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ABSTRACT 
Background: Hypertensive retinopathy in a population indicates the level of hy-
pertension control and risk for cardiovascular events and a 10-year risk of stroke 
mortality. So early detection of retinopathy is crucial for various reasons.  

Methodology: This study was conducted on 300 patients without known retinal 
problems included by convenient sampling method in the hypertension clinic at a 
tertiary care facility in Chennai from August to December 2021. Data was gath-
ered using a questionnaire by in-person interviews and dilated fundoscopic ex-
amination. The Chi square test and the Fischer's exact test were used for associ-
ations. 

Results: The average age of the participants was 59.13 (±9.7) years. 188(62.7%) 
participants had hypertension for less than five years and 13.3% had regular eye 
check. The prevalence of retinopathy is 49.3%. In which 28%, 17.3%, 4% had 
Grade 1, Grade 2, Grade 3 respectively. Patients with hypertension more than 5 
years, non-compliance to medications, not doing regular blood pressure check, 
being employed in non-professional occupation, with history of ocular pain and 
impaired vision had significant association with retinopathy. 

Conclusions: As the study had half the hypertensive patients with retinopathy, it 
is imperative to provide comprehensive health education and prioritize regular 
screening for retinopathic changes among hypertensive patients. 
 

Keywords: Hypertensive Retinopathy, Hypertension Control, Cardiovascular Risk, 
Early Detection, Prevalence and Risk Factors 

 

INTRODUCTION 
The worldwide prevalence of noncommunicable diseases 
(NCD), particularly hypertension and diabetes, are on the 
rise. In the year 2000, it was estimated that 26% of the 
world's population (972 million people) had hyperten-
sion, and this numbers are expected to increase up to 
29% by 2025, primarily in economically developing na-
tions.[1] 

Poorly controlled hypertension can have a significant 
impact on various organs such as the brain, heart, kid-
neys, and eyes, leading to damage in these target or-
gans. Hypertension is a well-established risk factor for 
several eye conditions that can even threaten vision, in-
cluding retinal vascular occlusion, retinal microaneu-
rysm, and non-arteritic anterior ischemic optic neuropa-
thy. Among these hypertensive changes, hypertensive 
retinopathy (HR) is found to be the most common.[2] 
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Hypertensive retinopathy occurs due to damage to the 
retinal blood vessels, and it can cause three types of oc-
ular damage: retinopathy, optic neuropathy, and cho-
roidopathy. Therefore, retinal microvascular changes 
serve as indicative signs of hypertensive retinopathy and 
can assist in determining its severity and guiding treat-
ment for hypertension. The rise in systemic blood pres-
sure affects the retinal vessels, leading to constriction. 
Early and timely detection of hypertension can be bene-
ficial in preventing hypertensive retinopathy.[3] 

In a nested case-control study in patients with age relat-
ed eye diseases in Wisconsin (the Beaver Dam Eye 
Study) the presence of retinal microaneurysms, retinal 
haemorrhages, and retinal arteriolar narrowing was as-
sociated with a high 10-year risk of stroke mortality.[4] 

Added to hypertension, genetics also plays a role as an 
etiological factor for hypertensive retinopathy. It has 
been largely reported that hypertensive retinopathy is 
linked to cardiovascular morbidity and mortality. Hence, 
the frequency and the range of hypertensive retinopathy 
in the population indicate the level of hypertension con-
trol and the associated risks for cardiovascular events. 
In addition, hypertensive retinopathy can serve as a tool 
for cardiovascular risk assessment for the clinical man-
agement of hypertensive patients.[5] 

Hence, the early detection of hypertensive retinopathy in 
hypertensive patients is crucial for various reasons, in-
cluding preventing the progression of visual and cardiac 
complications. Given the significance of hypertensive 
retinopathy, this research aimed to assess the frequen-
cy, stages, and the factors related to hypertensive reti-
nopathy among known hypertensive individuals receiving 
care at the hypertension outpatient department in a ter-
tiary care hospital in South India. 
 

MATERIALS AND METHODS 
This is a cross-sectional study which was conducted be-
tween August 2021 and December 2021 on 300 hyper-
tensive patients who visited the hypertension outpatient 
department at a tertiary healthcare facility in Chennai. 
The method of convenient sampling was applied to in-
clude the participants for the study. The study included 
all patients who gave their consent to participate, regard-
less of their age and gender. Patients with hypertension 
who had pre-existing retinal problems, diabetes, cardio-
vascular disease, chronic renal disease, or other comor-
bidities were not included in the study. Ethical clearance 
was obtained from the Institutional Ethics Committee, 
and the study was conducted in accordance to the ten-
ets of Declaration of Helsinki. Data was gathered using a 
predesigned questionnaire through in-person interviews 
after obtained the written informed consent from all the 
included hypertensive patients visiting the hypertension 
clinic. The questionnaire included sociodemographic in-
formation, information about ocular symptoms, specific 
lifestyle factors, as well as previous instances underlying 
hypertension. Blood pressure measurement, slit lamp 

examination and dilated fundoscopic examination was 
carried out for all the participants and the findings were 
recorded. Blood pressure measurement was taken by 
the investigators and the fundoscopic examination was 
done at ophthalmology department by an experienced 
Optometrist. Data was recorded into an MS Excel sheet 
and statistical analysis was done using the IBM SPSS 
Software. The frequency and percentage of the data 
were used for descriptive statistical analysis. The Chi 
square test and the Fischer's exact test were used to 
identify statistically significant association among various 
factors related to hypertensive retinopathy. A value of ‘P’ 
less than 0.05 was considered significant. Keith Wagener 
Barker (KWB) grading system was used to classify dif-
ferent grades of hypertensive retinopathy. According to 
Keith and Wagner's classification, hypertensive retinopa-
thy is graded as follows:[6] 

Grade 1: Mild arteriolar attenuation, broadening of arte-
riolar light reflex. 

Grade 2: Severe arteriolar constriction associated with 
deflection of veins at arteriovenous crossings. 

Grade 3: Copper wiring of arterioles, banking and taper-
ing of veins, right angled deflection of veins, haemor-
rhages, cotton wool spots, hard exudates. 

Grade 4: Changes of grade 3, silver wiring of arterioles, 
disc swelling. 

Approval of Institutional Ethical Review Board: Obtained 
(SMC/2021248). 
 

RESULTS 
Demographic characteristics: This study included 300 
hypertensive patients, with most of them being females 
(174, 58%). The mean age of the study participants was 
59.13 (+/- 9.7) years, and significant numbers (128, 
42.7%) were elderly, aged over 60 years. A considerable 
number (98, 32.7%) were unemployed, while the majori-
ty (186, 62%) were engaged in various occupations such 
as skilled, semiskilled, or unskilled work. 
 

Table 1: Characteristics of study participants (N =300) 

Characteristics Participants (%) 
Age category (Years)  

41-50 76 (25.3) 
51-60 96 (32) 
61-70 88 (29.4) 
>70 40 (13.3) 

Sex  
Male 126 (42) 
Female 174 (58) 

Education  
Illiterate 36 (12) 
Schooling only 250 (83.3) 
Degree 14 (4.7) 

Occupation  
Unemployed 98 (32.7) 
Other occupations 186 (62) 
Professional & Semi- professional 16 (5.3) 
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Table 2: Associated factors of Hypertension (N=300) 

Variables Cases (%) 
Health care Seeking Parameters  

First time diagnosis   
During routine checks up 136 (45.3) 
During emergency service 158 (52.7) 
During screening program 6 (2.0) 

Duration of Hypertension  
Up to 5 years 188 (62.7) 
6 to 10 years 78 (26.0) 
>10 years 34 (11.3) 

Place of diagnosis of HT  
Govt 224 (74.7) 
Private 62 (20.7) 
Others 14 (4.6) 

Regular eye checks up 40 (13.3) 
Regular Blood pressure check up 212 (70.7) 
Take medications regularly 162 (54.0) 

Risk factors & Symptoms  
Taking Alcohol 44(14.7) 
Smoker 52(17.3) 
Doing Physical activity 76(25.3) 
Family history of HT 156(52.0) 
Headache 146(48.7) 
Dizziness 128(42.7) 
Ocular pain 94(31.3) 
Impaired vision 174(58.0) 

 

Table 3: Proportion of Hypertensive Retinopathy 

Hypertensive Retinopathy  Cases (%) 
Retinopathic Changes (N=300) 

 

No  152 (50.7) 
Yes 148 (49.3) 

Grades Of Hypertensive Retinopathy (N=148) 
 

Grade 1 84 (28) 
Grade 2 52 (17.3) 
Grade 3 12 (4) 

 

Only a small percentage (16, 5.3%) were involved in pro-
fessional or semi-professional work. Additionally, most 
of them had gone to school (250,83.3%), some (36 
,12%) of the participants were illiterate, and only a few 
(14, 4.7%) had completed a degree course. The socio-
demographic characteristics of the study population are 
exhibited in table 1. 

Hypertension status: About half (52.7%) of the patients 
received their diagnosis of hypertension while seeking 
emergency care; for the remaining patients, the diagno-
sis was made coincidentally during a screening program 
or regular check-up and most of the participants had 
their diagnosis at a government run hospital 
(224,74.7%). The total duration of hypertension among 
this study participants ranges from one year to 20 years. 
Mean duration is 5.49 (+/- 4.72) years. Many study par-
ticipants (188,62.7%) had hypertension for less than five 
years, and 162 (54%) participants regularly took their 
medications. Additionally,212 (70.7%) participants 
checked their blood pressure at least once in every three 
months, but only 40,13.3% had checked their eyes for 
changes related to hypertension. 

Hypertensive Retinopathy symptoms: In the last three 
months, the participants were asked if they had experi-
enced any symptoms related to hypertensive retinopathy 
and almost all the patients had any one of the symptoms 
asked. Thirty one percent of the patients stated that they 
experienced eye pain, and almost half of the hyperten-
sive patients had a history of headache, forty three per-
cent had complaints of dizziness, and fifty eight percent 
of patients had reported having visual impairment.  

Table 2 displays the findings of the additional factors for 
hypertension and hypertensive retinopathy, which in-
cluded alcohol, smoking, family history, and physical ac-
tivity. 

Proportion of Hypertensive Retinopathy: Out of the 300 
patients who underwent slit lamp examination and dilat-
ed fundoscopic examination, 148 individuals (49.3%) ex-
hibited retinopathic changes of varying degrees. Among 
them, the largest proportion of participants, (84 individ-
uals, 28%) had grade 1 changes. Grade 2 changes were 
observed in 52 participants (17.3%), while only 12 indi-
viduals (4%) had grade 3 alterations. These findings are 
presented in Table 3. 

According to univariate analysis, a greater number of 
cases of hypertensive retinopathy is seen in females and 
participants above 60 years of age, however this differ-
ence is not statistically significant. Retinopathic changes 
were observed in 61% of the participants who were illit-
erate, 49% of those who had gone to school alone, and 
43% of those who had at least one degree, although no 
statistically significant difference was found in these dif-
ferences. The presence of hypertensive retinopathic 
changes was not significantly associated with current 
smokers, consuming alcohol, and those with a family 
history of hypertension; However, employment in non-
professional occupations as well as unemployment were 
significantly correlated (p <0.05) with hypertensive reti-
nopathy. Table 4 presents the results. 

This study examined the relationship between the pres-
ence of hypertensive retinopathic changes and the sta-
tus of hypertension. It found that a higher percentage of 
participants with hypertension for six to ten years, not 
taking medications on a regular basis, and the partici-
pants who did not have their blood pressure checked on 
a regular basis were significantly more likely to have hy-
pertensive retinopathy (p <0.05). A statistically signifi-
cant association was found between the presence of ret-
inopathy-related symptoms specifically impaired vision 
and ocular pain and hypertensive retinopathy. (Table 5) 

Individual blood pressure measurements were done for 
all the participants before sending them for fundoscopic 
examination. The systolic pressure ranged from 110 to 
250 and the diastolic pressure ranged from 70 to 140. 
The mean systolic pressure was 145.4+/- 20.8 and the 
mean diastolic pressure was 88.2+/- 9.8. But the level of 
blood pressure in the participants and the presence of 
hypertensive retinopathy has no statistically significant 
association. 
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Table 4: Demographic characteristics and Hypertensive Retinopathy (N = 300) 

Parameters Hypertensive Retinopathy (N=300) Total (%) p value 
No changes (%) Grade 1 (%) Grade 2 (%) Grade 3 (%)     

Adult & Elderly       
< = 60 years 92 (53.5) 52 (30.2) 22 (12.8) 6 (3.5) 172 (100) 0.354 
>60 years 60 (46.9) 32 (25.0) 30 (23.4) 6 (4.7) 128 (100)   

Sex       
Male 72 (57.1) 24 (19.0) 22 (17.5) 8 (6.3) 126 (100)  0.128 
Female 80 (46.0) 60 (34.5) 30 (17.2) 4 (2.3) 174 (100)    

Occupation level       
Unemployed 62 (63.3) 16 (16.3) 18 (18.4) 2 (2.0) 98 (100) 0.042* 
Other occupations 84 (45.2) 64 (34.4) 32 (17.2) 6 (3.2) 186 (100)   
Professional & Semi-professional 6 (37.5) 4 (25.0) 2 (12.5) 4 (25) 16 (100)   

Education       
Illiterate 14 (38.9) 6 (16.7) 12 (33.3) 4 (11.1) 36 (100)  0.155 
Schooling only 130 (52.) 76 (30.4) 36 (14.4) 8 (3.2) 250 (100)    
Degree holder 8 (57.1) 2 (14.3) 4 (28.6) 0 (0.0) 14 (100)   

Family history       
Yes 70 (44.9) 50 (32.1) 30 (19.2) 6 (3.8) 156 (100) 0.502 
No 82 (56.9) 34 (23.6) 22 (15.3) 6 (4.2) 144 (100)   

Alcohol       
Yes 24 (54.5) 8 (18.20) 10 (22.7) 2 (4.5) 44 (100) 0.628 
No 128 (50.) 76 (29.7) 42 (16.4) 10 (3.9) 156 (100)   

Smoking       
Yes 26 (50.0) 12 (23.1) 14 (26.9) 0(0.00) 52 (100) 0.414 
No 126 (50.8) 72 (29.0) 38 (15.3) 12 (4.8) 248 (100)   

Total 152 (50.7%) 84 (28.0) 52 (17.3) 12 (4.0) 300 (100)   

 

Table 5: Relation of Hypertensive status and Hypertensive Retinopathy (N = 300) 

Parameters Hypertensive Retinopathy (N=300) Total (%) p value 
No changes (%) Grade 1 (%) Grade 2 (%) Grade 3 (%) 

Duration of Hypertension       
Upto 5 years 118 (62.8) 48 (25.5) 18 (9.60) 4 (2.1) 188 (100) 0.001* 
6 to 10 years 18 (23.1) 24 (30.8) 28 (35.8) 8 (10.3) 78 (100)   
>10 years 16 (47.1) 12 (35.3) 6 (17.6) 0(0) 34 (100)   

Taking medications regularly       
Yes 100 (61.7) 44 (27.2) 18 (11.1) 0 (0) 162 (100) 0.002* 
No 52 (37.70) 40 (29.0) 34 (24.6) 12(8.7) 138 (100)   

Regular BP check up       
Yes 110 (51.9) 64 (30.2) 38 (17.9) 0 (0) 212 (100) 0.003* 
No 42 (47.8) 20 (22.7) 14 (15.9) 12(13.6) 88 (100)   

Regular eye checks up       
Yes 22 (55.0) 6 (15.00) 12 (30.0) 0 (0) 40 (100) 0.235 
No 130 (50.0) 78 (30.0) 40 (15.4) 12 (4.6) 260 (100)   

Headache       
Yes 68 (46.6) 46 (31.5) 26 (17.8) 6 (4.1) 146 (100) 0.767 
No 84 (54.5) 38 (24.7) 26 (16.9) 6 (3.9) 154 (100)   

Ocular pain       
Yes 34 (36.2) 42 (44.7) 14 (14.9) 4 (4.2) 94 (100) 0.018* 
No 118 (57.3) 42 (20.4) 38 (18.4) 8 (3.9) 206 (100)   

Impaired vision       
Yes 70 (40.3) 58 (33.3) 34 (19.5) 12 (6.9) 174 (100) 0.008* 
No 82 (65.1) 26 (20.6) 18 (14.3) 0 (0) 126 (100)   

Total 152 (50.7) 84 (28.0) 52 (17.3) 12 (4.0) 300 (100)   

 

DISCUSSION 
There was a substantial variation in the proportion of ret-
inopathy among people with hypertension across the 
globe. Hypertension is one among the most common 
chronic medical conditions in middle aged and elderly 
population and it is also a primary risk factor for various 
complications including retinopathy. In this study the 

proportion of hypertensive retinopathy is 49.3%. The 
similar finding was reported in a study done by Erden et 
al which documented the presence of hypertensive reti-
nopathy in 66.3%.[7] But the study by Kabedi et al has 
stated that the incidence of hypertensive retinopathy is 
83.6%. [8] However few studies have showed a lower 
rate of retinopathy too. Likewise, a study by Klein R et al 
has recorded a lower rate of hypertensive retinopathy as 
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7.8%. [9] 

The higher proportion of hypertensive retinopathy in our 
study may be due to duration of hypertension, non-
compliance to medications, not having regular tracking 
and control of the blood pressure level due to lack of 
awareness. In this study, the presence of grade I, II and 
grade III hypertensive retinopathy was 28%,17.3% and 
4% respectively.  

We found a very higher proportion of mild hypertensive 
retinopathy. This is like a study done in Malawi where 
mild grades reported in 70.2% of the study participants 
and a study done in Bangladesh where the proportion of 
grade 1 and grade 2 retinopathies among hypertensive 
patients was 46% and 32%, respectively, and only a few 
hypertensive patients (<2%) showed grade 3.[10,11] The 
same finding was also found in a study done in Ghana 
where the prevalence of mild grades of retinopathy 
among hypertensive persons was as high as 69.4%.[12] 

The mean age of this study participants was 59.13 
years. Similar age group was screened for hypertensive 
retinopathy in studies by Bastola P et al and by Pun, C., 
& Tuladhar, S. Other studies like by Mondal RN exam-
ined hypertension retinopathy at fifties.[12-14] While this 
study had not found a statistically significant difference 
in the proportion of hypertensive retinopathy between 
males and females, other studies had presented con-
trasting findings. For instance, Pun, C et al & Tuladhar et 
al observed a higher prevalence among males compared 
to females, whereas a study conducted by Mondal et al 
in Bangladesh reported a higher prevalence among fe-
males than males. [12-14] 

In this study we observed that, non-compliance to medi-
cations, not doing regular blood pressure check, being 
employed in non-professional occupations, and unem-
ployed patients had significant association with hyper-
tensive retinopathy. Also, in this study many hyperten-
sive patients who had history of ocular pain and im-
paired vision had statistically significant association with 
hypertensive retinopathy. The symptoms of retinopathy 
have not been reported in many studies but previous 
studies have documented a comparable correlation be-
tween the duration since diagnosis of hypertension and 
the occurrence of retinopathy which is not found in the 
current study.[12,15,16] 

This study has gathered valuable data on various factors 
and symptoms predictive to retinopathy in hypertensive 
patients, which can support screening and awareness 
activities and serve as a foundation for larger studies to 
explore additional risk factors and broader implications 
for hypertensive retinopathy prevention and manage-
ment. However, this study was conducted in a hospital 
setting with a small sample size that could have given 
the larger proportion of hypertensive retinopathy as 
there might be bias in the selection of study participants 
and the findings of this study may not be generalizable 
to the total population of patients with hypertension. 
More research is needed with larger, more diverse sam-
ple sizes across multiple sites to determine if the find-

ings hold true for the overall population of those with 
high blood pressure. 
 

CONCLUSION 
Nearly half of the individuals with hypertension exhibited 
retinopathic changes in the present study and most of 
the patients had developed certain retinopathy related 
symptoms at the time of diagnosis. Therefore, it is im-
perative to consistently provide comprehensive health 
education and raise awareness regarding follow up and 
the potential complications of hypertension, particularly 
hypertensive retinopathy. Additionally, it is crucial to pri-
oritize regular screening for retinopathic symptoms and 
fundus changes among hypertensive patients. 
 

Authors’ Contributions: TR contributed to the study 
conception, design, data collection, analysis and inter-
pretation, and manuscript preparation. KV was involved 
in all aspects of the study, including conception, design, 
data collection, analysis and interpretation, and manu-
script preparation. SI also participated in study concep-
tion, design, data collection, analysis and interpretation, 
and manuscript preparation. SP contributed to the study 
conception, design, data analysis and interpretation, and 
manuscript preparation. 
 

REFERENCES 
1. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He 

J. Global burden of hypertension: analysis of worldwide data. Lan-
cet. 2005 Jan 15;365(9455):217-23. DOI: https://doi.org/10.1016/ 
S0140-6736(05)17741-1 PMid:15652604 

2. Van Leiden HA, Dekker JM, Moll AC, Nijpels G, Heine RJ, Bouter 
LM, et al. Risk factors for incident retinopathy in a diabetic and 
nondiabetic population: the Hoorn study. Arch Ophthalmol. 2003; 
121(2):245-51. DOI: https://doi.org/10.1001/archopht.121.2.245  

3. Mule G, Nardi E, Cottone S, Cusimano P, Volpe V, Piazza G, et al. 
Influence of metabolic syndrome on hypertension-related target 
organ damage. J Intern Med. 2005 Jun;257(6):503-513. DOI: 
https://doi.org/10.1111/j.1365-2796.2005.01493.x PMid:15910554 

4. Wong TY, Klein R, Nieto FJ, Klein BE, Sharrett AR, Meuer SM, et 
al. Retinal microvascular abnormalities and 10-year cardiovascular 
mortality: a population-based case-control study. Ophthalmology. 
2003 May;110(5):933-40. DOI: https://doi.org/10.1016/S0161-6420 
(03)00084-8 PMid:12750093 

5. Grosso A, Veglio F, Porta M, Grignolo FM, Wong TY. Hypertensive 
retinopathy revisited: some answers, more questions. Br J Oph-
thalmol. 2005 Dec;89(12):1646-54. DOI: https://doi.org/10.1136/ 
bjo.2005.072546 PMid:16299149 PMCid:PMC1772998 

6. Pahor D. Retinal light sensitivity in haemodialysis patients. Eye 
(Lond). 2003 Mar;17(2):177-82. DOI: https://doi.org/10.1038/sj. 
eye.6700292 PMid:12640403 

7. Erden S, Bicakci E. Hypertensive retinopathy: incidence, risk fac-
tors, and comorbidities. Clin Exp Hypertens. 2012;34(6):397-401. 
DOI: https://doi.org/10.3109/10641963.2012.663028  

8. Kabedi NN, Mwanza JC, Lepira FB, Kayembe TK, Kayembe DL. 
Hypertensive retinopathy and its association with cardiovascular, 
renal and cerebrovascular morbidity in Congolese patients. Cardio-
vasc J Afr. 2014 Sep-Oct;25(5):228-32. DOI: https://doi.org/10. 
5830/CVJA-2014-045 PMid:25629539 PMCid:PMC4241591 



  Tamilarasi et al. 

National Journal of Medical Research | Volume 15 | Issue 02 | April-June 2025 119 

9. Klein R, Klein BE, Moss SE, Wang Q. Hypertension and retinopa-
thy, arteriolar narrowing, and arteriovenous nicking in a popula-
tion. Arch Ophthalmol. 1994 Jan;112(1):92-8. DOI: https://doi.org/ 
10.1001/archopht.1994.01090130102026 PMid:8285901 

10. Kayange PC, Schwering MS, Manda CS, Singini I, Moyo VVP, 
Kumwenda J. Prevalence and clinical spectrum of hypertensive 
retinopathy among hypertension clinic patients at Queen Elizabeth 
Central Hospital in Malawi. Malawi Med J. 2018 Sep;30(3):180-
183. DOI: https://doi.org/10.4314/mmj.v30i3.9 PMid:30627353  

11. Mondal RN, Matin MA, Rani M, Hossain ZM, Shaha AC,Singh RB, 
et al. Prevalence and Risk Factors of Hypertensive Retinopathy in 
Hypertensive Patients. J Hypertens. 2017 June;6(2): 241. DOI: 
https://doi.org/10.4172/2167-1095.1000241 

12. Addo J, Smeeth L, Leon DA. Hypertensive target organ damage in 
Ghanaian civil servants with hypertension. PLoS One. 2009;4(8). 
DOI: https://doi.org/10.1371/journal.pone.0006672 PMid:19701488 
PMCid:PMC2729720 

13. Bastola, Pradeep, Cb Pun, Shashank Koirala and Umid Kumar 
Shrestha. Fasting serum lipids and fundus changes in hypertensive 

patients. Nepal Journal of Medical Sciences. 2012 (1): 103-107. 
DOI: https://doi.org/10.3126/njms.v1i2.6609 

14. 14.Pun C, Tuladhar S. Profile of Hypertensive Retinopathy in a 
Tertiary Centre in Western Nepal. Journal of Gandaki Medical Col-
lege-Nepal. 2019; 12(1):22-24. DOI: https://doi.org/10.3126/jgmcn. 
v12i1.22607 

15. Hansdak A, Saravanan V, Manikandan, Navin, Bazroy J, Velavan, et 
al. Screening for retinopathy, risk factors, adherence to treatment 
and complications among diabetic and hypertensive individuals at-
tending a primary care centre in Puducherry, India. Int J Res Med 
Sci.2018;6 (9):3152-5. DOI: https://doi.org/10.18203/2320-6012. 
ijrms20183661 

16. Narendran V, John RK, Raghuram A, Ravindran RD, Nirmalan PK, 
Thulasiraj RD. Diabetic retinopathy among self-reported diabetics 
in southern India: a population-based assessment. Br J Ophthal-
mol. 2002;86 (9):1014-8. DOI: https://doi.org/10.1136/bjo.86.9. 
1014 PMid:12185129 PMCid:PMC1771268 

 


