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ABSTRACT 
Background: Diabetic retinopathy may be a leading reason 
for visual impairment globally, resulting from delayed 
diabetes related retinal injury. Early identification is crucial 
and at the same time traditional screening methods are 
time-consuming and demand a skilled ophthalmologist. AI­
dnven demonstrative devices have emerged as a game­
chanJ?tng solut1on, utilising machine learning algorithms 
to automate and improve DR screening. reducing the 
workload of healthcare professionals. The development of 
Al model m JJR treatment has been supported by extensive 
research, including Convolulional Neural Network (CNN) 
trc11ned on retinal fundus 11na!!,es. Aim: This present study 
is to explore the application <?f Al in diagnosing Diabetic 
Uetmopathy (DR), centring headways in deep learning and 
computerized screening strategies.Al integration in 
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healthcare has transformed ophthalmology by enhc,nc1ng 
accuracy ancl efficiency in DR detection. particu/c,rLy 1n 
rc,source con,·tra111ed settings Methodology: Tfus review 
.,Jinthesizcs findings from several review papers on Al based 
J)R ,;cree111ng. sun·eying the execution of different deep 
lc:arn1ng 111odels. Key techniques rncorporate adm1n1stered 
learning procedures connected to expansive datasets of 
retinal pictures, highhght extraction for in1ury 
d1s11ngz11shing proof and approval of Al models against 
ophthalmolog1sr diagnosis. Moreover. real world 
applications such as, Googles Automated Retinal Disease 
Assess,nent (ARDA). illustrate the potential of Al 1n cltnica/ 
settings. ARDA was created in collaboration with 
healthcare experts to improve DR screening, tending to 
challenges o_f accessib1/rty and accuracy. Results: Sh,dies 
have shown that Al models have achieved diagnosllc 
accuracies comparable to, and sometimes exceeding, those 
of human spec1al1sts. Algorithms based on extensive image 
datasets displays high sensitivity and specificity 1n detecting 
DR stages, from mild non-proliferative DR to v1s1on 
threatening conditions. Al dnven screening reduces 
symptomatic errors. streamlines workjlo\.v and increases 
screening accessibilif)~ particularly 1n underserved regions. 
The ARDA system reflects the 1mpact of Al. enabling 
healthcare workers to detect f)R 1n an effective manner 
via automated retinal image examinations. reducing 
reliance on spec1abzed personnel. Conclusion: Al has come 
to play an important role in DR diagnosis as a scalable 
and e_(feclive suhstllute for conventional screening practices. 
The incorporallon of deep learning in ophthalmologv 
enc,h!cs early derec11on, flmely 1ntervenflons and enhanced 
patient outcomes. With furure developments potcn11ally 
further opllm1z1ng Al models with multunodal imaging and 
real tune diagnosis. Al has poised to fi,rther enhance 1ts 

influence on global healthcare ~ystems 111 their efforts. 

Keywords: Artificial Intelligence (A]), Diabetic Rctinopath~ (DR). 
Machine Lcan1ing, Retinal Imaging, C'on\olut1onal "\cural Nct\\orl-..~ 
{CNNs), Automated Retinal Disease Assessment (\RO\) 
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INTRODUCTION 
Artificial intelligence, or ~ ' is ~ branch of computer science that 
reatcs theories, models, rnventtons, and application systems for 

~c purpose of imitating, enhan_c~~, and exp~ding human concepts 

10 
machines. One of the subd1v1s1ons of AI 1s Machine Leaming, 

ML. which builds intelligent systen1s based on statistical 
techniques. The paradigm remarkably learns and improves the 
efficiency of its execution, even accuracy, without being specifically 
programn1ed. through either a supervised or unsupervised Jeaming 
approach(Kong & Song, 2024). Deep learning (DL), a novel branch 
of ML, has found application in diagnosis in speech recognition. 
image recognition, and even natural language processing. Deep 
learning (DL) has reintroduced the traditional history of unbiased 
and facilitative, retinal image analysis, originating in the 1990s. 
Therefore, a wide range of innovations has been developed rn 
various therapeutic fields including radiology, dermatolog). 
ophthalmology etc., for medical image analysis applications to all 
the fields. Such artificial intelligence (Al) architectures using these 
devices have also been demonstrated to increase diagnostic 
accuracy rates and decrease the cost and numbers of DR screening 
patients (1). The capacity to learn features, as well as to pcrfom1 
the recognition tasks, even when these tasks are based on data 
made available across the layers of (artifictal neurons), b) 
exp]oiting the deep layers which can store at different depths the 
information representations derived from an input and gcncratmg 
a symptomatic output, in part explains the success Smee that 
amazing goal, dozens of examiners have pointed DI at 
Rchabil1tatton and medical work tasks and convc1 tcd it to the bot 
~f high-quality diagnosis, therapy and scrccnmg of a lar~~ \,ll t~t, 

; P_atho~ogies over the last years. DL has also bc~n npplh:d lo 

c 1dcnt1fication of COVlD-19 111 chest X-r~n m the annot,1t1on 
~f lbyroid ultrasound, and 111 the detection and ranking of lung 

2
odo ulc in computed tomography (CT) imngcs(Gu.ybo"ski 1:t :,I., 
20). 

ihis an· I . 1 · ' I t . ice seeks to outlmc the role of A I m 'm11.noslll~ .• lll( 

::ing diabetic rctinopathy, given that Al is nlrL·,ah bl'i_ng 
co

111 
e~sed for a myriad of other conditions Om: or lltL~ ma.1or 
Phcations of diabetes is Dr, which is an eye chscasc illat can 
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sc, ~rdv hinder , is1on TI1e event of DR is caused by prolonged 
h,T,crglyccm,a resulting 111 damage to the retinal capillaries which 
engenders the perception of flags as \\ell as light. The occurrence 
of DR 1s alanningl) high in the working-age population globally 
and it 1s estimated that by the year 2030, there \\ill be 191 million 
sufferers of DR(Nakayama ct al. , 2023). 
The rates of proliferative diabetic retinopathy. extreme non­
prol1ferat1vc DR, macrovascular DME, and VTDR (Vision 
threatening Diabetic Retinopathy) are on the rise. It is estimated 
that the number of patients suffering from sight threatening VfDR 
globally "ill surge to about 44.8 million from 28.5 million in 
2020 by the year 2045. There is a growing concern for the ever­
increasing rates of DR, which is set to become a global health 
nsk. m the near future. Screening patients also presents an 
opporturut) to reduce the rates of visual impairment as "ell as 
offer great insight into sight threatening stages of DR for ncccssan 
follo,, -up and treatment strategies. DR burden 1s highest 1~ 
developing countries due to reasons that arc at no exception 
publicl) and clinically unknown , low- and mcd1um-rncome 
countries (LMlCs) DR appears to be more frequent because less 
health-care facihttes compared with high-income countnes(London .. 
n.d.). Patients \\t1th clear/undetermined diabetes mcllitus ,, ere 
enrolled m a study of diabetic retinopathy mc1dencc rates and 
incidence of eye-threatening diabetic retinopath~· (\'TOR) in India. 
In order to ensure mformalion authenticity and rehabiht~. the 
present study is constructed as cross-sectional shape and qual i~ 
assurance and control is made lo be strictl) uuplcmcntcd. D1.1b"~t,c 
rctinopathy and VTDR status were the main outcome \U11abks 
and were g1vcn weights over risk factors selection nnd 
overestimation of prevnlc.:ncc m n general \\Ctghtcd fonn.\t :md nlsc.) 
rccognizmg the risk foe tors Rcprcscntat l\ cs from ten ch1),cn ~tntc~ 
and one unio11 tc1 ritory undcn\cnt snmpling; the niml and ur~'\1\ 

domains v~crc fu1 the, s11hcl1\iclcd, kacltng to thr crc.1tion l,r ,\ total 
of 22 stratn. 'J he study 111d1catcs that then.· \\as n substnnti.1I burden 
of Vrl l)R in lndi:1 \\hich in t11111 ckmonstratcs the nocd for future 
plans v.hc,c the heterogeneity of VTDR burdC'n is t.,kt'n mto 
considi.;1ntio11 i11 01dc1 to cffcctlH:lv scrocn ,rnd trr.H d1.,hct1l~ 
rctinopathy in the trnmlr)(Rnman d nl. , 2022) . Pt'l)pl0 sutl('111t.g 
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"' ·\ duilx"tl.-S in a six-c1fic region :ire th~ !-UbJ,~s of n.'\tl0t'l:ll DR 
,.; '\.'Cmng c~unp.·ugns Th~c campaigns are oon!!,1d.:rcd to be an 
,· ,l.';.,'t', c pubhc h.:.:1lth 1 n1UJti\'c :umcd ~t clinHJl3tmg ,,!'1on l05s 

(' .. ~ ,,'\l b, OR In order to nunmu.:.c lo:-:- of sight. \\htch lS :i 

t· _:hh s1mpk t.,sl-.. R-gula, DR c'\J.min.iuon 1-. cruc,:il. Time and 
fit~, K'tJ.I htmtat,ons .u~ ma;or l!iSUc~ for both cnJocnnologtSl$ :ind 
'-'·''·thaln1olog1sts Fundus photograph-basc-J ,crecmng nught be.­
'•· t~c?cnt due to thl." sm:ill number of cnrolkJ ophthalmologists .. 
~t'\.'\: .tlh ~tcrs of n.:tmJ.l d1s1:ast.~. ho,, c, .:r. this could ha\'c a 
~:.1 or 1mp.1ct DR IS the most common ocul.lr ,:bcula.r intb:llon 
clur:ictl."n7'..-d b~ ~aturcs ~-uch a:; m1cro.,ncul"\ :-ms. ha~inonhaf~­
.. "'\.id.Jtl."s. and nco, .1scul.1n.:ation Programmed :iCrtcnmg for 
nfxuvn \\Ould 1mohc first ph~stca.ll, m:ukmg thcs.: IOJUrie5 on 
f..1.:idus image~ Afkr tb1s, a prcumm.11) candidate ~election lS 

pcrform.--d usmg mJchmc kaming(Gr:"\OO\\ski ct al. 2023) But 
when 3 n311orul sunc, was conducted m 2013 .. onl) 30", of O\l 
IX11J-."!lt:i b.Jd ~'-"O undcrgo·ng annual d1k1tc-d fundtL'- C\.'ln~ h, an 
ophthalmologist \\luch 1s unammousl) acccptro as the gold 
stnndard for DR d1:ignos1s The s1gnif1c!lnth· high annual DR 
,crmung rare among ch:ibcuc pabcn~ ca.u ~ \:~laincd b) muh r .: 
factors A numb.:r of reasons could ha, c JC\.'otmtcd for the high 
annual DR scn.~mng rate among 0\ I ~u..:nl.!- On.: m3JOr n--:tson? 
Patlcnts often do not rccogni.·c the ,'3ltK or routmc- oc .1 l;i 
Q'.nnu.11.3tlons. 5tncc DR •~ oftt.--n as, mptom:itJc m t!!, ,.r', ~~~ 
Second. pal 1:nt~ oft,11 don ·1 c,pc11c 1c, cnl~-d fonll.t~ 1~!X,·t ~ ~ 

Also. the pst,cnts arc not going tor :hc'lf rounm: fonut,, d1c-ck,­
bec:tusc of the mi'-conc1:pt1on that :iuA c1cut bk"l0d :lu~"::- '-'Olltrol 
,,1U rcmo\'c lhc nsk for DR to 1mp1.:,,c or m~t.1,t.i-.lll(" Euhanc-mg 
the chruc.al rclc\'ancc and patient romfort of \'Ul n"' '°)'- C:\-run., 

remain e,-cn U1ough cduc:mng patient, about ,c-n-aung for dmbctic 
comphcauons b the k\:) to tnckhng thc,t> dmllcngc, \rutk,nt 
mtclhgencc (Al) n:~carch m n:storauon 1mngmg has ~c.-~th 
bcromc a topic of mtcrcst !due to] ~c\'cml re:tsotl'- \1>3rt from 
the broader health consc-qucncc~, n, n1lab1ht, of 1mngc datn 
robou1.auon for dct<'CUon. prehmuml) :iUCC\~scs nnd the oonfidet""C 

e pion Al for DR dctcct,on use of \I for DR d,'1C\.'11ot1 tus 
rod ccd the cncourngmg results llmt some \l s,'Slcrns de t\\mstmtc 
r exc.ccd human perfommncc "1th re •nrd to nrc:umc, These 
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factors hn, c come together to render DR not only a baseline (and 
thc1~forc inc\1tablc) pomt in the use of AI in health care. for 
medical diagnosis and treatment, or ,~hatevcr. The focus on DR 
extends beyond demonstrating Lhe potential of AI to contribute an 
option for enhancmg diagnostic and therapeutic outcomes for a 
range of illnesses, bul 1t also constitutes a prett) basic need for 
global hcalth(Kong & Song. 2024). 

REVIEW OF LITERATURE 
(Grzybo,,ski cl al., 2020) The reviewed paper highlights the 
dcvclopmg concern of diabetic retinopathy (OR) as a major 
worldwide eye wc11bcing issue, especially due to the expanding 
predominance of diabetes and a maturing populace. AI. particuJarly 
through machine learning and deep learning. has nsen as a 
promising apparatus in computerizing DR discovery. A fev. Al­
dn\ien screening innovations have illustrated vigorous symptomatic 
execution, v. ith a few as of nm, accessible commerc1alJ) However. 
their widespread integration into healthcare faces significant 
challenges, including moral concerns, patient privacy, medico-legal 
suggestions, and the require for a viable clinical arrangement show. 
Whereas AI-driven screening holds incredible potential in 
anticipating visuaJ impalilllent caused by DR as it was a restricted 
number of these advances arc right no,\ in commercial utilize. 
Future investigate must address basic issues such as making strides 
quiet acknowledgment, guaranteeing information security, and 
making AI models more mterpretable (settling the ··black box 
.. issue). The fruitful selection of Al in ophthalmology will depend 
on overcommg these obstructions and guaranteeing the consistmt 
integration of Al-based arrangements into clinical practice. 

(Nakayama ct al , 2023) This study investigates how Al is utiliml 
in tclcophthalmology for diabetic rctinopath) (DR) scm,nina. 
comparing existing frame,\orks, reasonableness issues, and 
execution challenges. Out of 132 suncyc<l articles. as it wen, nine 
met the ci itcria, covering tclcmed1cinc frtllllC\\orks, Al calculati<Jna. 
financial affect, and picture quality \Vhcrcas AI-poworod 
tclcmcdicinc cun make strides gel to DR screening. the ccmidor 
highlights key gaps- most inquir~ about centres on high-income 
nations, with smnll tcpr\!scnlallon from low-income locales. Also, 



146 l lnrne,\\W?, Technology nm/ /1111ol'(1/io11 for Sustainahle ( im l1/I, 

no ponders surveyed post-dcplo}mcnt inclinations or social impacts. 
For AI 111 DR screening to be genuinely successful, future efforts 
must centre on diminislung biases. improving data diversity. and 
guarantccmg reasonable and impartial execution around the ,, orld. 
Financial and social studies will be sigmficant in directing the 
capable selection of Al-driven healthcare arrangements. 

(Padhy ct al.. 2019) Al in medicine is quickly advancing. 
ad, ert1sing awesome potential for mass screening and earl) 
conclusion. In diabetic rctinopathy (DR). Al-powered mstruments 
analyse fundus images to help clinicians m distinguishing and 
evaluating the disease cffcctivcl}. This not as it were speeds up 
determination but moreover decreases the require for exceedingly 
prepared pros, making screening more open. AI-driven healthcare 
technologies point to minimize patient visits, lower costs. and 
optimize doctors· workloads. Whereas Al improves dec1sion­
makmg, it isn't ho,\cver able of replacing clinicians complctcl) 
Progressing headways in AI arc refining DR location calculations. 
clearing the way for more precise and effective screening 
arrangements. 
(RaJalakshmi cl al , 2018) This study assesses the adequacy of 
Al-based automated software for recognizing diabetic rctinopath~ 
(DR) and sight-thrcalcn,ng DR (STD R) utilizing fundus 
photography captured with a smartphonc-bascd gadget. A total of 
296 patients v.ith type 2 diabetes \\ere evaluated. comparing Al­
based evaluating with ophthalmologists· assessments. The Al 
software illustrated tall affectability (95.8% for DR. Q9 1 ° o for 
STDR). demonstrating its solid capactl) to cltstmgu1sh cn.,;1..•s In 
an, ca.sc, specificity was lower (around 80°,o). mcamng som~ \\ rong 
positives happened. Jn spite of tlus, th~ Al mstrnm~nt app~a11..·d 
significant uncforstanding with ophthalmolop,1sls, proposmg tt 111.1, 

serve as a proficient beginning screening appniatus fo1 mnss DR 
detection Jn gcncrnl. Al-powered sma,tphom: 1clinal imaging olkns 
an adaptable, cost-cfh:ctivc anangL·nn.:nl fo1 L't1tl~· DR sCll\'111ng, 

cspcciall} m rcsourcc-l11nitccl setting~ Jn ,lll) cas1.:. oph1hahnolog1sts 
remain esscntinl for confirn11nR diagnosL·s and mc1s1.:cmg l11..\1tm~:nt 
(Tan & Wong, 2023) Oiabct1c rcli11opa1h, (DR) H:mains a ma1or 
worldwidu health challcnp,c. \\Ith ,ts bu1dcn mo,mg prop,rc.ssl\cl\ 
toward low- and m1cJdlc-111comc nations. Progresses in unagmg, 
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phnrmacolo~~ic t rcatmcnts. and artificial intelligence (AI 

"l,·tt)itw the long run of DR management. Key adva ) arc 
" • .. ' :- nccrn 
incorpo,atc opllcal coherence tomography (OCT), antt-v{nts 

mcdicmcs. .\I-based scrccnmg. and novel treatments like GF 
AI · t · · t d t l qualit 

t rcatmcnt B, 2030, 1s an 1c1pa c o p ay an indeed Y 
· DR d · t· d c 010re 

prommcnt pa1t m d 
1
_ . cterm_1

1
n
1
a 1?n an 1orecast, whereas more 

current imaging mo a 1t1ehs . w1 g1~e more comprehensive illness 

c, aluattons. Also. rcsearc 1s growmg past vascular comphcat 
. IO~ 

to focus on retinal neural dysfunction as a basic perspective f 

DR In any case, guaranteeing that these headways arc simllar~. 

available over all financial settings is bas ic to decreasing visu~ 

1mpainncnt rates around the world. Future efforts must focus on 

bridging the crevice between tall- and low-resource locales 

o, erhauling classification frameworks , and makmg inventiv~ 

medtcmes broadly accessible to guarantee equitable eye care for 

all. 

(Abdalla & Mohanraj , 2025) Artificial intelligence (AI) and 

machine learning (ML) are revolutionizing diabetic retinopathy 

(DR) care by enhancing screening precision, improving early 

discovery, and empowering personalized treatment techniques 

These technologies analyse vast datasets to anticipate disease 

movement with high accuracy, permitting clinicians to form more 

educated choices whereas reducing their workload. AI-based 

screening tools like IDx-DR and Eye-Art can be conveyed ill 

essential care and remote settings, i1nproving acccssibilit) for 

underscrvcd populations. By automating screening and streamlt?illg 

workflows, AI makes a difference guarantee con,cment 

determination and opti rnizcd treatment path" a) s Ho"c' c~: 
challenges stay, counting technological scalabilit). mornl concci:~ 

like algorithmic inclination information protection. aud t~'-
. r ' o111pktc,, 

requirement ,or strong regulatory system For . .\1 to c . ,, 
J• • • I . . ·•·c:1n:h1."· 

rea 1;.r..c its potcnt1a m DR care, collnbornt,on bct\\ccn 1 ~~ • \\ th 
I ' • • t• :\l\f I 

CJUll~tans, policymakers, nnd technolog1sts ,~ s1gm ,c~ _, , ,~
1
~,11 

~ nt1~1uc<l p1ogrcssions, Al and ML can s1gmfic<lntl~ ,c~iu~~wr'-' ll 
impamncnl and lhc global hu1dcn of DR. shaping tin; 

ophthalmic hcal thcn1c. 1 
,,cs 

(Pi , , k' . . . 1, • , of di.1 ,~. 
CCZ)llS I ct al ., 20:J I) With the 11\Ctl..!asmg pr~'-1 ~m;l,; l , .

1 
111;1Jl1r 

mcll,tus (DM), dinhct,c 1..:ye disease (DED) is gdtmg w ll • 
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\\Orld\\idc conc~rn. Early diagnosis through imaging-based 
~rJW,ning ~tratrpics remains the leadmg technique for avoiding 
\ bion misfortune Tclcmcdicinc and Al-powered screening 
~tratcgics arc changmg DR location by making it more available 
and proficient. The survey found that fundus cameras (both stable 
nnd portable). ultra-wide-field (UWF) imaging, and optical 
coherence tomograph) (OCT) are broadly utilized for DR 
screening. AI calculations play a pivotal part in automating image 
assessment allowing non-specialists to capture and analyse retinal 
pictures utilizing smartphones and AI-enhanced adapters. This 
advancement clears the way for large-scale in-home testing. 
lesscnmg dependence on specialized healthcare providers. Looking 
ahead. ophthalmic care is anticipated to become increasing})' AI­
driven and inaccessible. with pre-specialist diagnostics rccognizmg 
healthy eyes and as it were referring cases that require encourage 
consideration. llus move will optimize healthcare assets. making 
DR screening more cost-effective, versatile, and open to a broader 
population. 
(Banerjee et aJ., 2025) The study provides the analysis of the 
market antidiabetic brands in Nagpur, India, which is a lackmg 
area of concern. The mvestigalion further focuses on ,,cstcm and 
northern parts of Nagpur, highlighting the ant1-diabcttc mcchcmc 
prescriptions at phannacics Moreover, this r~port pro, ides the 
complete li~t of the prcscnb(.;(J anl1-d1abct1c mcd,cmcs, such as 
Jaunmet XR CP Tablet and Glychiphagc SR I mg Tablet. and the 
,-espccti~e frequencies of pr1,;script1on for other it~ms on the hst. 
nus demographic stud} provides the 1nformat1on on group~ of 
ages prescribed brands in ant1-diabct1c thcrap, All in .\ll, 1h1.' 
htcrature research oflcrs relevant aud infonmllt\'~ d,1ta ,lhout th\.· 
prevajJmg preferences nm( marker or n111i-diabd1c btands 111 ~.l~•pur 

(¥ao et al., 2021) The study fuJ1hc1 10potl s th~ \.111:111011 in cl1,,hdtt' 
retmopatl1y prevalence in diabi::I ic palienls art'OHlmg to ,l~.,'-', 11..'11,1on 
and diabetes dwatio11 and scvc,c dinlmtic 1cli11opnlh) Nl'''-'tlhclt-ss 
11 has some Jimitntious such ns snwll sa111plo si1r l,Hl111'-' tt, ~tud, 
dyslip1dcmias mid c,11diovuscul:u diseases, ,111d 1.'10.;;s sn'lwn.,1 
nature. ' I he study impliuM 11ml oculnr diseases nml h, P'--'1~•.IH';wmia 
may in turn co-occ111 because or sumo cha11gcs i11 lhl.." blood 1dinal 
barrier, which incrcai:,cs the , isk of' the lin,;I dis1Jas~ to app~nr in 
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the presence of the second. These factors also can affect the 

as~ociation bct\\c~n c,c diseases 

(Stc1m11ct7 ct al . 2021) Cataracts and under corrected refractive 

errors arc the rnain causes of blindness and vision impainncnt 

across the globe during the twentieth century ( 1990 to 2019). 

accordmg to the Lancet Global Health stud} . The number of people 

affected has increased ,, ith the population gro,\th and aging: over 

15 million people aged 50+ bhnd due to cataracts and 86 rniJJion 

people "1th uncorrected refractive errors. It urges for development 

of additional affordable eye care services. earl) screening and 

treatment a\'ailab1hty to address future global requirements. 

(I\ There a G(i-ccmic lhresho/d for lvlortalif)' Risk, n.d .) In the 

Paris Prospect 1, c Stud). linking 7.0 I 8 non-diabetic men to 

mortality. there is no clear cutoff point for fastmg, or 2-hours 

glucose concentrations ,,hich mcrcase mortality nsk. Mortality from 

all causes. and from coronal) heart disease, rn fact increased ,,ith 

increasing glucose levels m a continuing fashion At fasting glucose 

of 5 5 mmol/1 and 2-hour glucose of 5.0 mmol/1, the lowest 

mortalit) rates were observed. TI1e risks of mortality rose to a 

significant degree even for modest hyperglycaemia. Trad1t1onal 

diagnostic glucose cut off ,alucs based on rctmopathy data are 

challenged m this stud) 

(Jasuja ct al., 2013) The Framingham Heart Study also discovered 

that the higher \\C arc as men in estrone (or estrad1ol) lc,els 

correlate. the more likely he 1s to be diabetic Elc,atcd cstronc 

,\as also long1Ludmally a s1gmficant predictor of mc1dcnt diabetes 

over 6.8 years. "1th a twofold mcrcasc in estrone lcvds suggesting 

a certain t\\ofold mcreascd odds of developing T2DM of 77- 93°/0 

The stud, offers some suggestion that in men, cstrone ma, be a . . 
better biomarker of dtab~tes risk than estradiol. mcanmg that 1n 

some cases, hom1onal regulation contributes to the progression of 

metabolic disease 

(Lee & Afshari, 2025)Th1s article looks mto the changing global 

burden of blindness and , ision impaim,cnt from the pcrspecti, c 

of demographic. soc1occonomic and technological transfonnations 

It notes that although rates of blindness, slandnrd1.1cd for age. ha, c 

fallen in the bull,. of areas, ugc111g populations and longer hfc 
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c,pccta.nc1cs arc responsible for mowuiug the absolute numb\!rs , 

Largcl~ unchanged still arc cataracts, age-related macular 
degeneration, diabetic retinopath) (DR) glaucoma and uncorrected 
rcfracll\.C errors as causes of vision loss. The report comments on 
the need for scalability and an increasing chasm in eye care 
between ncb and poor nations. Therefore, it lughhghts Ute need 
to provide c.1rl~ screening, a fforcfabl~ thcrap1c!.. and Al enabled 
solutions, to reduce the long-term effects of J\Oidablc blindness 
particularly in the less pri, ilcgcd locations. 

RESEARCH GAP 

Despite Al ·s unfathomable potential in diabetic rctinopath) (DR) 
screening. a fow issues still need lo be resolved. In lo\,. and 
middle-income countries ,,here OR diagnosis state of the art is 
not available despite an increase in DR cases, there is a significant 
gap in representation Furthcnnorc. whereas Al models jNrfom1 
\\CII in controlled studies, rr..;al-\\odd auangem1.:nl bnngs issues 
like algonthmtc bias and fairness. "hich arc frequent!) ignored 
Another challenge is mtegratmg AJ 11110 c'Cisting h~1lthcarc s,stcms, 
as numerous studies focus on the 111no\at1on itself instead of ho,, 
it can ~ consistently u11h1.cd in routine medical practice Moral 
concerns, such as patient mfonnation protection and rcgulaton 
approval, to require clearer rules A key 1mpcd1mcnt of Al 111 DR 
screening is lls dark box naturi.;, meaning climcmns do not 
contmuouc;I~ get it hO\\ the caJculallon makes dcc1s1onc.. ,,hich 
can affoct believe and appropnal1on Besides. financial poss1bihtY 
remains uncerwm, as Lh1.;rc ·s limited research on whether \I-based 
screening 1s really CO!.t-cfTcctivc \\ ithin the long run . l\1ost \l 
progressions centre on diagnosis. but little ,,ork hns lx:~n donl.l 
on personalized Al-driven treatment mcthodolog1cs to ant1c1patc 
disease progression and darcct patient car1.: ·1 o make Al a gcnuntd) 
transfon11ativc instn11111.:nt for DR ad111inistt.1tion. flllurc n:sl.larch 
must centre on makmg these frame,\01ks mo10 straight forwa1d. 
open, and cons1slcntl-v coordinates 11110 l11.::ihhca1c nround the 
\\orld 

OH.JKc·1·I vi,: 

·1 h1; purpose of the prc:-;cnt stud\ \\ilS to t·,plorc the application 
of Af Ill DR d1agnos1!\ (1 C I.RV/I.RV ro.- deep h.:.\11\lllg ,11\d 
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computcnsc-0 screen mg) for DR The apphc.at100 of AJ 

healthcare. for example, ophthalmolom, has al~ enh.1nccd 

DR detection pcrfonmmce \\1th mcrcased speed 

RESEARCH l\lETHODOLOGY 

The rev,c" cd studies ~,!:•:~cd literature re,1e\\s. AI mod 

ad, ancemcnt. clinical tn3Js. and tc]cmedicmc apphc.anons f; 

diabetic rctinopathy (DR I screening A fC'\, papers conducl:d 

precise n;, IC\\!> utilizing <tlL1bJ,1.-s like PubMed. EMBASE. cd 

MEDLf\E. anahsing studies on .\J-drh-en diagnosis. tclcmroicme 

and imaging proc1..-durcs. Cxpc .. ·-1.,"";W studies ce"trcd on maclm:Jr 

learning and deep lcmung models. preparing C~ '\:> 01 huge rmmJ 

p1crure data.,cts and comparing Al e\'aluating "i-. "t' • ..halmologisc • 

3ppr31sals Cltmcal trials. counting a study on 1n1 diabetic pa11:ms 

ucihzmg smartphonc-based fundus imaging. ~5~ Ars :-.d~"lC' 

in real-,,orld settings \\ Ho·s rl.'.port on , s .. , "~ al, ~- ~ 

whtch prm ides an ms1ght on the ccononuc burden that QD ~cl) 

~ caused due ro ,1S1on impainn1.11t and .1 so l~"'li'.'s ~, '" , ,~ 

global ,1s1on 1mpamnent ultin1:1tcly leadin~ to 1:itn.i~~ DR ci,, 

K~ challenges identified include algorithmic b,a.s 'Tl<Y.l ~ -~ 

rcgulatOT) issues, and mtegr.uion into '1~1: :,c.1 ~ ~\\\' ...s · i.., 

stud) underscores the no.""CI for adaptable. impart.J:i AI arr::i.ng .. ~-~ 

co impro\c DR sc~nmg. espec1:ill~ m l!·ide"'--erved ~ o-is 

RESULTS AND DISCl'SSIO~S 

RESULTS 

In 2022, 828 million people \\Orld,nde \\ere e,L11!ltt.-d to '-1=1,~ 

diabetes and 212 million of\\luch (1.e J, 0 ooft1e glol:l:il '1~ • .- :-... , 

burden) \\Crc m lndia. Other high burtkn countnes an:- t~ l :1 , .. \.i 

State~ (~2 \f), Pakistan (.lo \l). ClunJ ( 1-tS~l) :md BrJ (' ':\I) 

Of pooph.: "ith diobch:~. 12 5 p1.'rcrnt hJ, c dt.\~etes rctmc.'l',,th~ 

(DR) and 4 percent hare \lston 1hrl'Jttnm-, DR ne -" 1.·, 1 .. :t~(' 

of DR 111 Bangladesh is 25° o bc-causl' th~re ,'\n' IK't num e\'t 

doctors m the countn Out of the 2 : btlhon l'k."O:,k ""'-'. ha~\' 

, ision impairment, 3 9 m1lhon h,\\ c DR and 1s 1\'~l'I\.'" t'I \' for 
contnbutmg to the , 1sion loss 

DR related v 1s ion lo:;s nloni: 1cs11lls in i 111 h1lhon J. h\\r ,,f 10,;t 

pro<lucll\ ity and ,t 's cstim.1tcd that the DR itsdt C\''-" 'l'lll-.'\\ "' \' 
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m the range of $166 billion. Al solutions like King's College 
pn."Cliction modd. Goo~•1c·~ ARDA, Al Optics· Sentinel Camera 
had up to 97.5% scns1ttv1t\ and 98.5% specificity, amt have also 
nidurcd the scrccninp cost by $140 per patient. For comp,uison, 
when men ha, c DR. they ha, c slightly higher rates than \\omen, 
and OR risk increases dramatically with age and time since 
d1.1b~t1:s. 

DISCUSSION 
The results sho,, the extreme ncccsslt) of readily acce,sible and 
rncxpcns1,e means to address DR especially in LMJC' where the 
prc\'aknce of diabetes is gro\\mg but people with diabetes have 
restricted access to specialists AI tcchnolog1cs have become a game 
change in prO\ iding effective real time screenings in rural and 
basic care scttmgs. lmt1at1ves such as Google ·s ARDA in India 
and Thailand and Orbis · AI powered scrccrungs m Bangladesh 
show ho\\ ophthalmolog) practices usmg scale-able solutions 
reduce ophthalmologist's workload and accelerates the diagnosis. 
Personalised care is also guaranteed using AI, meaning that high 
nsk patients are attended to immediately Despite these. fc" 
barriers ha,e been overcome: algorithmic bias, ethical issues. 
integration in the healthcare system and gcneralisabilit) in resource 
constrained environments. Despite the obvious \lsual loss. e\en 
in the presence of a diabetic eye problem. AI can full~ 
re,olutionise diabetic eye care. 

FIGURES 

• 
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CONCLUSION 
Although DR is a serious global health concern in particular in 
low- and middJc-incomc countries \\ here diabetes 1s on a quick 
rise, the onset of diabetic rctinopath) as a disease is rclatt,cly 
nc,,. There 1s concern over that untreated diabetic consequences 
can be \'Cl) serious, e,en ,·1s1on thrcatcrung dJabct1c retmopath) 
(OR) as there are welJ above 828 milhon of those who live ,,1th 
diabetic in the world. and more than 20 percent of those numbers 
call India home. The fact that 445 million people are still treated 
is increasing such risk because many of them are unaware of the 
disease, even in sight of the progress in healthcare. Artificml 
intelligence has greatly changed the landscape of DR screening 
and management. The clinical performance of these prcdtcti,c 
models to the NHS. Google's ARDA and the Sentinel Camera to 
97.5% sensiti, it} arc all uncanny and very cost effective at sa,ing 
around $140 per patient. It also showed that Al can help augment 
efficienc) of clinicians b) 40% or more m early detection and 
help relic,e additional burden on already overburdened eye care 
services. 
Also, Al helps in customised risk categorisation, and that minimises 
unnecessary examinations in low-risk situations and makes sure 
that high risk is attended to, urgently. \Vhile these are stil1 
problems, namely a need for strong data protection. moral 
guidelines, and scale integration in the system as a \\hole to 
provide scalable implementation. Additionally, most of the Al 
systems need adaptation to be used m different global populations 
as the) arc trained on the datasets from the !ugh-income regions 
However, the promise is evident. In particular, Al drt\'Cn DR 
screening helps to make eye care more egalitarian. accessible, and 
cheap pnmarily in regions of patient's po\'ert}. \V1th continu1t) o{ 
innovation and appropriate use of Al, it can great!) reduce 
preventable blindness and transfom1 the global treatment of dmb~uc 
eye car~ 
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