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Abstract: Hypertension is becoming a major public health problem worldwide. 

Although chronic hypertension is an established risk factor for cardiovascular, 

cerebrovascular and renal disease, acute elevations in blood pressure can result in 

acute end organ damage with significant morbidity. This study was done to evaluate 

clinical profile and the risk factors for hypertensive retinopathy in patients of more 

than 40 years age and evaluate the dyslipidemia and its correlation to retinopathy. 420 

patients attending OPD and admitted in medicine wards SGMH Rewa were included 

in study. Patients were interrogated and investigated including RBS, fundus 

examination and fasting lipid profile. Retinopathy was diagnosed by ophthalmoscope. 

In this study out of 420 patients 30.71% were having normal fundus examination and 

69.29% patients had retinopathy. There is significant association of increasing 

retinopathy with age, male gender, illiteracy, hypertension, smoking, obesity, alcohol 

intake, tobacco chewing and dyslipidemia (p <0.0001). Hypertensive target organ 

damage(TOD) like hypertensive retinopathy can now be diagnosed early and, may 

be reversed with specific and aggressive treatment. Probably the most important 

aspect in the treatment of a hypertension is to adherence to antihypertensive therapy 

during long-term follow-up and early recognition of target organ damage. 

Keywords: Hypertension, Lipid profile, Retinopathy, Target Organ Damage (TOD).  

 

INTRODUCTION 

Hypertension is becoming an important public health problem worldwide. A 

recent report on the global burden of hypertension indicates that nearly 1 billion adults 

(more than a quarter of the world’s population) had hypertension in 2000, and this is 

predicted to increase to 1.56 billion by 2025 [1]. 

 

In high-income countries, strong public health 

policies, multisectoral preventive action and widely 

available diagnosis and treatment have led to a 

reduction in the prevalence of high blood pressure. In 

contrast, in many developing countries including India 

the disease burden caused by raised blood pressure has 

increased over the past decade due to rapid urbanization 

and globalization leading to adoption of unhealthy 

lifestyles [2]. 

 

Dyslipidemia itself is known to be a risk factor 

for retinopathy and other ocular abnormalities. When it 

is associated with diseases like diabetes, hypertension 

the outcome is complicated. Its role in association with 

diabetic retinopathy and age related maculopathy is 

well proven [3,4].  

Dyslipidemia in hypertensive patients may act 

as a predisposing risk factor, an aggravating or 

complicating factor. An understanding of hypertensive 

retinopathy manifestations, spectrum of findings and 

their association with components of lipid profile (Total 

Cholesterol, LDL, HDL, and Triglycerides) may be 

helpful in risk stratification and in tailoring of anti-

hypertensive and lipid lowering treatment.  

 

Hence this study was carried out to assess the 

association between retinopathy and concentrations of 

various serum lipids, in patients with essential 

hypertension. 
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MATERIAL AND METHODES 

This was a cross-sectional study carried out 

over 420 patients attending OPD and admitted in 

medicine wards SGMH Rewa from April 2016 to 

September 2017. Patients were interrogated and 

investigated including RBS, fundus examination and 

fasting lipid profile. Staging of hypertensive retinopathy 

was carried out using Modified Keith Wagner Barker 

Classification [5]. For different groups and parameters, 

mean and standard deviations were calculated. Means 

of the relative groups were compared using Student’s‘t’ 

tests. The Chi square test were used to identify the 

independence of the groups and the level of different 

parameters. 

 

The average of the systolic and diastolic blood 

pressure values of 3 measurements was taken with five 

minutes intervals on the right arm, in sitting position 

after 10 minutes of rest. Hypertension was diagnosed 

according to JNC-7 criteria, those with systolic blood 

pressure >140 mmHg and diastolic blood pressure >90 

mmHg or who were taking antihypertensive medication 

were considered to have hypertension [6]. Blood sample 

for lipid profile was taken after an overnight fast. 

Dyslipidemia was defined if patient had Total 

cholesterol >200mg/dl or Serum Triglyceride >150 

mg/dl or Serum HDL <40 mg/dl in males, <50 mg/dl in 

female and Serum LDL >100 mg/dl [7]. 

 

Inclusion criteria 

• All patients of both the sexes above 40 years age 

who have hypertension 

• All patients attending OPD and admitted in 

medicine wards of SGMH REWA 

 

 Exclusion Criteria 

• Those with age less than 40 years age 

• Patients suffering from diabetes, high myopia, 

patients with hazy ocular media in both eyes, and 

other retinal vascular disorders were excluded from 

the study. 

 

OBSERVATIONS AND RESULTS 

 

 

Graph 1- Distribution of Hypertension as per Age and Sex 

  

Above graph shows that there are higher 

incidence of hypertension in males than females 260 

(61.9%) are males and 160 (38.10%) are females. 

(Graph no. 1). 
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Graph 2- Distribution of HTN cases according to JNC VII classification of HTN 

  

In our study 260 (61.90%) were male and 160 

(38.10%) were female. Out of 420 patients 63 (15.0%) 

patients were in Pre HTN, 164 (39.04%) patients in 

stage I and 193 (45.96%) patients in stage II. (Graph 

no.2). 

 

Table-1: Showing Relationship of Hypertensive Retinopathy with Serum Total Cholesterol 

Grades of   

hypertensive 

retinopathy 

Serum total Cholesterol level (mg/dl) Total 

 <200 200-239 >240  

Normal 114 (39.31%) 9 (10.46%) 6 (13.63%) 129 

Grade I 75 (25.86%) 13 (15.11%) 4 (9.0%) 92 

Grade II 64 (22.06%) 34 (39.53%) 17 (38.63%) 115 

Grade III 34 (11.72%)  21 (24.44%) 13 (29.54%) 68 

Grade IV 3 (1.03%) 9 (10.46%) 4 (9.0%) 16 

Total no of 

patients 

290 (69.04%)  86 (20.47%)  44 (10.47%)  (420) 

P value  <0.0001 

 

Out of 420 patients, 290 (69.04%) had total serum 

cholesterol within normal limits (< 200 mg /dl). of 

which 176 (60.68%) patients had retinopathy. In the last 

group of 44 (10.47%) patients with serum total 

cholesterol levels of  >240. 38(86.36%) patients had 

retinopathy.  

Overall the increase in total serum cholesterol 

levels correlated well with increasing severity of 

retinopathy (p<0.0001). (Table no.1) 

 

Table-2: Showing Relationship of Serum LDL Cholesterol with hypertensive Retinopathy 

Grades of 

hypertensive 

retinopathy 

Serum LDL Cholesterol level (mg/dl) Total 

 <130 131-159 >160 

Normal 91 (34.60%) 34 (36.17%) 4 (6.34%) 129 

Grade I 74 (28.13%) 16 (17.02%) 2 (3.17%) 92 

Grade II 72 (27.37%) 26 (27.65%) 17 (26.98%) 115 

Grade III 21 (7.98%) 13 (13.82%0 34 (53.96%) 68 

Grade IV 5 (1.90%) 5 (5.31%) 6 (9.52) 16 

Total no of  

patients 

263 (62.61%) 94(22.38%) 63(15.00%) 420 

P value is <0.0001 
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Out of 420 patients studied, 263 (62.61%) had 

serum LDL-Cholesterol levels of < 130 mg/dl (normal). 

Of which 173 (65.39%) had retinopathy of varying 

grades. The last group of 63 (15.00%) patients had 

serum LDL-Cholesterol levels of ≥ 160 mg/dl 

(abnormal) of which 59 (93.65%) had retinopathy. 

Overall, the increasing level of serum LDL-cholesterol 

showed statistically significant correlation with 

increasing the grades of hypertensive retinopathy (P < 

0.0001). (Table no.2). 

 

 

Graph 3: Showing Relationship between LDL and HDL Ratio with Retinopathy Grade of Hypertensive 

Retinopathy 

P value is <0.0001 

 

Overall this table shows that the increasing 

values of LDL: HDL-cholesterol ratio correlated 

positively with increasing severity of retinopathies, 

which was statistically significant (P < 0.0001) (Graph 

no.3). 

 

 

Graph-4: Showing Relationship of Serum Triglycerides with Hypertensive Retinopathy 

P value is <0.0001 

 

This table illustrates that as triglycerides level 

goes up the prevalence and severity of hypertensive 

retinopathy also increased which was statistically 

significant (P <0.0001). (Graph no. 4). 
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Graph-5: Relation of hypertension with obesity, smoking, alcohol and tobacco chewing 

 

This graph shows that overall incidence and 

severity of hypertensive retinopathy is higher in obese, 

smoker, alcoholic and tobacco chewers in comparison 

to non-obese, non-smoker, non-alcoholic and non-

tobacco chewers counterparts. (Graph no. 5)   

 

DISCUSSION 

During this study 420 patients of hypertensive 

were screened. In this study maximum incidence of 

hypertensive patients was seen in the sixth and after the 

sixth decade of life. 161 patients out of 420 (38.33%) 

belonged to the age group 61-70 years, whereas 38 

patients out of 420 (9.04%) were in 40-50 years of age 

group. 

 

In present study we found higher incidence of 

hypertension in males than females, 260 (61.9%) are 

males and 160 (38.10%) are females. These results are 

comparable with the study of Gupta R P et al. [8] who 

found in their study 64% were males and 34% females. 

L. Kannan et al. [9] in their study among 189 

hypertensive patients 81 females and 108 males. Male 

preponderance in our country in hypertension can be 

attributed to the educational and psychological stress. 

Males are also more likely to approach health care setup 

early in our country as compared to females. Hence 

detection rate of hypertension in males is higher. 

 

In present study, there was an increased 

incidence of hypertensive retinopathy in patients having 

high serum total cholesterol level and this association 

was statistically significant (P < 0.0001). 

 

Similarly, Bastola et al. [10] in their study, 

also showed that there was a statistically significant 

difference in the mean serum cholesterol level (F = 

10.38; P < 0.001) of patients with normal fundus and in 

those with different grades of hypertensive retinopathy. 

In recent study, Gupta R P et al. [8] also showed that 

there was an increased incidence of hypertensive 

retinopathy in patients having high serum cholesterol 

level and this association was also statistically 

significant (P < 0.0008). 

 

In present study we also found a significant 

association between high serum LDL-Cholesterol and 

the severity of the retinopathy, (p<0.0001). Badhu et al. 

[11] and Bastola et al. [10] also showed a significant 

correlation between high serum LDL-cholesterol and 

hypertensive retinopathy. 

 

In present study the association of LDL: HDL-

Cholesterol ratio with the retinopathy was found to be 

statistically significant (p<0.0001). Our results are 

comparable to study of Gupta R P et al. [8].  

 

In our study overall association of serum 

triglycerides was found significant with retinopathy 

(p<0.0001). Gupta R P et al. [8] also found a significant 

association between serum triglycerides and 

hypertensive retinopathy patients (P < 0.01). Mean 

triglycerides levels were also found to be high in grade 

II and higher grades of hypertensive retinopathy 

patients in a study carried out by Bastola et al. [10]. 

 

Thus, this study shows a definite association 

between serum lipid parameters and the prevalence of 

hypertensive retinopathy. 

 

In our study out of 420 patients 171 (40.71%) patients 

were non-smoker and 249 (59.28%) were smoker. 

Higher incidence of smoker in stage I 110 (67.07%) out 

of 420. These results are comparable with the study of 

Kannana L et al. [9] and the study of Paul P et al. [14].  

 

Out of 420 patients 144 (34.28%) patients 

were non-alcoholic and 276 (65.71%) were alcoholic. 

Higher incidence of alcohol intake in stage II 139 
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(70.02%) out of 420. These results are comparable with 

the study of Manimunda SP, et al. [12] who found 

prevalence of alcohol was 54%.  Heavy alcohol intake 

is associated with both an increased risk of 

hypertension, as well as treatment-resistant 

hypertension. In a cross-sectional analysis of Chinese 

adults ingesting > 30 drinks a week, the risk of having 

various forms of hypertension increased from 12% to 

14% was reported by Wildman et al. [15] Puddey et al. 

[16] reported that the regular consumption of alcohol 

elevates blood pressure, with global estimates that the 

attributable risk for hypertensive disease from alcohol is 

16%. 

 

Out of 420 patients 184 (43.80%) patients 

were non tobacco chewer and 236 (56.19%) were 

tobacco chewer. Higher incidence  of tobacco chewing 

in stage I 97 (59.14%) out of 420. These results are 

comparable with the study of Kannana L et al. [11] 

found that out of 189 patients of hypertension 47(24.86) 

were tobacco chewer and 142(75.13%) were non 

tobacco chewer. Habit of tobacco chewing is varied in 

prevalence in different population groups depending on 

social and economic status. 

 

CONCLUSION 

Hypertensive retinopathy has been found to 

occur in more oftenly people with hypertension above 

40 years of age, with a mean age of 60 years. 

 

There was an increase in incidence of 

hypertensive retinopathy with increasing levels of 

serum total cholesterol, serum LDL, and serum 

triglycerides. 

 

This study focuses on the clinical profile of 

hypertension, the associated risk factors, the most 

frequent types of TOD, and their clinical setting. These 

characteristics lead to better knowledge of the natural 

history of the complications of arterial hypertension. 

 

Hypertension and dyslipidemia are the 

leading risk factors for morbidity and mortality 

throughout the world. Hypertensive TOD like 

hypertensive retinopathy can now be diagnosed early 

and reversed with specific and aggressive treatment. 

The early detection and severity of typical end organ 

damage and secondary diseases are key determinants 

of prognosis in patients suffering from arterial 

hypertension where organ damage is still at a 

reversible stage. The diagnosis of hypertensive TOD 

is of decisive importance. 

 

Tobacco chewing, obesity, smoking and 

alcohol intake increases chances of getting hypertension 

and subsequent retinopathy. They constitute modifiable 

risk factors for hypertensive TOD. 

 

Probably the most important aspect of the 

treatment of a hypertension is to assure adherence to 

antihypertensive therapy during long-term follow-up 

and early recognition of TOD. 

 

REFERENCES 

1. Kearney PM, Whelton M, Reynolds K, Muntner P, 

Whelton PK, He J. Global burden of hypertension: 

analysis of worldwide data. Lancet. 2005;365:217–

23. 

2. World Health Organization. Global status report on 

non communicable diseases 2010. Geneva, World 

Health Organization. 

3. Chew EY, Klein ML, Ferris FL, Remaley NA, 

Murphy RP, Chantry K, Hoogwerf BJ, Miller D. 

Association of elevated serum lipid levels with 

retinal hard exudate in diabetic retinopathy: Early 

Treatment Diabetic Retinopathy Study (ETDRS) 

Report 22. Archives of ophthalmology. 1996 Sep 

1;114(9):1079-84. 

4. Klein R, Clegg L, Cooper LS, Hubbard LD, Klein 

BE, King WN, Folsom AR. Prevalence of age-

related maculopathy in the Atherosclerosis Risk in 

Communities Study. Archives of ophthalmology. 

1999 Sep 1;117(9):1203-10. 

5. Dodson PM, Lip GY, Eames SM, Gibson JM, 

Beevers DG. Hypertensive retinopathy: a review of 

existing classification systems and a suggestion for 

a simplified grading system. Journal of human 

hypertension. 1996 Feb;10(2):93-8. 

6. Chobanian AV, Bakris GL, Black HR, Cushman 

WC, Green LA, Izzo Jr JL, Jones DW, Materson 

BJ, Oparil S, Wright Jr JT, Roccella EJ. The 

seventh report of the joint national committee on 

prevention, detection, evaluation, and treatment of 

high blood pressure: the JNC 7 report. Jama. 2003 

May 21;289(19):2560-71. 

7. Executive summary of the Third Report of the 

National Cholesterol Education Program (NCEP) 

(2001) Expert Panel on Detection, Evaluation and 

Treatment of High Blood Cholesterol in Adults 

(Adult Treatment Panel III). JAMA. 

2001;285:2486–2497. 

8. Gupta RP, Gupta S, Gahlot A, Sukharamwala D, 

Vashi J. Evaluation of hypertensive retinopathy in 

patients of essential hypertension with high serum 

lipids. Med J DY PatilUniv. 2013;6:165-9. 

9. Kannan L, Satyamoorthy TS. An epidemiological 

study of hypertension in a rural household 

community. Sri Ramchandra J. Med. 2009;2(2):9-

13. 

10. Bastola P, Pun CB, Koirala S, Shrestha UK. 

Fasting serum lipids and fundus changes in 

hypertensive patients. Nepal J Med Sci 2012;1:103-

7. 

11. Badhu B, Dulal S, Baral N, Lamsal M, Shrestha 

JK, Koirala S. Serum level of low-density 

lipoprotein cholesterol in hypertensive retinopathy. 

Southeast Asian J Trop Med Public Health 

2003;34:199-201. 

12. Manimunda SP, Sugunan AP, Benegal V, 

Balakrishna N, Rao MV, Pesala KS. Association of 

https://saspublishers.com/journal/sjams/home


 

 

Anurag Chaurasia et al., Sch. J. App. Med. Sci., Mar 2018; 6(3): 811-817 

Available online at https://saspublishers.com/journal/sjams/home    817 

 

 

hypertension with risk factors & hypertension 

related behaviour among the aboriginal Nicobarese 

tribe living in Car Nicobar Island, India. Indian J 

Med Res. 2011;133(3):287-293. 

13. Thakurta TG, Panda P. Study of relationship 

among hypertension, overweight and obesity in 

individuals of different age groups. International J 

Con Med Res 2017;4(3):733-736. 

14. Paul P, Dorjdagva J. The Association Between 

Smoking And Hypertension In Ukraine. UEF 

Elecronic Publications January 2014 fi:uef-

20140570. 

15. Wildman RP, Gu D, Muntner P, Huang G, Chen J, 

Duan X, He J. Alcohol intake and hypertension 

subtypes in Chinese men. Journal of hypertension. 

2005 Apr 1;23(4):737-43. 

16. Puddey IB1, Beilin LJ. Alcohol is bad for blood 

pressure . 2006 Sep;33(9):847-52. 

https://saspublishers.com/journal/sjams/home

