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Extended Abstract

Visual impairment is a disorder that happens throughout the life span, but
it mostly affects people after the age of 40 years. Its prevalence increases
with advancing age. Visual impairment is an important cause of problems in
the everyday life of the elderly i.e., it reduces their ability to do daily activities
and affects their emotion and mental health. This impairment limits their
interaction with people, and results in an overall decrease in quality of life.
Moreover, vision problems increase the risk of having accidents, especially
falls in the elderly. Visual impairment is caused by age-related physical
deterioration, but 80% of such visual impairment can be avoided or cured.
Studies have revealed that the following factors are related to visual
impairment in the elderly: socio-demographic factors, namely sex, age,
race, and income; and health behaviors such as smoking, dietary habit, and
exercise; as well as medical conditions such as diabetes, hypertension,
heart disease and stroke. Monitoring and assessment of risk factors
affecting visual impairment are useful for the designation of demand and
expectation on treatment and rehabilitation of vision problems, as well as
for planning and doing projects to prevent visual loss. This study aimed to
examine visual impairment among the elderly in urban communities of Khon
Kaen province and to identify associated factors.

This research was a cross-sectional survey. Data were collected from
September to December 2020 from 110 elderly people in urban
communities of Khon Kaen province, Thailand, using questionnaires to
collect health status and demographic data. Visual acuity was used to
assess vision by using the Snellen Eye Test Chart at 6 meters (Distance VA).
Criteria for the interpretation of vision tests were based on the WHO
International Classification of Diseases 11. Descriptive statistics were used
for describing characteristics of sample groups, while logistic regression
analysis was used to find the relationship between health status,
demographic factors and visual impairment, and to determine predictors of
visual impairment in the elderly.

The results revealed that 35.5% of the elderly participants were 60 — 64
years old, and the average age was 67.95 + 5.84 years old. 34.6% of the
respondents were visually impaired, and age (p = 0.027), diabetes mellitus
(p = 0.040) and wearing eyeglasses (p = 0.018) were associated with visual
impairment. Predictors of visual impairment were: age range 65-69 years,
70-74 years and 75-80 years (AOR = 4.26, 95% CI: 1.29-14.03, AOR =5.42,
95% Cl: 1.37-21.36 and AOR = 4.26, 95% CI: 1.04-17.43, respectively) and
wearing eyeglasses (AOR = 6.26, 95% CI: 1.77-22.19). Therefore, the
elderly should be provided with proper eyeglasses for visual acuity, to
reduce the risks of visual impairment and prevent visual loss.
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This study was approved by the Khon Kaen University Ethics Committee
for Human Reaearch (Ref No. HE631164).
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Table 1 The relationship between elderly factors and visual impairment

Total Visual 95% Cl for COR
Variables samples  impairment P COR®  E——
N(%) N(%)’ LL UL
Total 110(100.0) 38(34.6)
Age (years) 0.027
60 - 64 39(35.5) 6(15.4) Ref
65 - 69 30(27.3) 13(43.3) 4.21 1.36 13.03
70-74 20(18.2) 0(50.0) 5.50 1.60 18.91
75-80 21(19.1) 9(42.9) 412 1.21 14.06
Sex 0.642
Male 23(20.9 7(30.4) et
Female 87(79.1) 31(35.6) 1.27 0.47 3.41
BMI (kg/m°) 0.989
Less than 18.5 3(2.7) 2(66.7) 1.06 0.08 13.52
18.5-22.9 50(45.5) 18(36.0) 1.20 0.43 3.31
23.0-24.9 32(29.1) 11(34.4) 1.11 0.37 3.39
25.0 — 29.9 and more than 30 25(22.7) 8(36.4) Ref
Education 0.989
Primary 56(50.9) 19(33.9) 1.07 0.43 2.69
Secondary 31(28.2) 11(35.5) 1.04 0.37 2.88
Bachelor and Master 23(20.9) 8(36.4) Ref
Monthly income (Baht) 0.618
Less than 10,000 89(80.9) 30(33.7) 2.54 0.28 22.75
10,001 - 20,000 4(3.6) 2(50.00) 5.00 0.27 91.52
20,001 - 30,000 11(10.0) 5(45.5) 417 0.36 48.44
More than 30,000 6(5.5) 1(16.7) Ref
Residence 0.704
House 100(90.9) 34(34.0) et
Other 10(9.1) 4(40.0) 1.29 0.34 4.99
Living arrangement 0.112
With couple 37(33.6) 9(24.3) et
With descendant 73(66.4) 29(39.7) 2.05 0.85 4.97

*Percentage from total sample; "COR, Crude Odds Ratio; cLL, Lower limit; UL, Upper limit; ", reference
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WauongnuUAdIUUNWSDINWNISUBIIKU Wudn J9emIu
018 0uieude9u1RgonlnUAUWUSAUADIUNWS DY
nNSWaUIRU (p = 0.027) doudedudouunnagnudu
TunowauwusnuAoIuUNWSaINWNISUDIIAU

voyan1o:gvnwvauyguang namuldfu Table 2 wanis
AnuwudntiguoneRinsoumsUs:ITUAIIUUNWSDINWINTS
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HWNau 97uou 34 AU (Sova: 30.9) Ia:0N1SAoUIIBUANYA
F1U0U 27 AU (Sova: 24.6) NMUEAU

Thai Journal of Public Health Vol. 52 No. 2 (May-August 2022)

www.ph.mahidol.ac.th/thjph/



170

Factors Related to Visual Impairment among the Elderly

SEESOPHON ET AL.

Table 2 The relationship between elderly health status and visual impairment

Total Visual 95% Cl for COR
Variables samples  impairment P COR®  ——
N(%) N(%) LL UL
Total 110(100.0) 38(34.6)
Hypertension 0.244
Yes 52(47.3) 21(40.4) 1.63 0.07 3.61
No 58(52.7) 17(29.3) Ref
Diabetes mellitus 0.040
Yes 46(41.8) 21(45.6) 2.33 1.04 5.18
No 64(58.2) 17(26.6) Ref
Hyperlipidemia 0.587
Yes 34(30.9) 13(38.2) 1.26 0.55 2.93
No 76(69.1) 25(32.9) Ref
Smoking NA
Yes 2(1.8)
No 108(98.2) 38(35.2)
Cardiovascular NA
disease
Yes 3(2.7)
No 107(97.3) 38(35.5)
Chronic kidney 0.517
disease
Yes 9(8.2) 4(44.4) 1.58 0.40 6.25
No 101(91.8) 34(33.7) et
Fall 0.067
Yes 34(30.9) 16(47.1) 2.18 0.95 5.04
No 76(69.1) 22(43.6) et
Eyeglasses 0.018
Yes 27(24.6) 4(14.8) et
No 83(75.4) 34(41.0) 3.99 1.27 12.58
?Percentage from total sample; "COR, Crude Odds Ratio; °LL, Lower limit; “UL, Upper limit; ™, reference

IorinnnsNAEEUASIUALWUSSHIWTRILFMUNO=GVNIW
VouLjguongnuAdIUNWSaINWNSUaVIKU wudn nasitu
[sAuronUNa:nsaouIsuanemIdudaFuRinoWEWUS
IUAIWUNWSOINNNISUBUIKU (p = 0.040 N1a: 0.018 MU
annu) eioumo:avmwﬁ']u:‘juq Tudnowduwusnunou
UNWSaINNNSUBJIAU

ierinn1s3insn:KrJedenianswalunisrinunenoy
unwsadNWNsUaUIruvadyguaneg Inals logistic
regression 31AS1:K univariable IKia:0998 Wan1sdiASIH
WU31 foIUsRIBNSWAlUNISHUNEAIIUUNWSININTS
UavIkuvedyguony Tain 01g anuruzn1sagonde [snAou
aulanngy Isniuronu Us:danisnnau

la:msaounduanent  ndudtndeduiinanovuiuun
sips:AsounuluTumultivariableanalysislnsnounusoUs
AUBNSWariendWUNWSeINWNSUaUIRU WUSN gjauony
Adgoveny 65-69 U ovony 70-74 U nazgoveny 75-80 U
dlonainnnouunwsavnnIsuaviuidu 4.26, 5.42 11a:
4.26 1M idoiRunUaIeEEotoNy 60-64 U MIUEIAU
(AOR = 4.26, 95%Cl: 1.29-14.03, AOR = 5.42, 95%Cl:
1.37-21.3611a: AOR = 4.26,95%Cl: 1.04-17.43 mudnu
yna:gguongnlulidounsuaiemidlomainnouunwsoy
nwnsueuiRuidu 6.26 1M vaugauongRdouIsuaNsm
(AOR = 6.26, 95%Cl: 1.77-22.19) fusneaz1deniu
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Table 3 Factors associated with visual impairment (n = 110)

95% CI for AOR

Factors AOR p
LL UL

Age (years)

60 - 64"

65 - 69 4.26 1.29 14.03 0.017

70-74 5.42 1.37 21.36 0.016

75-80 4.26 1.04 17.43 0.044
Living arrangement

With couple ™

With descendant 2.20 0.81 5.94 0.120
Hypertension

Noref

Yes 1.22 0.44 3.38 0.708
Diabetes mellitus

Noref

Yes 1.95 0.69 5.56 0.210
Fall

Noref

Yes 1.82 0.67 4.93 0.238
Eyeglasses

Yes™

No 6.26 1.77 22.19 0.004

AOR, Adjusted Odds Ratio; LL, Lower limit; UL, Upper limit; Variables were included in multiple binary logistic due to p < 0.25 from

univariate analysis; ™, reference
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mqn:\]ﬁu 325,927 Au (Sowa: 18.2) vouduouuds:snsiu
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91¢ 91UdoU 19,552 AU (Sowa: 6.0) VOUIIUIULEIDY
AIKUATUPIKSRZ NITIToWISUNBINSINEIUSNNSMSOR
avnwlngIawI:NISASIINOIANIAZS:UUNISUDIIKUWUIN
gjavongsosna: 81.5 HSun1snsovAnnsadanenIbodsiu
MneEalnsassrugvUssmydunsTuFIuoUTDIWY
Sowa: 18.7 INMUURIASUN"SMSO9IAS:AUNISUDVIRURDY
nuthediuaiau®

WavINNSANWIASIT WUF SRSIADWUNWSDININNS
UavIuvaugavongluvagusuIbodndAvaulnudASos
a:34.6gun3AUs:UNUNNSVadaIANMsaudalanisiedu
ulw.A.2562IneAnnsnilsRsosa:28.6°  MutiiJuwadu
itiosurenidumsaamsnilneniwsouvedUs:sinslaniu
TIsgmunaunauenga:onelEssnisus:ITuRInNAIAU
Buldnisnsoedns:aunisuavifus:a:inadidusiunsiuanis
ANUNTITANFINGINNSSIBIUSASINOIUNWSEINNNNSIUOY
IFuveutiavonginefstevulneyalsaniuddoia:wmnun

Wavangsounuan1UudduUls:sInsia:auAy  UK1dngnay
UARaduseunuIdASesa:65°Suiduwaltiosunannisinu
na=ifiusousouvioyalugiavenglng  doulhegidugiavongn
Jong70UVuUTUAududnsnouUNWSadnNsUouIAulng
mwsaudagunsimsAnunludandaveunniuftiavengtony
ladgUs=unu 68 U
TudouveudedudouunnaveutjaiongAiAoUEUWUSAU
A2IUNWSaININSUBJIRU wudn ong 10UTe9IReoni
AWAUWUS donndounumsAnunALiuuAduUs:INFAIIa:
AUszINANEN0Ae 1015UNNEN19:au58 AIMV:INANTS
Wagunasluniideuasdianunsndunaifulfiogwgaiou
nuluiBulAsvasana:nasrinktinivovdouus:nousing ¢ iU
nauitiome:Nanno:nduitiomsounsidiuasionisiniiou
vousiuuu  souurilinisdesuesniwlus:e:IndTusn
(Accommodation)  rlAINAdynarenedlugaiony
(Presbyopia)H§Olauém’lh§€)lIﬁ()m']ﬁﬁﬂ()’]uﬁﬂhﬂ:uaﬂa\lU
Anuiuriikiinno U diwalAlavuulitiosaduosnw
TusaiRndryrilsasions:=anidusiu® *uenaintguwudndn
AWISudosRRATUAUS:UUBUVousNEATNWUTULEY
aganunsnavwans:nusondIniazAIaIISNIUNISUDY
IAuldisunuenAlsavIourSelsanouAUTaRRga AMITK
InAN9:IFouvatnaoniFonlnINMelunosmn MlEnToad

Thai Journal of Public Health Vol. 52 No. 2 (May-August 2022)

www.ph.mahidol.ac.th/thjph/



172

Factors Related to Visual Impairment among the Elderly

SEESOPHON ET AL.

MiAMI00as  uaaniifmuonls  wans:NUIINNIS
Wasunlashinaiumantrntiatuniwiia:Us=ansnwiuns
UavIkuvaugavonganay  duilluwaniiifinnouunwsoy
nWNsWouIRU wavnnsAnutia:feuldiiudnidoliony
IWUEIVUSASIADIUNWSOINWNSURIIRURQ=IWUguURU
Usios  Tnewudngavongndonglusous:ndw 60-64 U,
65-69U, 70-74 U na: 75-80 U Ud»S1IN0MWUNWSOINWNNS
UavIuSoua: 15.4, 43.3, 50.0 lla: 42.9 nUaAU
FUNMD:EVNIWVaNGEUoE wud1 nasidulsAiuinonuil
ADAUWUSAUAIIUNWSDINNNISUBJIAU donndouniu
MsANUIRWULAIBUAUNEN9Ae TsAIUKONUAISOrTK
nRlsANAIIa:NelFRnNMo:INsSNEouRTWasionsuaIRU
17 18U Aans:=an AaiU 1IdUUS:aNNIVIAIADA NISNSONAT
GAUNA VoUsS:=ENMIUOLINIUIKNU IWans:anNm1ISasy
10ugiu Mtino=insndoundnAryAanie 1UMoUTUROM
BuigosnifinenmozthmaluiFonauiSosurinliiinnisns:
fulinsergRavwaidiosioiduidontosnvomiiiing
msivagunlasidAny 2Us:n1sAonissovauwtivhaonidon
vuInIan (Microvascular leakage) lla:N1SenRAUVaIHaON
1Idonvunnian (Microvascular occlusion) duwasiondnu
auasniunisuadiiu Inslugodisnoneluwuoinis nsod
nasuavIikuEAUNAIWavidntou ikrninUassldna:lusunis
SnuneubonmssunisionerinligryiFenisuouiAuliTunan
2728 piagongRinsoulunisadutivossioslsniumonugtiv
$ova: 41.8 undoudouiSosaidus:u:19a1UnU lIazHaNwAU
fiounounus=AUNMaluEonfioaNsandUYAU AIGUNTS
iJulsunoudadudeduiasuRmlfiinnouunwsod
NNSUBJIAU
MSAUIBUANEFMIDUBNHTNTRIURTAUAUWUSUAI W
unWsoININSUBUIRU 9 INNSANUIASITWUSN Gavony
doulriny 91uou 83 Au Tuldaounsuatem alusauoudio
flu34nu(Sonaz41 .0)IAowunwsavnNIsuadiruTuviu:
AtjavongRdousuanem J1uou 27 AU TiWew 4 AU
(§owa:14.8)IMdundnoUUNWSadnNsUauIRuUToyalu
doulia-riauliIRusndutjaiegRlliaounsuanumwunIL
unwsaunuNsuadiRuagwitve:  na:iduus:IfuRnos
MS:HUNIWSHINIEOUIOUAIEMUINANIIAYBUDID9:
riAgavengdulisuglunouunwsasntansuauiRuveoy
aued Bue=rlAiNAAUIABIFoMSIAngUAIKATUNAULE
onglansaounduangmidunistosnugguongluifinnnoy
unwseuNINSUeUIRU - tigvengdoulnnyRidenaoulaisu
angmdoudaninaunoinmsuedRURIUBAIIUKSTTrym
IRBOAUADIM Fumsidendonsuanemunaouldidu
IusnwNsiidryniRa:noniazineAanftiasongaiuisn
Fitunstéiiod? Cuazdudedeisosliitjaionglnns:-aunis
voulRURINaIRBIUALUNG AYTIDURLNAIINMI"GaveeR
gounsuanemdoulnngidugiiisnelireutnuaugatine=idu
Jededuiasunomuaiuisnlunisidonsonsuanenulsls
FfouMUIDT MITUNISTANISUANEARIKUNEUAUANENEM
TRdguonglunnnausielsdsonaidunuoniglumsauiasunis
UoUIRUAGUS:ENSNWENN1HKTY

agIsAMUINYHIADIUNWSOINWNISUDIIRUARNENOLA
tijavongadoulnnydaliiRutivnonudrAryitiosoninonurio
nmnmummsrﬂumsuaamunamamdunalnnmmvumu
sssuBR Tuanursnnaniaenldl gavenginaitiduaziasnos
Quana:nuaunMAlALans:=NUAIRRTUIINASILUNWS O
nINsUaVIRUN3A2USUNISIVUIUSWUNLUNGNISrYIFNS
vauiRundamuonliauiududunomufinmedinsuunains
fuansisrugvie:zinveyainantlulglunisiknougiasas
IaSuaVNMWAsIRVadtasElusUsUTKTNAUARADNSodlU
naspuana:undaunounvasnuiodnall

asdwanasfAnun

AOUUNWSaYNNISUaVIKUVaIGguongluvagusuIioy
JudAvaUINUTSNSININGISIBIUAIIUESTUNISUDY
IRuveauiiavenglng JeduRlinouduwusAunouUNWSY
nwNIsuedIruTAlNeNg IsAluroTUIa:NISAoUISUAIUMN
doudedunianswalunisrinunuAauuNWSaININSUY
IRURdAryAooEIIaz=NsAoUISUANEMAIUUIEIDUNNSan
AoWIFEIVOIMSIARASIUUNWSoINWMSUadIRUIIa:UouU
nsgryiFen1suauIRuNMsIAnIISUANSMATAIIKUN:EL
AuAanemvaIaveeliiaveglaTEsuinowud DU Al
msAnuGgudvedialusUVLINAVaINaUAdREWAIDUARZOU
Alioilioifuunuduouls:sInstiavongluvmsusuibouio
THwamsAnwasrisuanwdrymilgiogudairuvulunisAnun
riolUFunosimuvunvaInguaoaswiknsaunauggionglu
VABUBUITOIAINNINTIAAOSTMUNENIKAVEIADIUUNWSDY
nnsuadiRuiioUs:TosulunstinveyalulgTunsoniiuu
MsSNUIIazAVIASUAVNIWAIAIIA:NISUDJIKUVOILEIoNE
molJ

Author Contributions

SS conceived and designed the study, contributed to
data collection, data analysis, and wrote the manuscript
draft. OB and YC helped to check the results and revise
the manuscript. All authors discussed and approved the
manuscript prior to submission for publication.

Acknowledgements

The authors would like to extend our great
appreciation to Asst. Prof. Tanapat Ratanapakorn
(M.D.) for advice, training, and rechecking the results of
the visual acuity test, and we would like to thank all the
participants for their excellent cooperation.

Source of Funding

This research was financed by a research fund for
supporting lecturers to admit high potential students
(program year 2016), Graduate School and Faculty of
Associate Medical Sciences, Khon Kaen University,
Thailand (Grant Number 601JH210).

Thai Journal of Public Health Vol. 52 No. 2 (May-August 2022)

www.ph.mahidol.ac.th/thjph/



173

Factors Related to Visual Impairment among the Elderly

SEESOPHON ET AL.

]
Conflicts of Interest

The authors have no conflicts of interest to declare.

References

1.

Ryskulova A, Turczyn K, Makuc DM, Cotch MF,
Klein RJ, Janiszewski R. Self-reported age-related
eye diseases and visual impairment in the United
States: Results of the 2002 National Health
interview Survey. Am J Public Health 2008; 98(3):
454-61.

Mousa A, Courtright P, Kazanjian A, Bassett K.
Prevalence of visual impairment and blindness in
upper Egypt: A gender - based perspective.
Ophthalmic Epidemiol 2014; 21(3): 190-6.

Rim THT, Nam JS, Choi M, Lee SC, LeeCS.
Prevalence and risk factors of visual impairment
and blindness in Korea: The Fourth Korea National
Health and Nutrition Examination Survey in
2008-2010. Acta Ophthalmol 2014; 92(4): e317-25.
GBD 2019 Blindness and Vision Impairment
Collaborators. Trends in prevalence of blindness
and distance and near vision impairment over 30
years: An analysis for the Global Burden of Disease
Study. Lancet Global Health 2021; 9(2): e130-43.
World Health Organization. Blindness and vision
impairment. Available from: https://www.who.int/
news-room /fact-sheets / detail /blin - dness -and-
visual-impairment, accessed 24 June, 2021.

World Health Organization. World report on vision.
Geneva: World Health Organization; 2019.
Ratioran S. Health: Impacts of urban conditions.
Journal of Safety and Health 2009; 2(7): 55-63.
(In Thai)

Kooratong S. Urban medicine. Vajira Med J 2016;
59(1): 1-4. (In Thai)

Prasartkul P, Editor. Situation of the Thai elderly
2017. Bangkok: Institute, Foundation of Thai
Gerontology Research and Development; 2017.
(In Thai)

10. Pangputhipong P, Iseepradit S, Thong-innetr A,

11. lvanoff SD, Sonn U,

Yingyong P, Chaisrisawatsuk N, Wongsawat W, et
al. Eye Diseases. In: Thailand Medical Services
Profile 2011-2014. Nonthaburi: Department of
Medical Services; 2014. (In Thai)

Lundgren - Lindqvist B,
Sjostrand J, Steen B. Disability in daily life activities
and visual impairment: A population study of
85 - year - old people living at home.
Scand J Occup Ther 2000; 7: 148-55.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Finger RP, Fenwick E, Marella M, Dirani M, Holz FG,
Chiang PP, etal. The impact of vision impairment
on vision-specific quality of life in Germany. Invest
Ophthalmol Vis Sci 2011; 52(6): 3613-9.

Chou C, Cotch MF, Vitale S, Zhang X, Klein R,
Friedman DS, et al. Age-related eye diseases and
visual impairment among U.S. adults. Am J Prev
Med. 2020;45(1):29-35.

Wang W, Chen N, Sheu M, Wang J, Hsu W, Hu Y.
The prevalence and risk factors of visual
impairment among the elderly in Eastern Taiwan.
Kaohsiung J Med Sci. 2016; 32(9): 475-81.

Taipale J, Mikhailova A, Ojamo M, Nattinen J,
Vaatainen S, Gissler M, et al. Low vision status and
declining vision decrease health-related quality of
life: Results from a nationwide 11-year follow -up
study. Qual Life Res 2019; 28(12): 3225-36.

Lord SR, Smith ST, Menant JC. Vision and falls in
older people: Risk factors and intervention
strategies. Clin Geriatr Med 2010; 26(4): 569-81.
Reed-Jones RJ, Solis GR, Lawson KA, Loya AM,
Cude-Islas D, Berger CS. Vision and falls: A multi
disciplinary review of the contributions of visual im
pairment to falls among older adults. Maturitas
2013; 75(1): 22-8.

Huang C, Chien J, Siu K. The reduced lighting
environment impacts gait characteristics during
walking. Int J Ind Ergon 2017; 61: 126-30.
Yingratanasuk T, Choedkiattikool P, Thetkathuek A,
Kosaiyawat S. Factors related to workability among
the elderly in Saensuk municipality, Cho Buri
province. Journal of Public Health 2015;
45(2):184-96. (In Thai)

Department of Medical Services. Elderly Screening
/Assessment Manual. 2" ed. Bangkok: Office of
Printing Affairs, The War Veterans Organization of
Thailand; 2015. (In Thai)

Guo C, Wang Z, He P, Chen G, Zheng X.
Prevalence, causes and social factors of visual
impairment among Chinese adults: Based on a
National Survey. Int J Environ Res Public Health
2017; 14(9): 1034.

KhonKaen Municipality. Population
Population separated by age. Available
http://www.kkmuni.go.th/2017/pages/30,accessed
24 June, 2021. (In Thai)

National Eye Health Data Center. Report: Summary
report on screening and diagnosis of blindness.
Available from: http://www.vision2020thailand.org/
home.php, accessed 3 March, 2021. (In Thai)

data:
from:

Thai Journal of Public Health Vol. 52 No. 2 (May-August 2022)

www.ph.mahidol.ac.th/thjph/



174

Factors Related to Visual Impairment among the Elderly

SEESOPHON ET AL.

24,

25.

26.

27.

28.

29.

30.

Detprapon M, Thongyost P. Common eye
problems and eye health promotion in older people.
Ramathibodi Nursing Journal 2014;20(1): 1-9.
(In Thai)

Salvi SM, Akhtar S, Currie Z. Ageing changes in the
eye. Postgrad Med J 2006; 82(971): 581-7.

Wong TY, Tham Y, Sabanayagam C, Cheng C.
Patterns and risk factor profiles of visual loss in a
multiethnic Asian population: The Singapore
epidemiology of eye diseases study. Am J
Ophthalmol 2019; 206: 48-73.

Chanlalit W. Ocular complications from diabetes
mellitus. Journal of Medicine and Health Sciences
2016; 23(2): 36—45. (In Thai)

Singalavanija A, Luangsawang K, Chotikavanich S,
Tanterdtham J, SamsenP. Causes of visual
impairment in Thai diabetic patients in the visual
rehabilitation clinic. J Med Assoc Thai 2012;
95(suppl 4): s24-9. (In Thai)

Malhotra S, Vashist P, Kalaivani M, Gupta N,
Senjam SS, Rath R, et al. Prevalence and causes of
visual impairment amongst older adults in arural
area of North India: A cross- sectional study. BMJ
Open 2018; 8(3): e018894.

Pisitpayat P. Principles of Presbyopia Treatment.
The Thai Journal of Ophthalmology 2019; 33(2):
101-6. (In Thai)

Thai Journal of Public Health Vol. 52 No. 2 (May-August 2022)

www.ph.mahidol.ac.th/thjph/



