) 0.259
systolic blood pressure 1.05(1.03-1.07)  <0.001** 1.05(1.03-1.09) <0.001**
Diastolic blood pressure  1.03(0.99-1.07) 0.097 0.98(0.93-1.03) 0.642
HbAlc 1.01(0.99-1.03) 0.460 1.01(0.99-1.03) 0.538
LDL 1.01(1.00-1.01) 0.003** 1.01(1.00-1.01) 0.028*
HDL 0.95(0.91-0.99) 0.010* 0.95(0.91-0.99) 0.037*
TG 1.00(0.99-1.00) 0.412 0.99(0.98-0.99) 0.044*
eGFR 0.99(0.98-1.00) 0.257 0.98(0.97-0.99) 0.037*
Total cholesterol 1.01(1.00-1.01)  0.029* 1.01(0.99-1.01) 0.203

*p-value<0.05, **p-value<0.01

aAUTENaNIIANYN

PnmsEnmftismmuturesramaiaun 190 918 ANYNTBATEIATUNTNUIY
Tuftheuvutuseysyamen S1uau 64 518 ($ouay 33.68) (95%CI =27.00-40.88) denndosfiv
N13ANY1Y84 Rehab Benarous uazAnz!® wuamgn DME Fevay 33.0 deifeniinisAnuives
Yu Wang uazanig!” A31uynved DR with DME 67.0% (95% confidence interval [Cl]: 60.3-73.7%)
LANNI1NI5ANY Enrique O Graue-Hernandez uagAniy"™® finuauynues DME Lieuiumy
DIYUALENANUAIINYN 17.4% (95% Cl 15.3% to 19.6%) uaz 6.6% (95% Cl 5.4% to 8.2%) luvaiy
fimsfnw1vesnsAinuaLynves DME ogf 15.3%"? Tuvazfimsnwludmanuauyn27.5%%
Femugnianuunndeiueiatueg Uit nadenduan dateny e szpznaazlIEIANYDY
Tsauwnnu Wewd lsausesndn uazanug DR mmm'ﬁaﬁ’aﬁwuﬁa%’aﬁﬁwaeiamasaqﬂ%’umwmu
Tufthsiumutussuszaman tdun adsiimanefifistunn 1 mbeduiadedes 1.12 w1
(Adj.OR=1.12, 95%CI=1.03-1.22) @@nmassiu Hans-Peter Hammes?? wu31 BMI > 35 kg/m2
fanuduiusfuaetszamamneia Fsliifivudadiinaniowiniu winsnszaslutunies
(Shardruerrearinniiiui) fenuduiudidauantugtinisal DR uagmnusuusives DR

Aausulafindiuuuiiiuty 1 whedudadoidss 1.05 wih (Adj.OR=1.05, 95%Cl=1.03-
1.09) aonndasfun1s@nwivein1sdne Enrique O Graue-Hernandez wazaniz™® finudn SBP 1y
Hadeiiamnuduiusiengyaunmualugiasuimiutuseuszaiven 1.15 wi (OR per mm
Hg=1.15, p<0.001) Jululaan m’mﬁuiaﬁmqqﬁﬂﬁﬁmmmLﬁammﬁmau@iaMaamﬁamaﬂszmw
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mnamedenlvadeunnifuly manefiveteinis oedema MU Alusiuiaa (LDL) Wiadu 1
mbeifutiadeiianuduiusdonizgaduamuanlugasumuiuredszaman 1.01 i
(Adj.OR=1.01, 95%CI=1.00-1.01) @anAaesiyu Xuenan Zhuang® wua1 LDL fpnuduius 1.46
L911(OR 1.460; 95% CI 1.123 to 1.875; p=0.008) uana1nH Kang wazaa s FanuingUae
Tsaluvuiisudsemiuengy statin flenadulsaaeuszamantesningilizuvuseniueings
statin 59 14% Du wazAuz” I§eBuned1 (LDL seiuge) Wudunsiese DR uag DME Gensan LDL
warluuluidenenaseaonisgnaiunes DR 1§ uenanilsedu LOL AifisduoravsluvlfiAnay
Heveste retinal-blood barrier Ssfinasonnizninfisuvmuiusesuszamald arlusiuf (HOL)
fufindu 1 wihe anlenaniaggaiuninuanlugiasiumauiiuaedssaman 0.95 i (5%)
(Adj.OR=0.95, 959%CI=0.91-0.99) §3donAdasfyU Martina Tomic wazaaznu31?® HDL
Aowaawesaadudvihuenistestulunisimuinaznisanaruvessedszamanlulsauivau
Uszinn 1 uenaniimsfnwiadedfmuinalasndiselsdfiiutu 1 miwanlenannezgaiunin
valudUnsiumIutugeUszanan 0.99 1 (1%) (Adj.OR=0.99, 95%C1=0.98-0.99) dan13Anw1
ﬂ%’jﬂﬁlwuﬁﬂﬁﬁﬁg’m%@ﬂlm3ﬂaL‘Ualiﬂ‘ (TG) 1W1AU 188.00 mg/dL (A1Q1 = 149.00 me/dL, Q3 =
233.00 me/dL) wae 197.50 me/dL (R1Q1 = 172.50 me/dL, Q3 = 245.67 me/dL) a1ud16u (p-
value = 0.158) @onadastunsinuves Durgul Acan'™® wuinAnadedis 2 naulfiaauansieiy

uazAdnsnisnsesedlafifindu 1 msanlenmanmzgaiunmualufthoimudume
Uszarman 0.98 111 (2%) (Adj.OR=0.98, 95%C1=0.97-0.99) Fsad1afun15@n¥1v09 yukihisa
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