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Abstract 
Objective: To evaluate the adherence rate of diabetic subjects to the 
retinopathy screening program and to identify the characteristics associated 
with non-compliance to regular screening.  
Methods: A cross-sectional study involving 240 patients with diabetes who 
attended outpatient non-ophthalmology clinics at four tertiary university 
hospitals between March 2020 and March 2021 was conducted. A validated 
questionnaire collected data that included socio-demographic variables, 
characteristics of diabetes, diabetes-related complications and 
comorbidities, knowledge and attitudes toward DR and its screening, and 
barriers to DR screening. Univariate and multivariate logistic regression was 
employed to identify the factors associated with adherence to the annual 
diabetic eye examination. Adherence was defined as a history of the dilated 
ophthalmic exam in the past year and subsequent follow-ups recommended 
by the ophthalmologist. 
Results: The participants had an average age of 59 ± 14.2 years, and 53% 
were females. The average duration of diabetes was 108 ± 89.62 months. 
Based on the last ophthalmic examination, 50.8% of patients were non-
adherent to the suggested DR screening guidelines. A history of smoking (p-
value=0.013, 95%CI for OR: 1.21-5.10), lower education levels (p-
value=0.045, 95%CI for OR: 1.02-3.82), and not clarifying the necessity of 
ophthalmic examination by primary physicians (p-value < 0.001, 95%CI for 
OR: 2.19-12.35) were significantly associated with non-adherence. Among 
non-adherent subjects, 38% reported fear of the COVID-19 pandemic, 21.3% 
cited the lack of information regarding DR screening, 10.7% cited lack of 
access to the ophthalmologist, 5.7% cited financial problems, and 10.7% 
noted a lack of support from family and friends as the main reason for non-
attendance to the annual eye care.  
Discussions: This study revealed a non-compliance rate with DR screening 
guidelines that surpasses pre-pandemic figures. Although younger 
participants demonstrated a higher likelihood of recent eye care, this 
correlation lost significance in multivariate analysis, potentially reflecting 
education and technology utilization disparities. Despite uniform insurance 
coverage, socioeconomic factors, such as transportation challenges, may 
impede adherence. Furthermore, individuals informed by healthcare 
providers about the necessity of eye exams exhibited greater compliance; 
however, many newly diagnosed patients remained unaware of the risks 
associated with DR. The COVID-19 pandemic emerged as a prominent 
barrier, with numerous patients citing it as a reason for their non-
compliance due to disruptions in clinical care.  
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Conclusions: Half of the diabetic subjects attending tertiary hospitals for 
non-ophthalmic complaints were non-adherent to recommended 
retinopathy screening. Lower education, smoking, and unawareness of the 
necessity of annual eye care had the strongest association with non-
compliance. Fear of contracting COVID-19 was the most prevalent barrier to 
the eye examination. These findings underscore the necessity for targeted 
patient education initiatives, particularly among those with lower education 
levels and smokers. 
Keywords: diabetic retinopathy, screening guidelines, COVID, adherence 
Abbreviations: AAO = The American Academy of Ophthalmology, ADA = the 
American Diabetes Association, anti-VEGF = anti-vascular endothelial 
growth factor therapy, BCVA = best-corrected visual acuity, COVID = 
Coronavirus disease, DM = diabetes mellitus, DR = Diabetic retinopathy  

 
 
Introduction  

Diabetic retinopathy (DR), a microvascular 
complication of diabetes mellitus (DM), is one of the 
foremost causes of preventable vision loss in adults 
aged 20-74 years worldwide [1,2]. The prevalence of 
DR is increasing with the projected increase in 
diabetic individuals [3,4]. There are various 
strategies for managing DR, including primary 
prevention to delay the onset of DR in diabetic 
patients, secondary prevention to halt the 
progression of DR, and tertiary prevention using laser 
photocoagulation, intravitreal anti-vascular 
endothelial growth factor therapy (anti-VEGF) 
injections, and vitreoretinal surgery to treat 
complications [5]. 

Detecting DR in the initial stages can mitigate the 
vision-related functional impact of diabetes [6]. 
Timely screening can control up to 90% of diabetes-
related vision [7]. The American Academy of 
Ophthalmology (AAO) and the American Diabetes 
Association (ADA) recommend dilated eye screening 
for DM at least annually. However, the ADA states that 
in the absence of DR signs in one or more ophthalmic 
examinations and with adequate glycemic control, the 
screening interval can be extended to every two years 
[8,9]. Nevertheless, adherence to the DR screening 
examination ranges from 23% to 65% in the US 
[10,11]. Several barriers have been reported to be 
associated with the poor adherence of the patients to 
routine eye examinations, including younger age, 
lower income, lower education, race, insulin use, 
fewer comorbidities, less diabetes education, lower 
adherence to the oral hypoglycemic agents, 
hemoglobin A1C >9%, cost, lack of insurance, no 
timely diabetic foot examination, no convenient 
access to the nearest ophthalmologist, and living in 
the rural areas [10,12-17]. 

The COVID-19 pandemic has adversely affected 
routine screening for diseases. For instance, the 
monthly screening rates for the three most prevalent 
cancers in the US experienced a steep drop during the 
COVID-19 pandemic, leading to a screening deficit of 

9.4 million individuals [12]. Previous studies have 
revealed a 30 to 100% reduction in the rate of 
intravitreal injections of anti-VEGF with consequent 
visual loss in diabetic individuals during the COVID-
19 pandemic [13]. Identifying the factors contributing 
to non-compliance with screening protocols could 
assist health policymakers in devising strategies to 
alleviate these factors and potentially diminish the 
ensuing visual impairment and burden. 

This study examined adherence to the 
recommended ophthalmic examination among 
diabetic individuals attending outpatient clinics for 
non-ophthalmic complaints. It explored the 
predictors of non-adherence and barriers to the eye 
care guidelines in the COVID era.  

Methods 
This cross-sectional study enrolled subjects with 

type 2 DM who presented to the outpatient non-
ophthalmology clinics of four tertiary university 
hospitals (Rassoul Akram, Firouzgar, Haft-e-Tir, and 
Firouzabadi) between March 2020 and March 2021. 
The diagnosis of DM was based on self-report and/or 
medical records. The study protocol (registration 
number IR.IUMS.REC.1400.352) received approval 
from the Iran University Ethics Committee and 
complied with the Declaration of Helsinki. 
Participants provided written informed consent. 

Subjects were classified as adherent or non-
adherent based on the last ophthalmic examinations. 
Adherent patients had their ophthalmic examination 
within the past year and followed the 
ophthalmologist’s recommended follow-up schedule 
based on dilated fundus examination [8]. 

A survey explored the associated factors of non-
adherence to DR screening guidelines by examining 
various attributes, including age, sex, duration of 
diabetes, history of diabetic retinopathy or other 
microvascular diabetic complications (such as 
nephropathy or neuropathy), history of hypertension, 
history of cerebrovascular disease, history of 
cardiovascular disease, history of diabetic foot, 
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history of other endocrinopathies (such as thyroid 
disease), health insurance coverage, a current habit of 
smoking regularly, educational status (college or 
higher vs. lower education), recent hospitalization 
(within the last 12 months for any reason), residence 
(urban vs. rural), living alone vs. having a supportive 
family, type of diabetes treatment (oral agents only 
vs. insulin ± oral agents) and knowledge of the need 
for annual screening ophthalmic examinations. The 
content validity of the survey was assessed using 
experts’ opinions. In addition, an inquiry was 
conducted in the cohort of non-adherent subjects to 
identify the underlying reasons for non-adherence.  

Two trained investigators (FHN, AHB) 
interviewed them and completed data collection 
forms. When available, medical records were also 
reviewed. 

Results 
Two-hundred-forty patients (47% male) with a 

mean age of 59.07 ± 14.26 years (range: 24-90 years) 
and a mean duration of 108.07 ± 89.62 months 
(range: 1-480 mo.) of type 2 diabetes were included. 
The data were gathered from patients attending 21 
non-ophthalmology wards. Based on the last 
ophthalmic examination, 122 patients (50.8%) were 
non-compliant with ophthalmic exam guidelines.  

Table 1 presents the details of the univariate 
analysis. The non-adherent group had significantly 
higher age, smoking status, urban residence, and 
prevalence of other endocrinopathies and 
cardiovascular diseases than the adherent group. 
Moreover, their primary care physicians or 
endocrinologists provided less information about the 
screening guidelines to the non-adherent group. 

 
Table 1. Univariate analysis of factors linked to non-adherence to the diabetic retinopathy screening protocol 

 Non-Adherent (n=122) Adherent (n=118) P-value* 
Age (mean ± SD) 62.45 ± 14.21 55.57 ± 13.50 <0.001 
Gender (% Female) 51.6% 55.9% 0.505 
Duration of DM (mean ± SD months) 117.89 ± 95.0 97.91 ± 82.87 0.088 
Residential location (% urban) 60.7% 74.6% 0.022 
Recent hospitalization (% yes) 26.2% 28.8% 0.654 
Current smoker (% yes) 27.9% 14.4% 0.012 
The importance of regular Ophthalmic exams is 
clarified by the primary care physician (% yes) 

68.9% 93.2% <0.001 

Education  
(% College or higher levels) 

45.9% 71.2% <0.001 

Insurance covering the DR screening (% yes) 82.8% 85.6% 0.969 
Mode of diabetes treatment (% oral agents only) 38.5% 39% 0.402 
Living companion (% living alone) 14.8% 8.5% 0.134 
History of Retinopathy (% yes) 20.5% 16.1% 0.381 
History of Neuropathy (% yes) 39.3% 28.8% 0.086 
History of Nephropathy (% yes) 40.2% 38.1% 0.748 
History of Diabetic Foot (% yes) 18.9% 11% 0.093 
History of Cardiovascular disease (% yes) 49.2% 28.8% 0.001 
History of HTN (% yes) 56.6% 54.2% 0.718 
History of other Endocrinopathies (% yes) 5.7% 13.6% 0.045 
History of Cerebrovascular Diseases (% yes) 8.2% 3.4% 0.123 
Overall Diabetic Complications (% yes) 57.4% 52.5% 0.452 
Overall Presence of Comorbidities (% yes) 83.6% 80.5% 0.532 

*Calculated by binary logistic regression 
 

In multivariate logistic regression analysis, the 
predictors of non-adherence were a history of 
smoking (p-value = 0.013, OR=2.48 95% CI for OR: 
1.21-5.10), lower level of education (high school and 
lower vs. university education, p-value = 0.045, 

OR=1.97 95% C. for OR: 1.02-3.82) and lack of 
knowledge of the necessity of screening ophthalmic 
examination (p-value < 0.001, OR=5.19 95% CI for 
OR: 2.19-12.35) (Table 2). 
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Table 2. Multivariate Analysis 
Variable B P-value 

Age -0.006 0.610 

Residential location  0.435 0.194 

Duration of DM -0.001 0.194 

History of Neuropathy  0.074 0.834 

History of Diabetic Foot 0.316 0.478 

History of Cardiovascular Disease 0.505 0.120 

History of other Endocrinopathies  -0.975 0.086 

Current Smoker 0.909 0.013 

Education -0.678 0.045 

The primary care physician has clarified the 
 f l  h h l   

-1.647 <0.001 

 
Fear of COVID-19 transmission (38%), lack of 

information regarding DR screening (21.3%), lack of 
access to an ophthalmologist (10.7%), financial 
problems (5.7%) and lack of support from friends or 
family members (10.7%), were the main reasons for 
non-adherence among non-adherent subjects. 
Notably, fifty-one patients (41.8%) reported no 
specific reason for non-adherence. 

Discussion  
Our study demonstrated that 50.8% of 

participants did not comply with the DR screening 
guidelines, a slightly higher non-adherence rate than 
in previous studies before the COVID-19 pandemic 
(23.5% to 48.8%) [15-17]. 

We identified factors associated with non-
adherence to diabetic eye care, including lower 
education levels, smoking, and insufficient knowledge 
about the value of eye examination by primary 
physicians. In univariate analysis, younger subjects 
were more likely to have eye care within the last year, 
but this association was insignificant in multivariate 
analysis. This difference may indicate that younger 
subjects were more educated and used modern 
information technologies more. This finding differed 
from previous studies and could reflect cultural 
discrepancies [10,16]. 

Previous reports have linked patients’ 
socioeconomic status to poor adherence and higher 
retinopathy progression rates among less educated 
individuals [10,16,18]. Our results corroborated 
these findings. However, both groups in our study had 
equal insurance coverage. Thus, other factors 
affecting low socioeconomic groups, such as 
transportation difficulties, might influence the 
outcome. 

In this study, adherent individuals were more 
likely to have received information from their 
physicians regarding the necessity of ophthalmic 
examination and potential complications of diabetes, 

such as vision loss. However, many newly diagnosed 
individuals were unaware of the importance of 
regular eye examinations and the risk of DR, which 
could affect 6% of them [19]. Previous exposure to 
DR complications among friends and relatives 
motivates adherent individuals to visit an 
ophthalmologist regularly, as they fear losing their 
vision [20]. However, this fear may also have a 
paradoxical effect and deter them from participating 
in screening [21].  

Paksin-Hall et al. reported that individuals who 
attended diabetic management classes were more 
inclined to undergo a diabetic eye examination within 
the past year [16]. Hartnett et al. found that half of the 
patients were unaware of the need for an annual 
ophthalmic examination [22]. Lack of knowledge of 
the rationale behind the yearly retinal examination 
was a significant barrier for many patients [23,24]. 

Murchison et al. showed that individuals who 
smoked exhibited lower compliance with timely 
retinal examinations than those who did not smoke, 
with a reduced odds ratio of 0.72 [25]. Gibson et al. 
corroborated that smoking conferred a greater risk of 
non-adherence of more than 1.3 times [19]. Despite 
the link between smoking and macular degeneration, 
the independent effect of smoking on adherence to 
eye care stemmed from the simultaneous presence of 
other symptomatic health conditions in smokers, 
which compelled them to prioritize acute medical 
conditions over asymptomatic issues and screening 
tests [20,26]. Moreover, the lack of information 
regarding the necessity of routine retinal screening 
among smokers due to their lower-level education 
can also account for the higher adherence of non-
smokers [21]. 

In our study, 38% of patients attributed non-
adherence to the COVID-19 pandemic. COVID-19 
profoundly affected clinical care and necessitated a 
transition to telemedicine in clinical practices. 
However, telemedicine has drawbacks compared to 



Romanian Journal of Ophthalmology 2024; 68(4): 421-426 
 

 
425 

© 2024 The Authors.  
Romanian Journal of Ophthalmology 
 

direct examinations by a physician, especially an 
ophthalmologist. The emergence of non-mydriatic 
cameras and artificial intelligence platforms for image 
analysis has opened a new window in identifying 
high-risk patients through pre-screening [1]. The 
COVID-19 pandemic disrupted ophthalmic care 
provision, including regular follow-up visits and anti-
VEGF injections, dramatically affecting patients’ best-
corrected visual acuity (BCVA). A study from the 
Department of Ophthalmology at China Medical 
University First Hospital found that the mean 
duration of treatment interruption was 5.3 ± 0.8 
weeks, which led to a significant deterioration in 
BCVA at the subsequent visits [22]. Similarly, a 
remarkable decline in BCVA was observed in all the 
patients who required intravitreal injections of anti-
VEGF during the COVID-19 lockdown at the Jordan 
University of Science and Technology, where the 
mean delay was 6.2 ± 1.4 weeks [24]. 

Our study had several limitations that should be 
acknowledged. First, we excluded patients with type-
1 DM who might have faced different challenges to 
adherence. Second, our results were restricted to 
subjects attending outpatient clinics. Thus, our 
findings might not have been generalizable to the 
general population. In addition, due to the limited 
sample size, we did not conduct subgroup analysis for 
different clinics. 

Conclusion 
In conclusion, we found a high non-adherence 

rate to DR screening guidelines during the COVID-19 
pandemic. We highlighted the need for patient 
education on the importance of regular 
ophthalmology check-ups, especially among smokers 
and those with lower educational attainment. This 
study might provide valuable insights for health 
policymakers to reduce the risk of preventable 
blindness from DR. 

 
Conflict of Interest Statement 

The authors state no conflict of interest. 
  

Informed Consent and Human and Animal Rights 
Statement 

Participants provided written informed consent. 
  

Authorization for the use of human subjects 
Ethical approval: The research related to human 

use complies with all the relevant national regulations 
and institutional policies, as per the tenets of the 
Helsinki Declaration, and has been approved by the 
Iran University Ethics Committee (registration 
number IR.IUMS.REC.1400.352). 
 
 

Acknowledgments 
The authors want to thank all the participants in 

this study. 
 
Sources of Funding 

This work received no funding. 
 
Disclosures 

None. 
 
Availability of data and materials 

The datasets used and analyzed during the 
current study are available from the corresponding 
author upon reasonable request. 

References 

1. Kuo J, Liu JC, Gibson E, Rao PK, Margolis TP, Wilson B, Gordon 
MO, Fondahn E, Rajagopal R. Factors Associated with 
Adherence to Screening Guidelines for Diabetic Retinopathy 
Among Low-Income Metropolitan Patients. Mo Med. 2020 
May-Jun; 117(3):258-264. PMID: 32636560. PMCID: 
PMC7302017. 

2. Zhang X, Saaddine JB, Chou CF, Cotch MF, Cheng YJ, Geiss LS, 
Gregg EW, Albright AL, Klein BE, Klein R. Prevalence of 
diabetic retinopathy in the United States, 2005-2008. JAMA. 
2010 Aug 11; 304(6):649-56. doi: 10.1001/jama.2010.1111. 
PMID: 20699456. PMCID: PMC2945293. 

3. Klein R, Klein BE. Is the prevalence of visual impairment rising 
or falling in people with diabetes mellitus? It depends on who 
you study. JAMA Ophthalmol. 2013 Jul; 131(7):948-50. doi: 
10.1001/jamaophthalmol.2013.4023. PMID: 24015401. 

4. Tilahun M, Gobena T, Dereje D, Welde M, Yideg G. Prevalence 
of Diabetic Retinopathy and Its Associated Factors among 
Diabetic Patients at Debre Markos Referral Hospital, 
Northwest Ethiopia, 2019: Hospital-Based Cross-Sectional 
Study. Diabetes Metab Syndr Obes. 2020 Jun 24; 13:2179-
2187. doi: 10.2147/DMSO.S260694. PMID: 32636659. PMCID: 
PMC7328291. 

5. Wong TY, Sabanayagam C. Strategies to Tackle the Global 
Burden of Diabetic Retinopathy: From Epidemiology to 
Artificial Intelligence. Ophthalmologica. 2020; 243(1):9-20. 
doi: 10.1159/000502387. Epub 2019 Aug 13. PMID: 
31408872. 

6. Willis JR, Doan QV, Gleeson M, Haskova Z, Ramulu P, Morse L, 
Cantrell RA. Vision-Related Functional Burden of Diabetic 
Retinopathy Across Severity Levels in the United States. JAMA 
Ophthalmol. 2017 Sep 1; 135(9):926-932. doi: 
10.1001/jamaophthalmol.2017.2553. PMID: 28750122. 
PMCID: PMC5710538. 

7. Early photocoagulation for diabetic retinopathy. ETDRS report 
number 9. Early Treatment Diabetic Retinopathy Study 
Research Group. Ophthalmology. 1991 May; 98(5 Suppl):766-
85. PMID: 2062512. 

8. American Diabetes Association. 11. Microvascular 
Complications and Foot Care: Standards of Medical Care in 
Diabetes-2021. Diabetes Care. 2021; 44(Suppl 1):S151-S167. 
doi: 10.2337/dc21-S011. 

9. Solomon SD, Chew E, Duh EJ, Sobrin L, Sun JK, Vander Beek BL, 
Wykoff CC, Gardner TW. Diabetic Retinopathy: A Position 
Statement by the American Diabetes Association. Diabetes 
Care. 2017 Mar; 40(3):412-418. doi: 10.2337/dc16-2641. 
Erratum in: Diabetes Care. 2017 Jun; 40(6):809. doi: 
10.2337/dc17-er06e. Erratum in: Diabetes Care. 2017 Sep; 
40(9):1285. doi: 10.2337/dc17-er09. PMID: 28223445. 
PMCID: PMC5402875. 



Romanian Journal of Ophthalmology 2024; 68(4): 421-426 
 

 
426 © 2024 The Authors.  

Romanian Journal of Ophthalmology 
 

10. An J, Niu F, Turpcu A, Rajput Y, Cheetham TC. Adherence to the 
American Diabetes Association retinal screening guidelines 
for population with diabetes in the United States. Ophthalmic 
Epidemiol. 2018 Jun; 25(3):257-265. doi: 
10.1080/09286586.2018.1424344. Epub 2018 Jan 15. PMID: 
29333897. 

11. Saaddine JB, Engelgau MM, Beckles GL, Gregg EW, Thompson 
TJ, Narayan KM. A diabetes report card for the United States: 
quality of care in the 1990s. Ann Intern Med. 2002 Apr 16; 
136(8):565-74. doi: 10.7326/0003-4819-136-8-200204160-
00005. PMID: 11955024. 

12. Chen RC, Haynes K, Du S, Barron J, Katz AJ. Association of 
Cancer Screening Deficit in the United States With the COVID-
19 Pandemic. JAMA Oncol. 2021 Jun 1; 7(6):878-884. doi: 
10.1001/jamaoncol.2021.0884. PMID: 33914015. PMCID: 
PMC8085759. 

13. Ahmed I, Liu TYA. The Impact of COVID-19 on Diabetic 
Retinopathy Monitoring and Treatment. Curr Diab Rep. 2021 
Sep 8; 21(10):40. doi: 10.1007/s11892-021-01411-6. PMID: 
34495377. PMCID: PMC8425316. 

14. Eppley SE, Mansberger SL, Ramanathan S, Lowry EA. 
Characteristics Associated with Adherence to Annual Dilated 
Eye Examinations among US Patients with Diagnosed 
Diabetes. Ophthalmology. 2019 Nov; 126(11):1492-1499. doi: 
10.1016/j.ophtha.2019.05.033. Epub 2019 Jun 15. PMID: 
31281055. 

15. Chou CF, Sherrod CE, Zhang X, Barker LE, Bullard KM, Crews 
JE, Saaddine JB. Barriers to eye care among people aged 40 
years and older with diagnosed diabetes, 2006-2010. Diabetes 
Care. 2014; 37(1):180-8. doi: 10.2337/dc13-1507. Epub 2013 
Sep 5. PMID: 24009300. PMCID: PMC4930070. 

16. Paksin-Hall A, Dent ML, Dong F, Ablah E. Factors contributing 
to diabetes patients not receiving annual dilated eye 
examinations. Ophthalmic Epidemiol. 2013 Oct; 20(5):281-7. 
doi: 10.3109/09286586.2013.789531. Epub 2013 May 10. 
PMID: 23662945. 

17. Gibson DM. Eye care availability and access among individuals 
with diabetes, diabetic retinopathy, or age-related macular 
degeneration. JAMA Ophthalmol. 2014 Apr 1; 132(4):471-7. 
doi: 10.1001/jamaophthalmol.2013.7682. PMID: 24458097. 

18. Paz SH, Varma R, Klein R, Wu J, Azen SP. Los Angeles Latino 
Eye Study Group. Noncompliance with vision care guidelines 
in Latinos with type 2 diabetes mellitus: the Los Angeles 
Latino Eye Study. Ophthalmology. 2006 Aug; 113(8):1372-7. 
doi: 10.1016/j.ophtha.2006.04.018. Epub 2006 Jun 12. PMID: 
16769120. 

19. Gibson AA, Humphries J, Gillies M, Nassar N, Colagiuri S. 
Adherence to eye examination guidelines among individuals 
with diabetes: An analysis of linked health data. Clin Exp 
Ophthalmol. 2020 Dec; 48(9):1229-1238. doi: 
10.1111/ceo.13830. Epub 2020 Aug 20. PMID: 32710452. 

20. Barendregt JJ, Bonneux L, van der Maas PJ. The health care 
costs of smoking. N Engl J Med. 1997 Oct 9; 337(15):1052-7. 
doi: 10.1056/NEJM199710093371506. PMID: 9321534. 

21. Giskes K, Kunst AE, Benach J, Borrell C, Costa G, Dahl E, Dalstra 
JA, Federico B, Helmert U, Judge K, Lahelma E, Moussa K, 
Ostergren PO, Platt S, Prattala R, Rasmussen NK, Mackenbach 
JP. Trends in smoking behaviour between 1985 and 2000 in 
nine European countries by education. J Epidemiol 
Community Health. 2005 May; 59(5):395-401. doi: 
10.1136/jech.2004.025684. PMID: 15831689. PMCID: 
PMC1733079. 

22. Yang KB, Feng H, Zhang H. Effects of the COVID-19 Pandemic 
on Anti-vascular Endothelial Growth Factor Treatment in 
China. Front Med (Lausanne). 2020 Dec 14; 7:576275. doi: 
10.3389/fmed.2020.576275. PMID: 33381511. PMCID: 
PMC7768079. 

23. Saleh OA, Jammal H, Alqudah N, Alqudah A, Abu-Yaghi N. 
Clinical Experience in the Administration of Intravitreal 
Injection Therapy at a Tertiary University Hospital in Jordan 
During the COVID-19 Lockdown. Clin Ophthalmol. 2020 Aug 

24; 14:2473-2480. doi: 10.2147/OPTH.S269179. PMID: 
32943831. PMCID: PMC7468368. 

24. Moss SE, Klein R, Klein BE. Factors associated with having eye 
examinations in persons with diabetes. Arch Fam Med. 1995; 
4(6):529-534. doi: 10.1001/archfami.4.6.529. 

25. Murchison AP, Hark L, Pizzi LT, et al. Non-adherence to eye 
care in people with diabetes. BMJ Open Diabetes Res Care. 
2017; 5(1):e000333. doi: 10.1136/bmjdrc-2016-000333. 

26. Velilla S, García-Medina JJ, García-Layana A, et al. Smoking and 
Age-Related Macular Degeneration: Review and Update. J 
Ophthalmol. 2013; 2013:1-11. doi: 10.1155/2013/895147. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	Diabetic Retinopathy Screening Adherence

