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Abstract

Purpose: We aimed at estimating the incidence of diabetic retinopathy (DR) and maculopathy (DMP) among newly
diagnosed type 1 (t1DM) and type 2 diabetic patients (t2DM) in the United Kingdom primary care system. The incidence of
DMP among patients with DR was also estimated.

Method: We conducted a cohort study using The Health Improvement Network database. The cohort included 64,983
incident diabetic patients (97.3% were t2DM) aged 1–84 years diagnosed between 2000 and 2007. This cohort was followed
from the date of diabetes diagnosis until recording of DR or DMP in two separate follow-ups. Follow-up was censored at 85
years of age, death, or end of 2008. An additional follow-up was conducted from DR to DMP diagnosis using similar
censoring reasons. DR and DMP cumulative incidences were calculated as well as incidence rates (IR; cases per 1,000 person-
years) per calendar period (2000–2001 and 2006–2007).

Results: Follow-up for DR: 9 years after diabetes diagnosis, 28% of t2DM and 24% of t1DM patients had developed DR
(7,899 incident DR cases). During the first 2 years with diabetes, the IR was almost 2 times higher in patients diagnosed with
diabetes in 2006–2007 (47.7) than among those diagnosed in 2000–2001 (24.5). Follow-up for DMP: 9 years after diabetes
diagnosis, 3.6% of t2DM and 4.4% of t2DM patients had developed DMP (912 incident DMP cases). During the first 2 years
with diabetes, the IR was three times higher in patients diagnosed with diabetes in 2006–2007 (5.8) than among those
diagnosed in 2000–2001 (1.8). Macular oedema occurred in 0.8% of patients.

Conclusions: In a cohort of incident diabetes, 28% of patients developed retinopathy and 4% maculopathy within the first 9
years. The 2-year IRs of DR and DMP were higher in patients diagnosed with diabetes during the period 2006–2007 than in
those diagnosed during the 2000–2001 period.
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Introduction

Diabetic retinopathy is the first cause of blindness in the

working age population in the United Kingdom (UK) [1]. Despite

the implementation of strict protocols for managing diabetes in

developed countries, a high prevalence of diabetic ocular

microangiopathy still exists. In the Liverpool Diabetic Eye Study

it was observed that during the first screening for retinopathy in

diabetic patients diagnosed during 1991–1999, 25–39% had DR

at the time of diabetes diagnosis [2,3]. It has been estimated that

38% of type 2 diabetic patients and 45% of type 1 diabetic patients

will develop DR in a 6-year period [2,3]. Few studies have

documented the risk of retinal complications after the implemen-

tation of systematic programs for the prevention of diabetes

complications in the last decade [4].

The aim of the present study was to assess the incidence of

retinopathy and maculopathy in a UK population of incident

diabetic patients registered in the UK primary care database

THIN (The Health Improvement Network), overall, by type of

diabetes and calendar period. We also estimated the incidence of

maculopathy after initial DR diagnosis.

Methods

Ethics statement
The study research protocol was approved by the UK Research

Ethics Committee (09/H0305/64).

Source of data
The Health Improvement Network is a longitudinal primary

care medical records database containing anonymized data on

over 3 million active patients currently registered with participat-

ing UK primary care practices [5]. These patients are represen-

tative of the entire UK population with respect to demographics

and prevalence of major conditions [6]. THIN database contains
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individual patient information recorded by primary care practi-

tioners (PCPs) as part of their routine clinical care such as

demographic factors, PCP consultations, referrals, hospitalizations,

laboratory test results, and prescriptions written by PCPs. Letters

from specialist visits and hospital admissions (i.e., discharge letters)

are also available. Diagnoses and test procedures are recorded

using READ codes [7,8]. Prescriptions written by PCPs are

generated and coded automatically in the database using the

Multilex drug dictionary [9].

Ascertainment of incident diabetic cohort
Detailed information on ascertainment of the study cohort has

been reported elsewhere [10]. Briefly, we identified a cohort of

newly diagnosed diabetic patients aged 1–84 years between

January 2000 and December 2007 (Figure 1). The date of diabetes

onset was defined as the first recorded diabetes diagnosis or

prescription of antidiabetic treatment. This date was used as start

date of follow-up to ascertain DR and DMP diagnosis. We

ascertained diabetes type based on type-specific READ codes.

When no diabetes type was recorded or when there was a conflict

between the recorded type and the patient characteristics, we

classified the diabetes type according to age at diagnosis,

antidiabetic treatment, and BMI. A similar definition for diabetes

type was described elsewhere by our team [11].

We excluded from the study cohort all patients with a diagnosis

code for retinopathy or maculopathy, whether diabetes related or

unspecified, recorded any time before or on the same date of the

first diagnosis of diabetes (N = 411) [10].

Ascertainment of diabetic retinopathy and maculopathy
cases

We identified DR cases as patients with a recorded diagnostic

code compatible with a diagnosis of retinopathy related to

diabetes. Diagnostic codes of retinopathy not related to diabetes

were excluded. We identified DMP cases as patients with a

recorded code suggesting a diagnosis of maculopathy related to

diabetes including macular oedema, exudative maculopathy or

any other non-specific maculopathy code.

READ codes used for DR and DMP ascertainment and the

validation process of diagnoses using patient’s electronic medical

records and questionnaires sent to the PCPs have been described

previously. Confirmation rates were 78.0% for DR diagnosis codes

and 78.8% for DMP diagnosis codes [10].

We prospectively followed the incident diabetic cohort from

start date until first recording of DR or DMP diagnosis [10] in two

separate follow-ups (Figure 1). In the first follow-up, patients were

censored at the earliest occurrence of any of the following

endpoints: DR diagnosis, 85 years of age, death, or 31st December

2008. In the second follow-up, patients were censored at the

earliest occurrence of any of the following endpoints: DMP

diagnosis, 85 years of age, death, or 31st December 2008. In

addition, we followed the subset of patients who developed DR

during the first follow-up, from the date of DR diagnosis until the

first diagnosis of DMP, 85 years of age, death, or 31 December

2008, whichever occurred first. All DMP cases were manually

reviewed to identify subjects with macular oedema (DMO).

Figure 1. Flow of participants in cohort study of incidence of diabetic retinopathy (DR) and maculopathy (DMP) in patients with
newly diagnosed type 1 and type 2 diabetes.
doi:10.1371/journal.pone.0100283.g001
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Incidence estimation
Cumulative incidences of DR and DMP among diabetic

patients, as well as their confidence intervals, were calculated by

diabetes type using the Kaplan-Meier method [12]. Incidence

rates (IR) for DR and DMP identified during the first 2 years after

diabetes diagnosis, were calculated among patients newly

diagnosed with diabetes in two distinct periods corresponding to

the beginning (2000–2001) and end (2006–2007) of the study

period. IRs were computed dividing the total number of cases of

each outcome by the corresponding total number of person-years

(p-y) of follow-up assuming the Poisson distribution [13]. Statistical

package Stata/IC version 11.1 was used for all statistical analyses

[14].

Results

There were 64,983 incident diabetic patients of whom 97.3%

were type 2 and 2.7% type 1 diabetics (Figure 1). The mean age at

diabetes onset was 61.3 years (range 6–84) for patients with type 2

diabetes and 19.1 years (range 1–40) for patients with type 1

diabetes. The majority of diabetic patients were men: 55.1%

among type 2 diabetic patients and 60.7% among type 1 diabetic

patients.

Among type 2 diabetic patients, 61% did not receive any

hypoglycaemic drug during the first three months after initial

diagnosis, 36% were prescribed only oral antidiabetic drugs, and

3% received insulin with or without oral antidiabetic drugs.

Among type 1 diabetic patients, the corresponding percentages

were 8%, 3%, and 89%. Only 7 patients classified as having type 1

diabetes by the computer-based diagnostic algorithm [11] did not

receive insulin during the follow-up.

During the period 2000–2001 there were 10,645 incident

diabetic patients diagnosed of whom 97.2% had type 2 diabetes,

56.3% were men, and the mean age at diabetes onset was 60.6

years (range 1–81 years). During the period 2006–2007 there were

19,569 incident diabetic patients diagnosed of whom 97.2% had

type 2 diabetes, 55.5% were men, and the mean age at diabetes

onset was 59.4 years (range 1–84 years). Among diabetic patients

diagnosed in 2000–2001, 35% were prescribed only oral

antidiabetic drugs during the first three months after initial

diagnosis, and 5% received insulin with or without oral

antidiabetic drugs. Among those diagnosed in 2006–2007, the

percentages were 36% and 5%, respectively.

Follow-up for diabetic retinopathy
Over a median follow-up of 3.4 years we identified 7,899

patients with incident DR (7,735 among type 2 diabetes and 164

among type 1 diabetes). The mean age at DR diagnosis was 63.3

years (range 17–84) for patients with type 2 diabetes and 28.2

years (range 6–47) for patients with type 1 diabetes. The

cumulative incidence of DR increased with increasing age at

diagnosis of diabetes up to 40 years in both types of diabetes and

remained stable thereafter for type 2 diabetics (data not shown). In

the first year of follow-up, 3.8% of patients with type 2 diabetes

and 2.0% of patients with type 1 diabetes had developed DR

(majority during the first three months, 1.6% of patients). The

crude cumulative incidences of DR were higher in type 2 than in

type 1 diabetes throughout the follow-up. After 9 years, the

cumulative incidences were 27.8% and 23.9% for type 2 and type

1 diabetics, respectively (Figure 2). The incidence rate of DR in the

first two-years following diabetes diagnosis was 24.5 (95%CI:

21.5–27.9) per 1,000 p-y among diabetic patients diagnosed in the

period 2000–2001 and 47.7 (95%CI: 44.6–50.9) per 1,000 p-y

among those diagnosed in the period 2006–2007.

Among the patients with incident DR, 548 had a new diagnosis

of DMP on the same day (N = 430) or before (N = 118) the

diagnosis of DR. Among patients free of DMP at DR diagnosis

date, we identified 318 individuals with a diagnosis code of DMP

during a median follow-up time of 1.9 years. At the end of follow-

up the cumulative incidences were 12.1% and 18.8%, respectively.

Follow-up for diabetic maculopathy
Over a median follow-up of 3.7 years, we identified 912 patients

with incident DMP (885 among type 2 diabetes and 27 among

type 1 diabetes). The mean age at DMP diagnosis was 62.8 years

(range 20–84) for type 2 diabetics and 34.0 years (range 14–45) for

type 1 diabetics. The cumulative incidence increased with

increasing age at diabetes diagnosis until 40 years of age and

stabilized thereafter (data not shown). After the first year of follow-

up, 0.3% of patients with type 2 diabetes and 0.6% of patients with

type 1 diabetes had developed DMP (0.1% of patients during the

first three months). After 9 years of follow-up, the cumulative

incidences were 3.6% and 4.4%, respectively (Figure 3). The

incidence rate of DMP in the first two-years following diabetes

diagnosis was 1.8 (95%CI: 1.0–2.9) per 1,000 p-y among diabetic

patients diagnosed in the period 2000–2001 and 5.8 (95%CI: 4.8–

7.0) per 1,000 p-y among those diagnosed in the period 2006–

2007.

An additional analysis was conducted to identify patients with

diabetic macular oedema (DMO). Among DMP cases, 215 could

be specifically classified as macular oedemas (211 occurring in type

2 diabetics). Overall, at the end of follow-up 0.8% of patients had

developed DMO. However, according to the previous validation

study [10], 54% of the real DMO cases (estimated N = 252 DMO)

would be underestimated. According to this, among the overall

912 DMP cases identified, 467 (215+252) would be estimated to be

real DMO cases. This resulted in a corrected overall IR of DMO

of 1.80 per 1,000 p-y (95%CI: 1.64–1.98).

Discussion

In this cohort study performed in a primary care UK population

between 2000 and 2008, we observed that among incident diabetic

patients free of retinopathy at baseline, about one fourth

developed diabetic retinopathy and close to 4% developed

maculopathy within 9 years after initial diabetes diagnosis.

Incidence increased with age until the fourth decade of life.

Crude annual cumulative incidences for DR were consistently

higher in type 2 than type 1 diabetic patients, while they were

similar for DMP.

We estimated a 9-year cumulative incidence of DR of 28% in

type 2 and 24% in type 1 diabetic patients. These incidences

appear to be lower than those reported in the literature. The

Liverpool Diabetic Eye Study found that the number of screened

diabetic patients affected with any DR reached 38% among type 2

and 45% among type 1 diabetic patients after 6 years of follow-up

from the first retina screening [2,3]. Similarly, a study conducted

on prevalent type 2 diabetic patients in the UK found a 4-year

cumulative incidence of DR of 36% [15]. Finally, in a study

assessing type 2 diabetic patients, Jones et al. found that around

62% had developed non-proliferative DR, 14% pre-proliferative

DR, and 1% proliferative retinopathy after 9 years of disease

follow-up [4].

In our study, we estimated a 9-year cumulative incidence of

DMP of 3.6% in type 2 and 4.4% in type 1 diabetic patients. We

observed a cumulative incidence of 0.8% of DMO in 9 years.

However, according to our validation process [10], this estimation

would reflect only about half the total actual DMO cases in our
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study. Similarly to DR, these incidences appear to be lower than

those reported in the literature. The Liverpool Diabetic Eye Study

reported sight-threatening maculopathy in almost 5% of type 2

and 3% of type 1 diabetic patients after 6 years of follow-up from

the first retina screening [2,3]. In the study published by Jones et

al, sight-threatening maculopathy was reported to occur in 1% of

patients after 9-years with diabetes [4]. A study by Klein et al.

reported a higher incidence of DMO, i.e.15.8% in older-onset and

23.8% in younger-onset diabetic patients diagnosed between

1979–1980 after 9–10 years with the disease [16].

Finally, among patients with retinopathy at baseline, we found a

cumulative incidence of DMP of 12.1% in type 2 and 18.8% in

type 1 diabetes within 9 years. In contrast, Younis et al. found that

among those with background or mild pre-proliferative DR at

baseline, sight-threatening maculopathy was diagnosed respective-

ly in 27% and 52% after 6 years in type 2 diabetes [2], and 29%

and 85% after 6 years among type 1 diabetes [3]. Also, the UK

Prospective Diabetes Study reports that among patients with more

severe retinopathy at baseline, photocoagulation therapy –that can

be seen as a proxy of the presence of maculopathy- had been

prescribed in 32% of subjects after a 9-year follow-up period [17].

Several differences between our study and previous studies of

DR and DMP need to be taken into account when comparing

results. In our study, the follow-up was conducted on newly

diagnosed diabetic patients whereas other studies investigated

prevalent diabetic patients with no evidence of retinopathy at

baseline [2,3,15]. The latter would tend to have a higher risk of

developing DR and DMP during follow-up because of time

elapsed since diabetes diagnosis. Also, the possibility of differences

between studies in the techniques used to diagnose eye compli-

cations could have led to different results. Furthermore, differences

in health care system [16] as well as in the study outcome

definition across studies need to be considered; while we included

any type of DMP, other study considered progression to

photocoagulation treatment [17]. Temporal trends in the standard

retinopathy diagnostic techniques and in the management of

diabetes and hypertension, in the last decade, should also be

considered as potential contributors to explain differences between

studies. In relation to potential secular trends, we evaluated

independently the incidence rates of DR and DMP in two

calendar periods before and after the establishment of a

widespread diabetic eye screening programme in the UK. The

implementation of a national screening program started in 2003

[18] and the number of diabetic patients invited to screening has

steadily been growing, reaching approximately 85% of diabetic

patients in 2007 [19]. In our study we have observed that the IR of

DR and DMP during first 2 years after diabetes diagnosis was two-

fold higher for DR and three-fold higher for DMP diabetics

Figure 2. Kaplan-Meier curves and table of annual cumulative incidence of diabetic retinopathy from the date of first diabetes
diagnosis recorded.
doi:10.1371/journal.pone.0100283.g002
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diagnosed at the end of the study period (2006–2007) compared to

those diagnosed in the initial years (2000–2001). Further, the

possible differences of standard retinopathy diagnostic techniques

used in UK at the beginning of the study period, such as direct

ophthalmoscopy (known to be of low sensitivity [20]) versus two

field digital retinal photography (the accepted method of screening

since 2006 [18]) could have already been translated into

improvements of early detection of eye complications in diabetic

patients as shown already in the Liverpool Diabetic Eye Study

[2,3]. Also, although patients diagnosed with diabetes in 2000–

2001 were comparable to those diagnosed in 2006–2007 in terms

of diabetes treatment at diabetes onset (considered a proxy for

severity of diabetes), type of diabetes, sex, and age, imbalances of

other potential risk factors between these two groups might also

contribute to the observed difference. Further research is required

to clarify the issue.

In our study, a large proportion of DR and DMP cases were

diagnosed shortly after diabetes diagnosis. This pattern suggests

that, at least in some cases, the true onset of diabetes may have

occurred before its initial clinical diagnosis, as described previously

[21,22,23], which would be consistent with the fact that duration

of diabetes is one of the most important determinants of ocular

complications [2,3,24,25].

The current study has several strengths. Importantly, our

definition of DR and DMP was validated through review of PCPs’

free text comments and response to a questionnaire. High

confirmation rates were obtained, ensuring the internal validity

of our results [10]. Results from our study can be extrapolated to

the general population as THIN database has previously been

shown to be representative of the UK general population [6]. The

large cohort of diabetic patients captured has limited the possibility

of chance findings occurring. Finally, our study provides an

accurate view of the natural history of ocular complications of

diabetes in newly identified diabetic patients in the last years. Our

study has also some potential limitations. Imprecise ascertainment

of the date of actual diabetes onset may have occurred in some

patients. As previously mentioned, type 2 diabetes is often

diagnosed late in the natural history of the disease [21,22,23].

This may have led to an underestimation of the true interval

between the onset of diabetes and the occurrence of retinal

complications. Also, the lack of detailed information of the DR

characteristics in the patients’ records precluded the analysis of

progression from DR to DMP based on proliferative status or

severity of DR. Finally, despite the large size of the study

population, limited number of individuals with type 1 diabetes

resulted in imprecise estimations of the cumulative incidence of

DMP and DMO in this population.

Figure 3. Kaplan-Meier curves and table of annual cumulative incidence of diabetic maculopathy from the date of first diabetes
diagnosis recorded.
doi:10.1371/journal.pone.0100283.g003
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In summary, in an incident population of diabetic patients in a

UK primary care setting, we observed that close to 28% of patients

developed retinopathy and close to 4% developed maculopathy

(half were macular oedema) within 9 years of diabetes diagnosis.

The incidence rate of DR and DMP during the first 2 years with

diabetes was greater among patients diagnosed with diabetes in the

last years of the period of study (2006–2007) than among those

diagnosed earlier (2000–2001).

These data together with the reported increase of diabetes

prevalence in the UK [11,26] suggest that visual impairment due

to diabetes complications continues to be a major public health

issue. Additional analyses to evaluate risk factors associated with

the occurrence of diabetic retinopathy under contemporary

diabetes management protocols are needed to develop effective

preventive strategies and treatment.
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Farmacoepidemiológica, of Madrid, for her critical review of earlier

versions of the manuscript.

Author Contributions

Conceived and designed the experiments: EMM JF ERF LAGR.

Performed the experiments: EMM. Analyzed the data: EMM. Contributed

reagents/materials/analysis tools: EMM. Wrote the paper: EMM JF ERF

LAGR.

References

1. Bunce C, Wormald R (2008) Causes of blind certifications in England and
Wales: April 1999-March 2000. Eye (Lond) 22: 905–911.

2. Younis N, Broadbent DM, Vora JP, Harding SP (2003) Incidence of sight-

threatening retinopathy in patients with type 2 diabetes in the Liverpool Diabetic
Eye Study: a cohort study. Lancet 361: 195–200.

3. Younis N, Broadbent DM, Harding SP, Vora JP (2003) Incidence of sight-
threatening retinopathy in Type 1 diabetes in a systematic screening

programme. Diabet Med 20: 758–765.
4. Jones CD, Greenwood RH, Misra A, Bachmann MO (2012) Incidence and

Progression of Diabetic Retinopathy During 17 Years of a Population-Based

Screening Program in England. Diabetes Care 35: 592–6.
5. Cegedim Strategic Data Medical Research UK. THIN Data Statistics.

Available: http://csdmruk.cegedim.com. Accessed 2013 October 1.
6. Blak BT, Thompson M, Dattani H, Bourke A (2011) Generalisability of The

Health Improvement Network (THIN) database: demographics, chronic disease

prevalence and mortality rates. Inform Prim Care 19: 251–255.
7. O’Neil M, Payne C, Read J (1995) Read Codes Version 3: a user led

terminology. Methods Inf Med 34: 187–192.
8. Stuart-Buttle CD, Read JD, Sanderson HF, Sutton YM (1996) A language of

health in action: Read Codes, classifications and groupings. Proc AMIA Annu

Fall Symp 75–79.
9. Multilex. First DataBank Europe Ltd. (2010) Available: http://www.fdbhealth.

co.uk/multilex/. Accessed 1 October 2013.
10. Martin-Merino E, Fortuny J, Rivero E, Garcia-Rodriguez LA (2012) Validation

of diabetic retinopathy and maculopathy diagnoses recorded in a U.K. primary
care database. Diabetes Care 35: 762–767.

11. Gonzalez EL, Johansson S, Wallander MA, Rodriguez LA (2009) Trends in the

prevalence and incidence of diabetes in the UK: 1996–2005. J Epidemiol
Community Health 63: 332–336.

12. Rosner B (2011) Hypothesis Testing: Person-Time Data. Estimation of Survival
Curves: The Kaplan-Meier Estimator. In: Taylor M, Selbert D, editors.

Fundamentals of Biostatistics. 7th Edition. Boston: Brooks/Cole, Cengage

Learning. pp. 760–766.
13. Rosner B (2011) Discrete Probability Distributions. In: Taylor M, Selbert D,

editors. Fundamentals of Biostatistics. 7th Edition. Boston: Brooks/Cole,
Cengage Learning. pp. 71–107.

14. StataCorp (2009) Stata Statistical Software: Release 11. College Station, TX:
StataCorp LP.

15. Thomas RL, Dunstan F, Luzio SD, Roy Chowdury S, Hale SL, et al. (2012)

Incidence of diabetic retinopathy in people with type 2 diabetes mellitus

attending the Diabetic Retinopathy Screening Service for Wales: retrospective

analysis. BMJ 344:e874.

16. Klein R, Klein BE, Moss SE, Cruickshanks KJ (1995) The Wisconsin

Epidemiologic Study of Diabetic Retinopathy. XV. The long-term incidence

of macular edema. Ophthalmology 102: 7–16.

17. Kohner EM, Stratton IM, Aldington SJ, Holman RR, Matthews DR (2001)

Relationship between the severity of retinopathy and progression to photoco-

agulation in patients with Type 2 diabetes mellitus in the UKPDS (UKPDS 52).

Diabet Med 18: 178–184.

18. The NHS Diabetic Eye Screening Programme. Available: http://diabeticeye.

screening.nhs.uk. Accessed 1 October 2013.

19. The diabetic retinopathy programme. Annual Report 1 April 2007- 31 March

2008. National Health Service. 2008. Available: http://diabeticeye.screening.

nhs.uk/reports#fileid10858. Accessed 1 October 2013.

20. Harding SP, Broadbent DM, Neoh C, White MC, Vora J (1995) Sensitivity and

specificity of photography and direct ophthalmoscopy in screening for sight

threatening eye disease: the Liverpool Diabetic Eye Study. BMJ 311: 1131–

1135.

21. Ruigomez A, Garcia Rodriguez LA (1998) Presence of diabetes related

complication at the time of NIDDM diagnosis: an important prognostic factor.

Eur J Epidemiol 14: 439–445.

22. Harris MI (1993) Undiagnosed NIDDM: clinical and public health issues.

Diabetes Care 16: 642–652.

23. Harris MI, Klein R, Welborn TA, Knuiman MW (1992) Onset of NIDDM

occurs at least 4-7 yr before clinical diagnosis. Diabetes Care 15: 815–819.

24. Semeraro F, Parrinello G, Cancarini A, Pasquini L, Zarra E, et al. (2011)

Predicting the risk of diabetic retinopathy in type 2 diabetic patients. J Diabetes

Complications 25: 292–297.

25. Klein R, Klein BE, Moss SE, Davis MD, DeMets DL (1984) The Wisconsin

epidemiologic study of diabetic retinopathy. II. Prevalence and risk of diabetic

retinopathy when age at diagnosis is less than 30 years. Arch Ophthalmol 102:

520–526.

26. Evans JM, Barnett KN, Ogston SA, Morris AD (2007) Increasing prevalence of

type 2 diabetes in a Scottish population: effect of increasing incidence or

decreasing mortality? Diabetologia 50: 729–732.

Incidence of Retinal Complications in Diabetes

PLOS ONE | www.plosone.org 6 June 2014 | Volume 9 | Issue 6 | e100283

http://csdmruk.cegedim.com
http://www.fdbhealth.co.uk/multilex/
http://www.fdbhealth.co.uk/multilex/
http://diabeticeye.screening.nhs.uk
http://diabeticeye.screening.nhs.uk
http://diabeticeye.screening.nhs.uk/reports#fileid10858
http://diabeticeye.screening.nhs.uk/reports#fileid10858
http://diabeticeye.screening.nhs.uk/reports#fileid10858

