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Abstract

Introduction: Retinopathy is a common complication of diabetes that causes visual impairment in 10% and blindness 
in 2% of the patients. The purpose of the study is to describe the clinical profile of the diabetic patient in an ophthal-
mology unit of Tijuana, Mexico. Methods: Retrospective study of a random sample of 500 medical charts of patients 
with diabetes treated between 2006 and 2010 at the Retina Service of the Fundación CODET para la Prevención de la 
Ceguera IBP Ophthalmology Center. Results: 58.6% of the patients sought medical attention due to visual deterioration 
and only 6.2% of them were referred by a healthcare professional. At their initial visit, 46.4% of the patients had a history 
of diabetes of 15 years or more and 30.8% had clinically significant visual impairment (CSVI) associated with long 
standing diabetes and previous eye surgery. 25.4% treated patients suffered visual impairment progression (VIP) associated 
with retinopathy advanced stages. Conclusions: Diabetes patients are referred to ophthalmology services too late, when 
visual loss is usually advanced and irreversible. (Gac Med Mex. 2014;150:511-8)
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Introduction

Diabetes mellitus (DM) and its complications repre-
sent a serious public health problem1,2. Diabetes is the 
fourth cause of death worldwide3 and the main cause 
of cardiovascular disease, renal failure, adult-onset 
blindness and non-traumatic amputations4. In 2010, 
there was an estimate of 285 million persons with this 
disease in the world, a figure that by the year 2025 will 
exceed 300 million, with most part of the increase ex-
pected to occur in underdeveloped countries5. This 
pandemia is primarily explained by the elevated prev-
alence and incidence of type 2 diabetes mellitus, 
which is more easily modified by lifestyle6.

In Mexico, diabetes is the main cause of death 
among women and the second in men. In 2006, dia-
betes accounted for 12.6% of all deaths occurred in 

this country; the average age at the time of death was 
66 years7. Currently, the estimated prevalence of dia-
betes in Mexico is 6.3 million of people (approximately 
7.5% of the entire population), with an annual incidence 
of approximately 300,000 cases8. DM represents the 
main economic burden within the health sector institu-
tions. Between the years 2002 and 2004, an annual 
expenditure of USD 452,064,988 was documented in 
the National Institute of Social Security for providing care 
to patients suffering from diabetes, with an average an-
nual expenditure of USD 3,193.95 per patient9. National 
healthcare costs for diabetes in Mexico were estimated 
to be USD 15,118,300,000 in the year 200010-13. 

One of the most common complications of diabetes 
is retinopathy, currently considered the third cause of 
irreversible blindess worlwide and the first cause of ir-
reversible blindness in working age adults in develop-
ing countries14. The prevalence of retinopathy varies 
according to the criteria used to identify it and the 
studied population. In the population-based study con-
ducted in the state of Wisconsin, U.S.A., prevalence of 
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some degree of retinopathy was documented in 78% 
of subjects with 15 years or more of diabetes, a figure 
that increased up to 98% if the diabetes had started 
at 30 years of age or later15,16. Between 2005 and 2008, 
the estimated global prevalence of retinopathy in the 
diabetic population of the U.S.A. was 28.5%, with 4.4% 
presenting overt visual involvement17. In Mexico, in the 
state of Hidalgo, prevalence of some degree of reti-
nopathy was documented in 33% of individuals in a 
random sample of 117 diabetic patients18, and the 
cummulative incidence of diabetic retinopathy in a co-
hort of 100 diabetic patients during a 12-year follow-up 
in León (Guanajuato) was 71%19. 

The magnitude of the diabetes and diabetic reti-
nopathy current problem has led to the proposal of 
multisector participation strategies, where govern-
ments and health institutions, as well as the popula-
tion, collaborate actively in specific programs14; how-
ever, there is still an important educational deficit on 
the care of the health of people with diabetes or at risk 
of suffering it, and even among healthcare workers 
themselves20-23. 

The general purpose of this study was to determine 
the clinical and epidemiological profile of diabetic pa-
tients under the care of an ophthamology center in the 
city of Tijuana, as a baseline diagnosis that allows for 
more effective prevention and care strategies to be 
proposed for this vulnerable population group.

Material and methods

The study was carried out at the Fundación CODET 
para la Prevención de la Ceguera Ophthalmology Cen-
ter in the city of Tijuana, Baja California, Mexico, with 
approval of the Ethics Committee of said institution. 

This was a retrospective study with information con-
tained in clinical charts of patients diagnosed with DM 
who were attended at the Retina Service over a five-
year period (2006-2010). A random sample of 500 pa-
tient charts was selected out of a total of 16,256 corre-
sponding to this period. The calculated sample size to 
determine the prevalence of clinically significant visual 
impairment (CSVI) was 380, considering an expected 
prevalence of 50% (to maximize the sample size) with 
a two-tailed a of 0.05 and 80% power. In order to ex-
plore associations with some predictive variables, it 
was decided to include 500 patient charts.

The only inclusion criterion was being a diabetic 
patient attended at that ophthalmology center; charts 
lacking a visual acuity determination performed at the 
initial assessment were excluded. 

The investigated variables, at the initial clinical as-
sessment and thereafter, included: date of first care, 
age, sex, type, duration and treatment of diabetes, 
metabolic control of diabetes, history of hypertension, 
dyslipidemia, smoking and alcoholism, previous eye 
surgery, person or institution that referred the patient 
to the ophthalmology center, main complaint, visual 
acuity with and without correction for both eyes, intra-
ocular pressure in both eyes, diagnoses considered at 
initial ophthalmologic assessment and specialized 
ophthalmology service the patient was referred to. 

The main diagnoses considered by the Retina Ser-
vice, laser interventions, surgery and intraocular med-
ication (IM), as well as visual acuity with and without 
correction at last visit and its date, were obtained from 
the progression notes.

Visual acuity observed in the first and the visit was 
used to create the following visual deterioration catego-
ries: no visual impairment (any visual acuity better 
than 20/39); mild vision loss (visual acuity from 20/40 
to 20/59); moderate vision loss (visual acuity from 
20/60 to 20/199); severe vision loss (visual acuity 
from 20/200 to 20/399); profound vision loss (visual 
acuity from 20/400 to 20/1500); finger counting (vi-
sual acuity from 20/1600 to 20/4000; hand movement 
perception; light perception, and no light perception.

Using the International Classification of Diseases 10 
reviewed criteria, CSVI of the patient was defined as 
visual loss equal or greater than moderate visual im-
pairment in the better eye24. The better eye, which also 
served as index eye, was that which in the first assess-
ment had the highest visual acuity, and was taken as 
a reference to compare visual acuity observed at the 
first and last visits. Considering the difference between 
the visual acuity final category and that observed at 
the beginning (visual acuity final category minus visu-
al acuity initial category), subjects who improved could 
be identified when visual acuity improved by at least 
one category with regard to the initial one; subjects 
who remained stable, when final visual acuity was the 
same as that recorded at initial visit; and subjects who 
had visual deficit progression, when final visual acuity 
worsened by at least one category with regard to the 
initial one.

Information was analyzed using the Statistical Pack-
age for the Social Sciences (SPSS), version 17, statis-
tical sofware for Windows. The descriptive analysis 
was carried out by estimating absolute and relative 
frequencies of the main categorical variables and 
central tendency and dispersion measures for numer-
ical variables. A bivariate analysis was constructed 

Si
n 

co
nt

ar
 c

on
 e

l c
on

se
nt

im
ie

nt
o 

pr
ev

io
 p

or
 e

sc
ri

to
 d

el
 e

di
to

r, 
no

 p
od

rá
 r

ep
ro

du
ci

rs
e 

ni
 f

ot
oc

op
ia

rs
e 

ni
ng

un
a 

pa
rt

e 
de

 e
st

a 
pu

bl
ic

ac
ió

n.
 

 
©

 P
ub

lic
ac

io
ne

s 
Pe

rm
an

ye
r 

20
14



R.A. Cervantes-Castañeda, et al.: Deficient Prevention and Late Treatment of Diabetic Retinopathy in Mexico

513

individuals. The observed duration of diabetes ranged 
from less than one to 35 years, with a mean of 14.56 
years and a SD of 7.6. The median was found to be 
15 years with an IQR of 11.25. Table 1 shows this 
information stratified by five-year periods.

Most patients were on medical treatment for diabe-
tes, 288 subjects (57.6%) with oral antidiabetic drugs 
and only one with diet-based treatment. There was 
information available on metabolic control based on gly-
cosylated hemoglobin only in 144 clinical charts (28.8%), 
out of which 103 (71.5%) had glycosylated hemoglobin 
higher tan 7%. Table 2 shows the most relevant med-
ical and personal history data of the patients. 

The reasons for seeking medical help referred by the 
patients at their first assessment were: visual acuity 
decrease (293 cases [58.6%]), general assessment 
(62 [12.4%]), presence of cataracts (32 [6.4%]), eye 
pain (15 [3%]), lacrimation or eye irritation (9 [1.8%]), 
glaucoma (9 [1.8%]), eye dryness (4 [0.8%]) and un-
specified (76 [15.2%]).

The patients were recommended or referred to the 
ophthalmology center by various sources; the most 
frequently mentioned were: relative or friend (254 cas-
es [50.8%], advertising (55 [11%]), healthcare profession-
al (31 [6.2%]), government institution (16 [3.2%], health 
conference or fair (11 [2.2%]), health institution (9 [1.8%], 
health promoter (2 [0.4%]) and unspecified (17 [3.4%]); 
this information was not clarified in 105 cases (21.0%). 

The degree of visual impairment observed at first 
visit for each pair of eyes is shown in table 3. Visual 
acuity with correction served as the basis to identify 
patients with moderate or worse visual loss in their 
index eye at the time of the initial visit: 154 patients 
already had this condition (30.8%). Table 4 shows the 
results for patients with significant visual impairment, 

Table 1. Duration of diabetes

n (%)

Less than one year 3 (0.6)

From 1 to 4 years 39 (7.8)

From 5 to 9 years 74 (14.8)

From 10 to 14 years 86 (17.2)

From 15 to 19 years 99 (19.8)

20 or more years 133 (26.6)

Unavailable information 66 (13.2)

Table 2. Medical and personal history

Present Absent Unavailable

n (%) n (%) n (%)

Hypertension 280 (56.0) 191 (38.2) 29 (5.8)

Dyslipidemia 98 (19.6) 77 (15.4) 325 (65.0)

Previous eye surgery 99 (19.8) 321 (64.2) 80 (16.9)

Smoking 59 (11.8) 304 (60.8) 137 (27.4)

Alcoholism 35 (7.0) 306 (61.2) 159 (31.8)

HbA1c ≥ 7 103 (20.6) 41 (8.2) 356 (71.2)

HbA1c: glycosylated hemoglobin A1c.

by calculating the odds ratio (OR) with 95% confidence 
intervals (CI) and Fisher’s exact chi-square test to com-
pare the groups in the main categorical variables, and 
by estimating the mean differences, with the CI at 95%, 
with significance tested using Student’s t-test to com-
pare the groups in continuous variables with a normal-
ly appearing distribution, or the Mann-Whitney U-test 
when the numerical variables did not show a normal-
ly-appearing distribution. A two-tailed a of 0.05 was set 
to establish statistical significance.

Results

Five hundred clinical charts of patients with DM were 
reviewed: 230 men (46.0%) and 270 women (54.0%). 
Patient ages ranged from 14 to 89 years, with a mean 
of 57.7 (standard deviation [SD]: 10.95); the median 
had a value of 58 (interquartile range [IQR]: 14).

The mos common type of diabetes identified in these 
patients was type 2, which was diagnosed in 481 subjects 
(96.1%); type 1 diabetes was identified only in 19 (3.8%) 
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Table 3. Visual impairment observed at initial visit

Right eye Left eye Index eye

Assessment without correction n (%) n (%) n (%)

No impairment 40 (8.0) 25 (5.0) 52 (10.4)

Mild loss 120 (24.0) 110 (22.0) 167 (33.4)

Moderate loss 106 (21.1) 96 (19.2) 121 (24.2)

Severe loss 79 (15.8) 96 (19.2) 76 (15.2)

Profound loss 4 (0.8) 4 (0.8) 2 (0.4)

Finger counting 90 (18.0) 88 (17.6) 61 (12.2)

Hand movement perception 45 (9.0) 55 (11.0) 18 (3.6)

Light perception 9 (1.8) 8 (1.6) 2 (0.4)

No light perception 6 (1.2) 15 (3.0) 0 (0)

Unavailable 1 (0.2) 3 (0.6) 1 (0.2)

Assessment with correction

No impairment 89 (17.8) 90 (18.9) 130 (26.0)

Mild loss 135 (27.0) 122 (24.4) 163 (32.6)

Moderate loss 66 (13.2) 73 (14.6) 64 (12.8)

Severe loss 45 (9.0) 47 (9.4) 44 (8.8)

Profound loss 4 (0.8) 0 (0) 0 (0)

Finger counting 3 (0.6) 54 (10.8) 31 (6.2)

Hand movement perception 54 (10.8) 43 (8.6) 14 (2.8)

Light perception 37 (7.4) 6 (1.2) 1 (0.2)

No light perception 5 (1.0) 10 (2.0) 0 (0)

Unavailable 61 (12.2) 55 (11.0) 53 (10.6)

which was identified mainly in patients with longer du-
ration of diabetes and in those who referred having 
undergone previous eye surgery. According to the in-
formation contained in the charts and the corresponding 
assessment by the retinologist, 365 subjects (73.0%) 
were observed to have been identified as carriers of 
some degree of diabetic retinopathy. Data consistent with 
proliferative retinopathy was observed in 297 of these 
cases (81.4%), and in 68 (18.6%), evidence of non-pro-
liferative retinopathy was found. The stage of diabetic 
retinopathy (mild, moderate or severe) could not be es-
tablished due to lack of information. Major complications 
of diabetic retinopathy were identified in many patients: 
hemovitreous was diagnosed in 94 of the 500 reviewed 
cases (18.8%); in 36, clinically significant macular ede-
ma (7.2%); in 30, tractional retinal detachment (6.0%); 

in 1, vascular occlusion (0.2%); and in 9, neovascular 
glaucoma (1.8%). The presence of any of these com-
plications allowed for the complicated retinopathy cat-
egory to be established in 156 subjects (31.2%). Some 
subjects showed more than one of these complica-
tions. Some type of cataract was identified in 33 sub-
jects (6.6%). Glaucoma was recorded in 11 cases 
(2.2%), 9 of the already mentioned neovascular type, 
and two cases of open angle glaucoma.

Table 5 lists the ophthalmologic interventions per-
formed by the institution on the 500 subjects included 
in the sample. Noteworthy, 245 patients (49%) did not 
receive any intervention (included in this group were 188 
patients who completed only one or two visits and were 
lost to follow-up). The combination of IM plus photoco-
agulation was the most commonly used treatment 
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approach (16.6%). Seventy subjects had a single sur-
gery practiced and 19 underwent combined procedures 
(two types of surgery). The most frequently practiced 
retinal surgery was pars plana vitrectomy (63 cases). 

The last visual acuity obtained was also analyzed 
(Table 6). Considering only those 255 patients who 
underwent some intervention and using the non-cor-
rected visual acuity (which was reported more consis-
tently), the difference between the first and the last 
visual acuity assessment was calculated and 53 pa-
tients (20.7%) were observed to show some visual acu-
ity improvement, 127 (49.8%) remained without changes 
and 65 (25.4%) showed visual impairment progression 
(VIP). This variable could not be determined in 10 sub-
jects (3.9%). Considering the 65 patients who showed 
VIP in spite of the interventions performed, the most 
commonly associated characteristic with this outcome 
was having complicated retinopathy (Table 7). 

Discusion

In the studied random sample of 500 charts of pa-
tients with DM, we observed that only a small percentage, 

Table 4. Clinically significant visual impairment (CSVI) at first visit

With CSVI Without CSVI

n n OR (95% CI) p

Sex 
 Female 87 155 1
 Male 67 138 0.86 (0.58-1.28) 0.480

Treatment with insulin
 No 94 202 1
 Yes 42 63 1.43 (0.90-2.27) 0.128

Duration of diabetes
 < 15 years 54 132 1
 ≥ 15 years 100 161 1.51 (1.01-2.27) 0.026*

Arterial hypertension
 No 53 118 1
 Yes 92 160 1.28 (0.85-1.93) 0.253

Smoking 
 No 94 179 1
 Yes 19 34 1.06 (0.58-1.97) 0.870

Alcoholism
 No 95 182 1
 Yes 11 20 1.05 (0.48-2.29) 1.00

Previous eye surgery
 No 92 195 1
 Yes 40 49 1.73 (1.06-2.81) 0.031*

*With statistical significance.

Table 5. Ophthalmologic interventions performed

n (%)

None 245 (49)

Only laser 27 (5.4)

Only IM 55 (11.0)

Only surgery 47 (9.4)

Laser + IM 84 (16.6)

Laser + surgery 9 (1.8)

Surgery + IM 14 (2.8)

Laser + surgery + IM 19 (3.8)

Total 500 (100)

which corresponded to 12.4% (95% CI: 9.5-15.2), 
sought medical help for preventive examinations. The 
majority, 58.6% of the sample (95% CI: 54.2-62.9), 
looked for medical help at the institution due to de-
creased vision. Diabetic retinopathy is a condition that 
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Table 6. Visual impairment observed at last visit

Right eye Left eye Index eye

Assessment without correction n (%) n (%) n (%)

No impairment 23 (4.6) 20 (4.0) 38 (7.6)

Mild loss 100 (20.0) 96 (19.2) 128 (25.5)

Moderate loss 94 (18.8) 76 (15.2) 101 (20.2)

Severe loss 62 (12.4) 57 (11.4) 56 (11.2)

Profound loss 0 (0) 2 (0.4) 0 (0)

Finger counting 65 (13.0) 66 (13.2) 53 (10.6)

Hand movement perception 33 (6.6) 41 (8.2) 12 (2.4)

Light perception 11 (2.2) 15 (3.0) 6 (1.2)

No light perception 8 (1.6) 19 (3.8) 0 (0)

Unavailable 104 (20.8) 106 (21.6) 105 (21.0)

Assessment with correction

No impairment 40 (8.0) 44 (8.8) 58 (11.6)

Mild loss 80 (16.0) 64 (12.8) 93 (18.6)

Moderate loss 37 (7.49) 38 (7.6) 37 (7.4)

Severe loss 28 (5.6) 27 (5.0) 27 (5.4)

Profound loss 1 (0.2) 0 (0) 0 (0)

Finger counting 27 (5.4) 21 (4.2) 15 (3.0)

Hand movement perception 19 (3.8) 17 (3.4) 6 (1.2)

Light perception 4 (0.8) 8 (1.6) 3 (0.6)

No light perception 3 (0.6) 11 (2.2) 1 (0.2)

Unavailable 261 (52.2) 270 (54.0) 260 (52.0)

evolves insidiously and causes painless visual deteri-
oration. Lack of information and prevention by treating 
physicians results in many patients seeking help only 
when they have visual deficit or loss14. 

On the other hand, it is worrying that only 6.2% of 
the patients in this sample indicated having been re-
ferred to the institution by a healthcare professional 
(95% CI: 5.1-7.2), which may suggest that healthcare 
professionals may be overlooking recommending the 
patients to have early and regular ophthalmologic ex-
aminations since the moment the diagnosis of type 2 
diabetes mellitus (T2DM) is established, or at five years 
of the type 1 diabetes (T1DM) diagnosis, and thereaf-
ter every year in both types of diabetes, as specified 
by the NOM 015-SSA2-2010 standard for the preven-
tion, treatment and control of DM25. However, it should 
be noted that these data could be subject to information 

bias, since they were taken from what the patient indicated 
as the reason for referral and the person who suggested 
him to be assessed in that specific ophthalmology center.

In the sample, only 8.4% of the patients had suffered 
from diabetes for less than 5 years (95% CI: 5.9-10.8) 
and, most unfavorably, almost half the sample (46.4%; 
95% CI: 42.0-50.7), for 15 or more years, a situation 
that would explain the high proportion of CSVI detect-
ed at the patients’ initial visit, which was documented 
in almost a third part of the cases (30.8%; 95% CI: 
26.7-34.8). This observed CSVI prevalence is much 
higher to that reported in the general DM patient pop-
ulation, with an estimated 4.4%17, mainly because this 
is an ophthalmology referral center. Of note, CSVI was 
primarily associated with the presence of long standing 
diabetic disease and with a history of previous eye 
surgery. 
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Table 7. Analysis of association of categorical variables with VIP

With VIP Without VIP

n n OR (95% CI) p

Sex 

 Female 34 98 1
 Male 32 90 1.02 (0.58-1.79) 1.00

Treatment with insulin
 No 42 134 1
 Yes 21 44 1.52 (0.81-2.84) 0.19

Duration of diabetes
 < 15 years 30 71 1
 ≥ 15 years 36 117 0.73 (0.41-1.28) 0.30

Arterial hypertension
 No 27 69 1
 Yes 36 108 0.85 (0.47-1.52) 0.65

Smoking 
 No 37 119 1
 Yes 6 25 0.77 (0.58-1.97) 0.870

Alcoholism
 No 95 182 1
 Yes 11 20 1.05 (0.29-2.02) 0.81

Previous eye surgery
 No 39 123 1
 Yes 16 35 1.44 (0.72-2.88) 0.35

Complicated retinopathy
 No 27 117 1
 Yes 39 71 2.38 (1.34-4.21) 0.002*

*With statistical significance.

The prevalence of some degree of diabetic retinop-
athy found in 365 subjects out of the 500 studied cases 
(73.0%) is similar to that reported by Prado-Serrano, et 
al. (71% in the study of 13,670 cases seen at the 
Ophthalmology Department of the General Hospital of 
Mexico26). Of the 365 patients detected with retinopa-
thy in our study, 297 (73.0%) showed data consistent 
with proliferative retinopathy and only 68 (18.6%) met 
the criteria for non-proliferative retinopathy diagnosis; 
in the case of the presence of proliferative retinopathy, 
the figure is considerably higher than that reported by 
Prado-Serrano et al. (73 vs 63%; OR: 2.56; 95% CI: 
1.83-3.27). In our study, the presence of clinically sig-
nificant macular edema in 36 (9.8%) of the 365 subjects 
with retinopathy is similar to the 16% rate reported by 
Prado-Serrano et al.26.

Finally, of special note are those cases where, in 
spite of receiving ophthalmologic intervention, there 
was VIP, which were 65 out of 255 patients attended 
at the institution (25.4%; 95% CI: 21.5-29.2) and that 

were associated with advanced disease due to prolifera-
tive retinopathy complicated with hemovitreous, tractional 
retinal detachment, clinically significant macular edema, 
neovascular edema and/or vascular occlusion.

Our study has several limitations that should be men-
tioned. First, the information was retrospective in nature, 
and was generated with ophthalmologic care-related, 
not investigational, purposes, which is why omission of 
important data, such as metabolic control of the patients 
or retinopathy severity classification, was unavoidable. 
Due to this same situation, the precise reasons why 
part of the patients (188 out of 500 [37.6%]) completed 
only one or two visits and discontinued their follow-up, 
could not be established. It should be noted that we 
tried to analyze the characteristics of this group and 
we found that it was comprised mostly by women with-
out complicated retinal disease. In general, a high 
droput rate from ophthalmologic care follow-up was 
observed, which might reflect low medical and pre-
vention culture among the studied population. The 

Si
n 

co
nt

ar
 c

on
 e

l c
on

se
nt

im
ie

nt
o 

pr
ev

io
 p

or
 e

sc
ri

to
 d

el
 e

di
to

r, 
no

 p
od

rá
 r

ep
ro

du
ci

rs
e 

ni
 f

ot
oc

op
ia

rs
e 

ni
ng

un
a 

pa
rt

e 
de

 e
st

a 
pu

bl
ic

ac
ió

n.
 

 
©

 P
ub

lic
ac

io
ne

s 
Pe

rm
an

ye
r 

20
14



Gaceta Médica de México. 2014;150

518

 2. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of dia-
betes: estimates for the year 2000 and projections for 2030. Diabetes 
Care. 2004;27(5):1047-53.

 3. Roglic G, Unwin N. Mortality attributable to diabetes: estimates for the 
year 2010. Diabetes Res Clin Pract. 2010;87(1):15-9.

 4. van Dieren S, Beulens JW, van der Schouw YT, Grobbee DE, Neal B. 
The global burden of diabetes and its complications: an emerging pan-
demic. Eur J Cardiovasc Prev Rehabil. 2010;17 Suppl 1:S3-8.

 5. King H, Aubert RE, Herman WH. Global burden of diabetes, 1995-2025: 
prevalence, numerical estimates, and projections. Diabetes Care. 
1998;21(9):1414-31.

 6. Unwin N, Whiting D, Gan D, Jacqmain I, Ghyoot G. The diabetes atlas. 
4.a ed. Bélgica: International Diabetes Federation; 2009.

 7. Olaiz-Fernández G, Rivera-Dommarco J, Shamah-Levy T, et al. Encues-
ta Nacional de Salud y Nutrición 2006. Cuernavaca: Instituto Nacional 
de Salud Pública; 2006.

 8. Olaiz-Fernández G, Rojas R, Aguilar-Salinas CA, Rauda J, Villalpando 
S. Diabetes mellitus en adultos mexicanos. Resultados de la Encuesta 
Nacional de Salud 2000. Salud Pública Mex. 2007;47(Suppl 3):S331-7.

 9. Rodríguez-Bolaños RA, Reynales-Shigematsu LM, Jiménez-Ruiz JA, 
Juárez-Márquez SA, Hernández-Ávila M. Costos directos de atención 
médica en pacientes con diabetes mellitus tipo 2 en México: análisis de 
microcosteo. Rev Panam Salud Pública. 2010;28(10):412-20.

 10. Barceló A, Aedo C, Rajpathak S, Robles S. The cost of diabetes in 
Latin America and the Caribbean. Bulletin of the World Health Organi-
zation. 2003;81(1):19-27.

 11. Arredondo A, Icaza E. Financial requirements for the treatment of dia-
betes in Latin America: implications for the health system and for pa-
tients in México. Diabetologia. 2009;52(8):1693-5.

 12. Arredondo A, Zuñiga A. Economic consequences of epidemiological 
changes in diabetes in middle-income countries. The mexican case. 
Diabetes Care. 2004;27(1):104-9.

 13. Arredondo A, Zúñiga A, Parada I. Health care costs and financial con-
sequences of epidemiological changes in chronic diseases in Latin 
America: evidence from Mexico. Public Health. 2005;119(8):711-20.

 14. Barría-von-Bischhoffshausen F, Martínez-Castro F. Guía práctica clínica 
de retinopatía diabética para latinoamérica. Querétaro, México: Asocia-
ción Panamericana de Oftalmología. Sub-comité de Retinopatía Diabéti-
ca del programa Visión 2020LA de la Agencia Internacional para la 
Prevención de la Ceguera; 2011.

 15. Klein R, Klein BEK, Moss SE, Davis MD, DeMets DL. The Wisconsin 
epidemiologic study of diabetic retinopathy. III Prevalence and risk of 
diabetic retinopathy when age at diagnosis is 30 or more years. Arch 
Ophthlamol. 1984;102(4):527-32.

 16. Klein R, Klein BEK, Moss SE, Davis MD, DeMets DL. The Wisconsin 
epidemiologic study of diabetic retinopathy. II Prevalence and risk of 
diabetic retinopathy when age at diagnosis is less than 30 years. Arch 
Ophthlamol. 1984;102(4):520-6.

 17. Zhang X, Saaddine JB, Chou C-F, et al. Prevalence fo diabetic retinop-
athy in the United States, 2005-2008. JAMA. 2010;304(6):649-56.

 18. Carrillo-Alarcón LC, López-López E, Hernández-Aguilar C, Martínez-Cer-
vantes JA. Prevalencia de retinopatía diabética en pacientes con diabetes 
mellitus tipo 2 en Hidalgo, México. Rev Mex Oftalmol. 2011;85(3):142-7.

 19. Rodríguez-Villalobos E, Cervantes-Aguayo F, Vargas-Salcido E, Ávalos-
Muñoz ME, Juárez-Becerril DM, Ramírez-Barba EJ. Retinopatía diabéti-
ca. Incidencia y progresión a 12 años. Cir Ciruj. 2005;73(2):79-84.

 20. Bustos-Saldaña R, Barajas-Martínez A, López-Hernández H, Sán-
chez-Novoa E, Palomera-Palacios R, Islas-García J. Conocimientos so-
bre diabetes mellitus en pacientes diabéticos tipo 2 tanto urbanos como 
rurales del occidente de México. Archivos en Medicina Familiar. 
2007;9(3):147-59.

 21. Garza-Elizondo ME, Villarreal-Rios E, Salinas-Martínez AM, Núñez-Rocha 
GM. Prácticas preventivas de los habitantes mayores dde 25 años en 
Monterrey y su zona metropolitana (México). Rev Esp Salud Pública. 
2004;78(1):95-105.

 22. Pérez-Cuevas R, Reyes-Morales H, Flores-Hernández S, Wacher-Rodarte 
N. Efecto de una guía de práctica clínica para el manejo de la diabetes 
tipo 2. Rev Med Inst Mex Seguro Soc. 2007;45(4):353-60.

 23. Salinas-Martínez AM, Muñoz-Moreno F, Barraza-León AR, Villarreal-Ríos 
E, Muñoz-Rocha GM, Garza-Elizondo ME. Necesidades en salud del 
diabético usuario del primer nivel de atención. Salud Pública Mex. 
2001;43(4):324-35.

 24. Dandona L, Dandona R. Revision of visual impairment definitions in the 
International Statistical Classification of Diseases. BMC Medicine. 
2006;4:1-7.

 25. Norma Oficial Mexicana para la Prevención, Tratamiento y Control de la 
Diabetes Mellitus. NOM 174-SSA2-2010. México, D.F.: Diario Oficial de 
la Federación. Secretaría de Gobernación; 2010.

 26. Prado-Serrano A, Guido-Jiménez MA, Camas-Benítez JT. Prevalencia de 
retinopatía diabética en población mexicana. Rev Mex Oftalmol. 2009; 
83(5):261-6.

classification of retinopathy severity only as complicat-
ed and non-complicated cases was due to the lack of 
information on the degree of diabetic retinopathy in the 
reviewed patient charts, which constitutes an important 
limitation. This limitation could be reduced in future 
studies if the ophthalmology community is encouraged 
to write down a complete report on the clinical assess-
ment made, with adherence to international diagnostic 
criteria and classifications, as well as to carry out the 
good clinical practice principles with regard to clinical 
charts.

We should emphasize the considerations issued in 
the Diabetic Retinopathy Clinical Prectice Guidelines 
for Latin America, which state that diabetic retinopathy 
is preventable in 80% of the cases with early detection 
and treatment, as well as multidisciplinary manage-
ment, with the primary goal of achieving a good control 
of hyperglycemia, hypertension and dyslipidemia. Ed-
ucation is fundamental in order to promote self-care 
among patients and their families for the management 
and prevention of complications. Good metabolic con-
trol delays the onset of new, and the progression of 
existing lesions. Diabetic retinopathy prevalence and 
incidence are rising and, if actions are not taken, these 
figures will double by year 2030. Improving the screen-
ing and early laser treatment coverage is urgently 
needed, in order to preserve visual function, improve 
the quality of life of patients and to achieve a 10-fold 
reduction in healthcare costs. This means that national 
diabetic retinopathy early care programs have to be 
formalized. General practice and resident ophthalmol-
ogists have to be trained on the management of dia-
betic retinopathy, with a simplified classifiaction and 
adequate management of the different diabetic reti-
nopathy stages14.

In the diabetic patient, diabetic retinopathy and as-
sociated visual impairment are very frequent compli-
cations. Early referral to specialized centers for diag-
nosis, control and treatment must be considered a 
priority in family medicine everyday practice, as well 
as education of patients and their families, healthcare 
institutions and society itself, in order to, in close 
collaboration, take relevant actions to counteract the 
current and future diabetes pandemia and its conse-
quences.
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