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ABSTRACT

Introduction: The alarming rise in the prevalence of diabetes mellitus is a global public health
and economic problem. Diabetic retinopathy is the most common ocular morbidity in the diabetic
population and is the leading cause of blindness among the working-age group. This study was aimed
to find out the prevalence of diabetic retinopathy in diabetic patients attending to the department of
ophthalmology of a tertiary care hospital.

Methods: A descriptive cross-sectional study was conducted in the Department of Ophthalmology of
a tertiary care hospital from 15" August to 30" November 2021. Ethical clearance was taken from the
Institutional Review Committee (Reference number: CMC-IRC/078/079-021). Convenience sampling
was done. Basic demographic data, risk factors, clinical characteristics, and prevalence of diabetic
retinopathy were noted. Data entry was done using Statistical Package for the Social Sciences version
26.0. Point estimate at 95% Confidence Interval was calculated along with frequency and percentage
for binary data.

Results: Among 540 participants, 146 (27.04%) (23.29-30.79 at 95% Confidence Interval) study subjects
had diabetic retinopathy changes in at least one eye. Smoking in 88 (60.27%), type 2 diabetes mellitus
in 139 (95.21%), hypertension in 85 (58.22%), raised glycated hemoglobin levels in 120 (82.19%) were
the major factors observed in the study subjects.

Conclusions: The prevalence of diabetic retinopathy was higher in our study when compared to
national studies.
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INTRODUCTION

Diabetic retinopathy is one of the important causes of
visual impairment and blindness in the world, and Nepal
is not an exception to this global burden. The alarming
rise in the prevalence of diabetes mellitus (DM) is a
global public health problem." Diabetic retinopathy is
one of the most serious complications of diabetes that
imposes a great burden on the patient and the healthcare
system. It involves damage to the microvasculature of
the retina from prolonged exposure to the metabolic
changes associated with diabetes.?

There is a paucity of data regarding the prevalence of
diabetic retinopathy from central Nepal. This study thus
primarily aimed to find out the prevalence of diabetic
retinopathy in diabetic patients of central Nepal.

METHODS

This descriptive cross-sectional study was conducted
at Chitwan Medical College and Teaching Hospital
(CMCTH) in the Department of Ophthalmology.

Visual impairment as a result of diabetic retinopathy has

a significant impact on patients’ quality of life, resulting
in an overall negative impact on life expectancy and
productivity.®
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After obtaining ethical clearance from Institutional
Review Committee (Reference number: CMC-
IRC/078/079-021), the study was commenced and
conducted over three- and half-month period from 15"
August to 30" November 2021. All diabetic patients
visiting the Department of Ophthalmology and referred
cases from the endocrinology department of CMCTH
willing to get enrolled in the study were included in
the study. The patients who were not willing, who did
not provide informed consent, patients with chronic
debilitating systemic conditions, patients encountered
in emergency wards, diabetics below 15 years of age
and above 85 years of age were excluded from the
study. Convenience sampling technique was used.

The sample size was calculated using the formula,
n= (22 xp x q)/e?
(1.962 x 0.194 x 0.806) / 0.052
= 240
Where,

n= required sample size,

Z= 1.96 at 95% Confidence Interval (Cl),

p = prevalence of diabetic retinopathy reported by a
similar study, 19.4%*

q= 1-p

e = margin of error, 5%

The required sample size was 240, As convenience
sampling was done, the sample size was doubled to
480. Considering the non-respondent rate of 10%, the
total sample size becomes 528. However, our study
included 540 study participants.

After explaining the purpose of the study and the
confidentiality of data collection, informed consent was
obtained from each participant. The study participants
were evaluated in detail in the following sequence:
visual acuity measurement of each eye separately
(unaided and with a pinhole), extra-ocular movement
assessment, cover test, cover-uncover test, refraction
using a Heine Beta 200 retinoscope, anterior segment
examination with a slit lamp, and detailed fundus
examination. Evaluation of fundus was done by a
retina specialist and consultant Ophthalmologist of
the department of Ophthalmology at CMCTH. Fundus
evaluation was done using direct Ophthalmoscope
and indirect Ophthalmoscopy using +20 Dioptre (D),
+78D, and +90D lenses. Tropicamide 1% and or
tropicamide 0.8% + phenylephrine 5% eye drops
were used to dilate the pupils for fundus evaluation.
All four quadrants of the retina superior, inferior, nasal,
and temporal were examined in detail. The macular and
foveal region was given special attention during the
fundus evaluation. The significant findings from the
fundus were documented and a picture of the fundus
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was drawn only when positive findings were observed.
Modified Airlie House classification and early treatment
and diabetic retinopathy study (ETDRS) were used for
evaluation of different stages of diabetic retinopathy
and macular edema in the study subjects.®

Baseline socio-demographic characteristics, awareness
about diabetic retinopathy in DM patients, visual
morbidity and visual status and the ocular status of the
study subjects, data regarding associated factors like
family history of DM, duration of DM in years, type of
DM, smoking habit, alcohol consumption, body mass
index, co-morbid conditions like hypertension (HTN),
etc were entered in a specifically made proforma
for the study. In addition, investigations like blood
sugar levels, serum total cholesterol levels, glycated
hemoglobin levels (HbA1c) were done in all the study
subjects. The atherogenic index of plasma (AIP) was
also calculated which is a known potential risk factor in
the development of diabetic retinopathy.

The atherogenic index of plasma (AIP) was calculated
using the following formula.™®

AIP = Log (TG/HDL- Total Cholesterol)
AIP<0.11 - low risk

AIP (0.11 - 0.21) intermediate risk
AIP>0.21 increased risk

Statistical Package for the Social Sciences (SPSS)
version 26.0 was used for data entry and analysis.
Descriptive statistics were applied, and results were
expressed as frequencies whereas continuous variables
were expressed as mean = SD or median. Point estimate
at 95% Confidence Interval (Cl) was calculated.

RESULTS

Out of 540 study subjects examined, 146 (27.04%)
(23.29-30.79 at 95% Confidence Interval) study
subjects had diabetic retinopathy at least in one eye.
Mild non-proliferative diabetic retinopathy (NPDR) was
the commonest diabetic retinopathy, seen in 73 (50%)
of the study subjects followed by Moderate NPDR in 29
(21.23%). Clinically significant macular edema (CSME)
was most prevalent in moderate non proliferative
diabetic retinopathy (Moderate NPDR) (Table 1).

Table 1. Types of diabetic retinopathy based on
severity (n= 146).

Variables n (%)

Mild NPDR 73 (50)
Moderate NPDR 31 (21.23)
Mild to Moderate NPDR without CSME 12 (8.22)
Moderate NPDR with CSME 8 (5.48)
Severe NPDR 2 (1.37)
Severe NPDR without CSME 4 (2.74)
Severe NPDR with CSME 8 (5.48)
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Early PDR 2 (1.37)
High risk PDR 2 (1.37)
High risk PDR without CSME 2 (1.37)
High risk PDR with CSME 1 (0.68)
Advanced PDR 1 (0.68)

The mean age of the study participants was 56.4+10.8
years (31-85). One hundred two (69.86%) study
subjects with DR were above 50 years of age. Diabetic
retinopathy was more prevalent in the female gender
77 (52.74%). The majority of the study subjects 124
(84.93%) were from urban areas. Occupation-wise,
diabetic retinopathy changes were more prevalent in
housewives 56 (38.36%) followed by government or
non-government job holders 43 (29.45%) (Table 2).

Table 2. Demographic characteristics among patients
with diabetic retinopathy (n= 146).

Characteristics n (%)

Age group

Below 50 Years of age 44 (30.14)
Above 50 Years of age 102 (69.86)
Gender distribution

Male 69 (47.26)
Female 77 (52.74)
Address

Urban 124 (84.93)
Rural 22 (15.07)
Occupation

Housewife 56 (38.36)
Government/Non-government job 43 (29.45)
holders

Retired 29 (19.86)
Business/Shopkeeper 18 (12.33)

Only 67 (45.89%) study participants were overweight
according to body mass index (BMI). Eighty-two
(66.16%) study subjects had a family history of DM.
One hundred thirty-nine (95.2%) of study participants
had Type 2 DM. Seventy eight (53.42%) of study
participants were not aware of the development of DR
in DM. Duration of diabetes mellitus was more than 10
years in 84 (57.53%) of the study subjects. Eighty-
eight (60.27%) of the study subjects were smokers.
Ninety-four (64.38%) study subjects did not consume
any form of alcohol. Hypertension, in 85 (58.22%)
study subjects was the commonest co-morbid
condition. Presenting best-corrected visual acuity (VA)
was normal in 116 (79.45%) study subjects (Table 3).
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Table 3. Profile of patients with diabetic retinopathy
and visual status (n= 146).

Characteristics n (%)
Body Mass Index

Normal 79 (54.11)
Overweight 67 (45.89)
Family history of diabetes mellitus

Yes 82 (56.16)
No 64 (43.84)
Type of DM

Type 1 DM 7 (4.79)
Type 2 DM 139 (95.21)
Awareness regarding diabetic retinopathy

Not aware 78 (53.42)
Aware 68 (46.58)
Duration of DM in years

More than 10 years 84 (57.53)
Less than 10 years 62 (42.47)

Smoking habit
Yes 88 (60.27)

Never a smoker 58 (39.73)
Alcohol consumption

No 94 (64.38)
Yes 52 (35.62)
Co-morbid disease conditions

Hypertension 85 (68.22)
None 61 (41.78)
Cardiac problems 2 (1.37)
Total 146 (100)
Best corrected visual acuity (VA)

Normal VA 116 (79.45)
Mild visual impairment (VI) - 6/24-6/60 23 (15.75)
Moderate VI - 5/60-3/60 5 (3.43)
Severe VI/Blind - <3/60 2 (1.37)

The mean duration of DM in the study participants
was 9.1 (12.5+4.5) years. HbA1c levels in the study
participants was 8.5% (5.14 +2.0). HbA1c levels were
raised in 120 (82.19%) study subjects. Total cholesterol
level was normal in 109 (74.66%) study subjects. The
atherogenic index of plasma (Log TG/HDL) was raised
in 144 (98.63%) of the study subjects. Fasting blood
sugar (FBS) levels and postprandial blood sugar (PPBS)
levels were raised in 126 (86.30%) and 125 (85.62%)
study subjects respectively. The total cholesterol levels
were normal in majority of the patients (Table 4).

Table 4. Investigative findings in patients with
diabetic retinopathy (n= 146).

Glycated hemoglobin (HbA1c) levels n (%)

Normal 26 (17.81)
Raised 120 (82.19)
Total cholesterol level

Normal 109 (74.66)
Raised 37 (25.34)

Atherogenic index of plasma (Log TG/HDL)

Increased risk 144 (98.63)
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Intermediate risk 2 (1.37)
Fasting blood sugar (FBS) level

Raised 126 (86.30)
Normal 20 (13.70)
Post prandial blood sugar (PPBS) level

Raised 125 (85.62)
Normal 21 (14.38)
DISCUSSION

The current study included 540 study participants;
1080 eyes of these participants were examined in
detail. The prevalence of diabetic retinopathy in the
current study was 146 (27.04%). Mild NPDR and
moderate non-proliferative diabetic retinopathy together
constituted 104 (71.2%) of study subjects with diaetic
retinopathy, whereas; sight-threatening diabetic
retinopathy including clinically significant macular
edema (CSME) constituted 30 (20.5%) of study
subjects. A number of studies show marked differences
in the prevalence of retinopathy in patients with type 2
DM.” ' The prevalence of diabetic retinopathy observed
in our study is higher than a reported literatures*?
from Nepal. These studies reported a prevalence
of 19.4% and 10.1% respectively. However, the
reported prevalence of diabetic retinopathy in the
current study was lower than another similar study’®
and studies done elsewhere in similar countries with
lower-socioeconomic status.'*'® The high prevalence
seen in our study could be due to the fact that the
sample population was taken from the Department
of Ophthalmology, where most of the patients were
referred by an endocrinologist from the endocrinology
clinic for visual complaints unlike some of the studies
mentioned above which were done in communities or
medical diabetic clinics. Different sampling techniques,
sample size, and diagnostic methods may also have
been contributing factors. The very low prevalence
(10.1%) of diabetic retinopathy seen in the study by
Thapa, et al."> when compared to the current study
may be due to the fact that these patients had better
access to health care and in addition had good control
of blood sugar and glycated hemoglobin levels.

The prevalence of sight-threatening diabetic retinopathy
(Severe NPDR, CSME, Proliferative diabetic retinopathy)
in the current study was 30 (20.5%). The finding of the
high prevalence of sight-threatening diabetic retinopathy
(STDR) in the current study did not correlate with the
findings of another study'® which reported a lower
prevalence of STDR of 15.3% and 11.9% in Type 1 DM
and Type 2 DM, respectively. The higher prevalence of
STDR in our study could have been attributed to the
smaller study population, longer duration of diabetes
mellitus in the participants, predominantly hypertensive
study participants, poor glycemic control amongst the
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study subjects, and a large number of smokers in the
study population.

The mean age of the study participants in the current
study was 56.4 years (31-85+10.8). The majority
of the study subjects with diabetic retinopathy 102
(69.9%) were above 50 years of age. Gender wise
females just outnumbered the males. The majority of
the study subjects 124 (84.9%) were from urban areas.
Occupation-wise, diabetic retinopathy changes were
more prevalent in housewives followed by government
or non-government jobs. These findings of the current
study were comparable to various studies done across
the globe.'®"7-2° Females outnumbering the males in the
current study was comparable to the another study.'®
This was attributed probably to a large number of
diabetic females being included in the study.

The patient-related risk factors that do develop diabetic
retinopathy are well known. In the current study family
history of diabetes, Type 2 DM, longer duration of DM
(more than 10 years), awareness regarding diabetic
retinopathy in the DM patients (78, 53.4% - not aware),
concurrent co-morbid conditions like hypertension and
smoking habits (Table 3) were predominant in study
subjects with diabetic retinopathy. These findings
from the study were comparable to studies done
elsewhere.’2° Inclusion of more patients with type
2 DM in the current study meant that it was a risk
factor to develop diabetic retinopathy later which was
attributed to the persistent presence of risk factors and
uncontrolled blood sugar levels in the study population.

Hypertension has been documented as a risk factor in
studies from Middle East® and also by a longitudinal
UK prospective diabetes study group.?' Report from
UAE reveals that diabetic retinopathy is marginally
significantly associated with hypertension.?? While
in contrast, many studies including those from Hassa
(KSA), Riyadh (KSA), and from South India®® were
not able to find any significant role of hypertension
in the development of diabetic retinopathy. In our
study, hypertension was the only observed prevalent
co-morbid condition which is a known risk factor for
diabetic retinopathy, this finding from the study was
comparable with the study from the UK and the Middle
East.%2

BMI and smoking did not appear as significant risk
factors according to studies in UAE,?? and Tehran;?* the
latter finding is in contrast to a report from Madina,?®
and South India?® that documented smoking to be
associated with an increased prospect of diabetic
retinopathy, which correlated very well with our study
findings. Eighty-eight (60.3%) study subjects with
diabetic retinopathy were smokers in the current study.
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The ocular and visual status of the study participants
were predominantly normal in our current study (Table
3) as non-sight threatening diabetic retinopathy was
more prevalent in the current study.

Poor glycemic control is a risk factor for the
development and progression of diabetic retinopathy
and is associated with a higher prevalence of diabetic
retinopathy as shown by reports from different studies.
Glycated hemoglobin level (HbA1c) is one of the most
reliable indicators for glycemic control over a period of
time."® In the current study HbA1c levels, fasting blood
sugar, and postprandial sugar levels were analyzed to
find out glycemic control in the study population. As
the study was conducted in a tertiary level hospital,
and with co-morbid conditions like hypertension being
more prevalent in the study population, total cholesterol
level, triglycerides, high-density lipoprotein, and low-
density lipoprotein levels were also analyzed to ensure
better treatment modalities for the study subjects.
The atherogenic index of plasma was used as a serum
biomarker for predictive risk for future development
of cardiac events, and to observe the development of
diabetic retinopathy.

In the present study, glycated hemoglobin level
(HbA1c), fasting blood sugar (FBS), post-prandial blood
sugar (PPBS) was raised predominantly in patients with
diabetic retinopathy. These findings from the study
correlated and compared very well with the current
understanding of the literature on the development of
diabetic retinopathy in people with poor glycemic control
over a period of time.''® The findings from the current
study further established the fact that poor glycemic
control is one of the key risk factors responsible for
progress to retinopathy changes in diabetic patients.

The total cholesterol levels were normal in 109
(74.7%) study subjects in the current study. Study
has been reported which did not find any significant
association of serum lipids with development of diabetic
retinopathy in patients with diabetes.?® Atherogenic
dyslipidemia is characterized by low high-density
lipoprotein cholesterol (HDL-c) and/or high triglyceride
levels. This dyslipidemia is particularly common in type
2 DM and has been reported to be associated with both
microangiopathy and residual cardiovascular risk in type
2 DM patients.?’-?% In the current study we analyzed the
atherogenic index of plasma in the study subjects and
found it was significantly raised and was contributing

to the development of diabetic retinopathy.

The findings from our study were comparable to various
studies across the globe and were not comparable to
some studies done in Nepal and abroad. We would like
to further recommend exploring risk factors associated
with the development of diabetic retinopathy and
diabetes mellitus particularly focusing on atherogenic
dyslipidemia as a serum biomarker and conducting
similar studies from other parts of the country.

CONCLUSIONS

The prevalence of diabetic retinopathy in the current
study was higher than the national estimates and lower
or similar to the reported prevalence from international
literature. Mild non-proliferative diabetic retinopathy
(NPDR) and moderate NPDR were the most common
types of diabetic retinopathy observed. Non-sight
threatening diabetic retinopathy was predominant in the
study. Longer duration of diabetes mellitus, smoking,
concurrent co-morbid conditions like hypertension, poor
glycemic control, raised atherogenic index of plasma
were the predominant risk factors observed in these
patients with diabetic retinopathy. Continuous effort
is required from healthcare professionals in counseling
diabetic patients about the role of blood sugar level and
hypertension control in reducing the risk of onset and
progression of diabetic retinopathy. Health education
for diabetic patients about the need to have regular
eye evaluation for early detection and management of
diabetes-related eye complications is recommended
through awareness campaigns like World Diabetes Day.

ACKNOWLEDGEMENTS

We would like to pass our sincere debt to the patients
and their families without them the study would have
been never possible. We acknowledge the department
of Ophthalmology, Chitwan Medical College Teaching
Hospital, Nepal.

Conflict of Interest: The research was awarded by the
Chitwan Medical College Research Grants 2021/22.

REFERENCES

1. Coffey JT, Brandle M, Zhou H, Marriott D, Burke R, Tabaei
BP, et al. Valuing health-related quality of life in diabetes.
Diabetes Care. 2002 Dec;25(12):2238-43. [PubMed | Full Text
| DOI|

238 JNMA | VvOL 60

2. Sivaprasad S, Gupta B, Crosby-Nwaobi R, Evans ]J.
Prevalence of diabetic retinopathy in various ethnic
groups: a worldwide perspective. Surv Ophthalmol. 2012
Jul-Aug;57(4):347-70. [PubMed | Full Text | DOI]

ISSUE 247! MARCH 2022

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/12453967/
https://diabetesjournals.org/care/article-pdf/25/12/2238/646484/dc1202002238.pdf

https://doi.org/10.2337/diacare.25.12.2238
https://pubmed.ncbi.nlm.nih.gov/22542913/
https://www.surveyophthalmol.com/article/S0039-6257(12)00007-0/fulltext
https://doi.org/10.1016/j.survophthal.2012.01.004

10.

11.

12.

13.

14.

239

Bastola et al. Diabetic Retinopathy among Diabetic Patients at a Tertiary Care Hospital: A Descriptive Cross-sectional Study

Leasher JL, Bourne RR, Flaxman SR, Jonas JB, Keeffe ], Naidoo
K, et al. Global estimates on the number of people blind or
visually impaired by diabetic retinopathy: a meta-analysis
from 1990 to 2010. Diabetes Care. 2016 Sep;39(9):1643-9.
[PubMed | Full Text | DOI]

Paudyal G, Shrestha MK, Poudel M, Tabin GC, Ruit S,
Thomas BJ. Prevalence and severity of diabetic retinopathy
among diabetic patients presenting to a Tertiary Eye
Hospital in Nepal. Middle East Afr ] Ophthalmol. 2020 Jan
29;26(4):210-5. [PubMed | Full Text | DOI]

Grading diabetic retinopathy from stereoscopic color
fundus photographs--an extension of the modified Airlie
House classification. ETDRS report number 10. Early
Treatment Diabetic Retinopathy Study Research Group.
Ophthalmology. 1991 May;98(5 Suppl):786-806. [PubMed |
Full Text | DOI]

Niroumand S, Khajedaluee M, Khadem-Rezaiyan M,
Abrishami M, Juya M, Khodaee G, Dadgarmoghaddam
M. Atherogenic Index of Plasma (AIP): A marker of
cardiovascular disease. Med ] Islam Repub Iran. 2015 Jul
25;29:240. [PubMed | Full Text]

Sparrow JM, McLeod BK, Smith TD, Birch MK, Rosenthal
AR. The prevalence of diabetic retinopathy and maculopathy
and their risk factors in the non-insulin-treated diabetic
patients of an English town. Eye (Lond). 1993;7 ( Pt 1):158-63.
[PubMed | Full Text | DOI]

Raman R, Rani PK, Reddi Rachepalle S, Gnanamoorthy
P, Uthra S, Kumaramanickavel G, et al. Prevalence of
diabetic retinopathy in India: Sankara Nethralaya Diabetic
Retinopathy Epidemiology and Molecular Genetics Study
report 2. Ophthalmology. 2009 Feb;116(2):311-8. [PubMed |
Full Text | DOI]

el Haddad OA, Saad MK. Prevalence and risk factors
for diabetic retinopathy among Omani diabetics. Br ]
Ophthalmol. 1998 Aug;82(8):901-6. [PubMed | Full Text |
DOI]

Gonzalez Villalpando ME, Gonzalez Villalpando C,
Arredondo Perez B, Stern MP. Diabetic retinopathy in
Mexico. Prevalence and clinical characteristics. Arch Med
Res. 1994 Autumn;25(3):355-60. [PubMed | Full Text]

Fernando DJ, Siribaddana S, De Silva, Subasinge Z.
Prevalence of retinopathy in a Sri Lankan diabetes clinic.
Ceylon Med J. 1993 Sep;38(3):120-3. [PubMed | Full Text]

Thapa SS, Thapa R, Paudyal I, Khanal S, Aujla J, Paudyal
G, et al. Prevalence and pattern of vitreo-retinal diseases in
Nepal: the Bhaktapur glaucoma study. BMC Ophthalmol.
2013 Mar 28;13:9. [PubMed | Full Text | DOI]

Ejigu T, Tsegaw A. Prevalence of diabetic retinopathy and
risk factors among diabetic patients at University of Gondar
Tertiary Eye Care and Training Center, North-West Ethiopia.
Middle East Afr ] Ophthalmol. 2021 Sep 25;28(2):71-80.
[PubMed | Full Text | DOI]

Seyoum B, Mengistu Z, Berhanu P, Abdulkadir ], Feleke Y,
Worku Y, et al. Retinopathy in patients of Tikur Anbessa
Hospital diabetic clinic. Ethiop Med J. 2001 Apr;39(2):123-31.
[PubMed | Full Text]

JNMA | VOL 60

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Sharew G, Ilako DR, Kimani K, Gelaw Y. Prevalence of
diabeticretinopathy in Jimma University Hospital, Southwest
Ethiopia. Ethiop Med J. 2013 Apr;51(2):105-13. [PubMed |
Full Text]

Alemu Mersha G, Tsegaw Woredekal A, Tilahun Tesfaw
M. Sight-threatening diabetic retinopathy and associated
risk factors among adult Diabetes patients at Debre Tabor
General Hospital, Northwest Ethiopia. Clin Ophthalmol.
2020 Dec 30;14:4561-9. [PubMed | Full Text | DOI]

Lawan A, Mohammed TB. Pattern of diabetic retinopathy
in Kano, Nigeria. Ann Afr Med. 2012 Apr-Jun;11(2):75-9.
[PubMed | Full Text | DOI]

Njikam EJ, Kariuki MM, Kollmann MK, Wilhelm F, Nentwich
MM. The magnitude and pattern of diabetic retinopathy
in Yaounde, Cameroon - a cross-sectional hospital-based
study. Acta Ophthalmol. 2016 Mar;94(2):e156-7. [PubMed |
Full Text | DOI]

Ghaem H, Daneshi N, Riahi S, Dianatinasab M. The
Prevalence and risk factors for diabetic retinopathy in Shiraz,
Southern Iran. Diabetes Metab ]J. 2018 Dec;42(6):538-43.
[PubMed | Full Text | DOI]

Elwali ES, Almobarak AO, Hassan MA, Mahmooud AA,
Awadalla H, Ahmed MH. Frequency of diabetic retinopathy
and associated risk factors in Khartoum, Sudan: population
based study. Int ] Ophthalmol. 2017 Jun 18;10(6):948-54.
[PubMed | Full Text | DOI]

UK Prospective Diabetes Study Group. Tight blood pressure
control and risk of macrovascular and microvascular
complications in type 2 diabetes: UKPDS 38. UK Prospective
Diabetes Study Group. BM]. 1998 Sep 12;317(7160):703-13.
[PubMed | Full Text | DOI]

Al-Maskari F, El-Sadig M. Prevalence of diabetic retinopathy
in the United Arab Emirates: a cross-sectional survey. BMC
Ophthalmol. 2007 Jun 16;7:11. [PubMed | Full Text | DOI]

Rema M, Ponnaiya M, Mohan V. Prevalence of retinopathy
in non insulin dependent diabetes mellitus at a diabetes
centre in southern India. Diabetes Res Clin Pract. 1996
Sep;34(1):29-36. [PubMed | Full Text | DOI]

Maghbooli Z, Pasalar P, Keshtkar A, Farzadfar F, Larijani B.
Predictive factors of diabetic complications: a possible link
between family history of diabetes and diabetic retinopathy.
] Diabetes Metab Disord. 2014 May 8;13:55. [PubMed | Full
Text | DOI]

El-Bab MF, Shawky N, Al-Sisi A, Akhtar M. Retinopathy
and risk factors in diabetic patients from Al-Madinah
Al-Munawarah in the Kingdom of Saudi Arabia. Clin
Ophthalmol. 2012;6:269-76. [PubMed | Full Text | DOI]

Cetin EN, Bulgu Y, Ozdemir S, Topsakal S, Akin F, Aybek
H, et al. Association of serum lipid levels with diabetic
retinopathy. Int J Ophthalmol. 2013 Jun 18;6(3):346-9.
[PubMed | Full Text | DOI]

Hermans MP, Ahn SA, Rousseau MF. The atherogenic
dyslipidemia ratio [log(TG)/HDL-C] is associated
with residual vascular risk, beta-cell function loss and
microangiopathy in type 2 diabetes females. Lipids Health
Dis. 2012 Oct 9;11:132. [PubMed | Full Text | DOI]

ISSUE 247! MARCH 2022

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/27555623/
https://diabetesjournals.org/care/article/39/9/1643/37062/Global-Estimates-on-the-Number-of-People-Blind-or
https://doi.org/10.2337/dc15-2171
https://pubmed.ncbi.nlm.nih.gov/32153332/
http://www.meajo.org/article.asp?issn=0974-9233;year=2019;volume=26;issue=4;spage=210;epage=215;aulast=Paudyal
https://doi.org/10.4103/meajo.meajo_65_18
https://pubmed.ncbi.nlm.nih.gov/2062513/
https://www.aaojournal.org/article/S0161-6420(13)38012-9/pdf
https://doi.org/10.1016/S0161-6420(13)38012-9
https://pubmed.ncbi.nlm.nih.gov/26793631/
https://mjiri.iums.ac.ir/article-1-3104-en.pdf
https://pubmed.ncbi.nlm.nih.gov/8325409/
https://www.nature.com/articles/eye199334
https://doi.org/10.1038/eye.1993.34
https://pubmed.ncbi.nlm.nih.gov/19084275/
https://www.aaojournal.org/article/S0161-6420(08)00897-X/fulltext
https://doi.org/10.1016/j.ophtha.2008.09.010
https://pubmed.ncbi.nlm.nih.gov/9828774/
https://bjo.bmj.com/content/bjophthalmol/82/8/901.full.pdf
https://doi.org/10.1136/bjo.82.8.901
https://pubmed.ncbi.nlm.nih.gov/7803988/
https://europepmc.org/article/med/7803988
https://pubmed.ncbi.nlm.nih.gov/7828230/
https://www.researchgate.net/publication/15371451_Prevalence_of_retinopathy_in_a_Sri_Lankan_diabetes_clinic
https://pubmed.ncbi.nlm.nih.gov/23537395/
https://bmcophthalmol.biomedcentral.com/track/pdf/10.1186/1471-2415-13-9.pdf
https://doi.org/10.1186/1471-2415-13-9
https://pubmed.ncbi.nlm.nih.gov/34759663/
http://www.meajo.org/article.asp?issn=0974-9233;year=2021;volume=28;issue=2;spage=71;epage=80;aulast=Ejigu
https://doi.org/10.4103/meajo.meajo_24_21
https://pubmed.ncbi.nlm.nih.gov/11501289/
https://europepmc.org/article/med/11501289
https://pubmed.ncbi.nlm.nih.gov/24079154/
https://europepmc.org/article/med/24079154
https://pubmed.ncbi.nlm.nih.gov/33408458/
https://www.dovepress.com/getfile.php?fileID=65243
https://doi.org/10.2147/opth.s285606
https://pubmed.ncbi.nlm.nih.gov/22406665/
https://www.annalsafrmed.org/article.asp?issn=1596-3519;year=2012;volume=11;issue=2;spage=75;epage=79;aulast=Lawan
https://doi.org/10.4103/1596-3519.93528
https://pubmed.ncbi.nlm.nih.gov/26016533/
https://onlinelibrary.wiley.com/doi/epdf/10.1111/aos.12747
https://doi.org/10.1111/aos.12747
https://pubmed.ncbi.nlm.nih.gov/30113147/
https://e-dmj.org/journal/view.php?doi=10.4093/dmj.2018.0047
https://doi.org/10.4093/dmj.2018.0047
https://pubmed.ncbi.nlm.nih.gov/28730087/
http://www.ijo.cn/gjyken/ch/reader/create_pdf.aspx?file_no=20170618&flag=1&journal_id=gjyken
https://doi.org/10.18240/ijo.2017.06.18
https://pubmed.ncbi.nlm.nih.gov/9732337/
https://www.bmj.com/content/317/7160/703.full.pdf
https://doi.org/10.1136/bmj.317.7160.703
https://pubmed.ncbi.nlm.nih.gov/17572909/
https://bmcophthalmol.biomedcentral.com/track/pdf/10.1186/1471-2415-7-11.pdf
https://doi.org/10.1186/1471-2415-7-11
https://pubmed.ncbi.nlm.nih.gov/8968688/
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(96)01327-7/pdf
https://doi.org/10.1016/s0168-8227(96)01327-7
https://pubmed.ncbi.nlm.nih.gov/24860795/
https://link.springer.com/content/pdf/10.1186/2251-6581-13-55.pdf
https://link.springer.com/content/pdf/10.1186/2251-6581-13-55.pdf
https://doi.org/10.1186/2251-6581-13-55
https://pubmed.ncbi.nlm.nih.gov/22368446/
https://www.dovepress.com/getfile.php?fileID=12067
https://doi.org/10.2147/opth.s27363
https://pubmed.ncbi.nlm.nih.gov/23826531/
http://www.ijo.cn/gjyken/ch/reader/create_pdf.aspx?file_no=20130317&flag=1&journal_id=gjyken
https://doi.org/10.3980/j.issn.2222-3959.2013.03.17
https://pubmed.ncbi.nlm.nih.gov/23046637/
https://lipidworld.biomedcentral.com/track/pdf/10.1186/1476-511X-11-132.pdf
https://doi.org/10.1186/1476-511x-11-132

Bastola et al. Diabetic Retinopathy among Diabetic Patients at a Tertiary Care Hospital: A Descriptive Cross-sectional Study

28. Onat A, Can G, Kaya H, Hergenc G. “Atherogenic index
of plasma” (loglO triglyceride/high-density lipoprotein-
cholesterol) predicts high blood pressure, diabetes, and
vascular events. J Clin Lipidol. 2010 Mar-Apr;4(2):89-98.
[PubMed | Full Text | DOI]

29. Akbas EM, Timuroglu A, Ozcicek A, Ozcicek F, Demirtas L,
Gungor A, et al. Association of uric acid, atherogenic index
of plasma and albuminuria in diabetes mellitus. Int J Clin
Exp Med. 2014 Dec 15;7(12):5737-43. [PubMed | Full Text]

/ ©The Author(s) 2022.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit

\_ http://creativecommons.org/licenses/by/4.0/
N -

240 JNMA | VvOL 60 | ISSUE 247! MARCH 2022

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/21122635/
https://www.lipidjournal.com/article/S1933-2874(10)00052-8/fulltext
https://doi.org/10.1016/j.jacl.2010.02.005
https://pubmed.ncbi.nlm.nih.gov/25664100/
https://e-century.us/files/ijcem/7/12/ijcem0002651.pdf

	_heading=h.30j0zll
	_heading=h.1fob9te
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_GoBack
	_GoBack

