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Quality of previous diabetes care 
among patients receiving services at
ophthalmology hospitals in Mexico1

Joel Rodríguez-Saldana,2 Andrea C. Rosales-Campos,2

Carmen B. Rangel León,2 Laura I. Vázquez-Rodríguez,2

Francisco Martínez-Castro,3 and John D. Piette4

Objective. To survey a large sample of type 2 diabetes mellitus (T2DM) patients in Mex-
ico City to determine if patient experience, access to basic services, treatment, and outcomes
differed between those with social security coverage and those without.
Methods. From 2001–2007 a total of 1 000 individuals with T2DM were surveyed in out-
patient clinics of the three largest public ophthalmology hospitals in Mexico City. Patients re-
ported information about their health status and receipt of basic diabetes services, such as lab-
oratory glycemic monitoring and diabetes education. Rates were compared between those with
(n = 461) and without (n = 539) social security.
Results. Almost half of the patients (46%) in these public facilities were social security pa-
tients that were unable to access other services and had to pay out-of-pocket for care. Half of
respondents were originally identified as potentially diabetic based on symptom complaints
(51%), including 11% with visual impairment. Most patients (87.9%) reported that their
glycemic level was being monitored exclusively via fasting blood glucose testing or random
capillary blood glucose tests; only 5.3% reported ever having a glycated hemoglobin test. While
nearly all respondents reported an individual physician encounter ever, only 39% reported
ever receiving nutrition counseling and only 21% reported attending one or more sessions of
diabetes education in their lifetime. Processes of care and outcomes were no different in pa-
tients with and those without social security coverage. 
Conclusions. In Mexico, the quality of diabetes care is poor. Despite receiving social secu-
rity, many patients still have to pay out-of-pocket to access needed care. Without policy
changes that address these barriers to comprehensive diabetes management, scientific achieve-
ments in diagnosis and pharmacotherapy will have limited impact.

Diabetes mellitus, type 2; diabetes complications; diabetic retinopathy; quality of
health care; Mexico.

ABSTRACT

Diabetes incidence and prevalence
rates are skyrocketing throughout Latin
America (1). In Mexico, diabetes has be-

come the main cause of mortality, with 
70 512 deaths or 13.7% of all deaths in
2007 attributable to the disorder (2). The
number of new cases increased more
than seven-fold in 1984–2007, with 
396 641 new cases diagnosed that year
(3). More recently, the Mexican National
Health Survey of 2000 (ENSA 2000) (4–5)
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reported an adjusted overall population
prevalence of type 2 diabetes (T2D) of
8.2%, with comparative adjusted rates of
14.9% and 12.7% in Mexico and the
United States, respectively (6). Total an-
nual cost for diabetes in Mexico has
reached US$ 317 million in public insti-
tutions (7), of which US$ 140 million are
direct cost, and the remaining US$ 177
million are indirect costs. When all indi-
viduals with diabetes are considered, re-
gardless of source of care, total costs at-
tributed to diabetes in Mexico increase to
more than US$ 15 billion, of which al-
most US$ 2 billion represents direct
costs, and about US$ 13 billion, indirect
costs (8). 

Despite the urgency of this growing
epidemic, deficiencies and limitations 
to improving the quality of diabetes care
in Mexico prevail, including: (a) lack 
of health insurance and a scarcity of
resources at the primary care level; 
(b) physician non-compliance with treat-
ment guidelines, including generalists
and specialists; (c) rejection of a multi-
disciplinary approach to the manage-
ment of diabetes; (d) persistence of an
acute disease model, rather than multi-
disciplinary services delivered in a way
that is consistent with the Chronic Care
Model (9). The poor quality of care at the
national level has been documented by
recent official reports (10, 11). For exam-
ple, a recent study published by an
agency of the Ministry of Health of Mex-
ico, interviewed 2 328 diabetes patients
and reviewed 5 444 clinical records and
found that 34.4% of these patients had
visual impairment, but only 7.5% had
had an A1c measurement in the previous
year, and of these, only 33% had levels
below 6.5 percent (10). Recent data from
the National Institute of Nutrition in
Mexico City found that the average A1c
level of patients with Type 1 diabetes
(T1D) were 10.2%, and T2D, 9.0%; gly-
cemic goals were achieved by only 12.9%
of T1D and 23.7% of T2D patients; and
only 6.4% and 4.4%, respectively,
achieved all targets for their glycemia,
blood pressure, and lipoprotein profile
(10). The results of this study at a tertiary
care hospital document the reported de-
ficiencies in diabetes care (10).

The Mexican health system dates back
to 1943, when three important institu-
tions were created: the Ministry of
Health; the Mexican Institute of Social
Security (IMSS), which delivers social se-
curity, including health care to employ-

ees in private institutions; and the Chil-
dren’s Hospital, the first of the now 10
national institutes of health in which ter-
tiary care is provided (6). In the follow-
ing years, additional providers of social
security were created, including the In-
stitute of Social Security and Social Ser-
vices for State Employees (ISSSTE) for
government employees. 

Late in the 1960s, Mexico’s hospital
and specialty-oriented model began to
exceed its capacity for meeting the popu-
lation’s health care needs. Furthermore,
the system was not reaching many poor
people in rural areas, and many house-
holds were having to use their own re-
sources in the private market where
poor-quality, unregulated services were
being offered (12). Two recent reports
(13, 14) based on an analysis of national,
official surveys confirm these deficien-
cies. The first, an analysis of the 2006 Na-
tional Health and Nutrition Survey,
evaluated health care access and clinical
outcomes by comparing adults with dia-
betes enrolled in Seguro Popular—a re-
cently implemented medical coverage
program for individuals without social
security—to adults without health insur-
ance (the control group) (13). The analy-
sis showed that greater access to health
care for those covered by Seguro Popular
resulted in only slight diabetes-related
health care improvements, still below
the standards recommended by every in-
ternational guideline on diabetes care.
For example, the percentage of insulin
users and the number of blood glucose
measurements per month for those cov-
ered by Seguro Popular was 4.15% and
1.02, respectively, compared to 4.79%
and 0.87 for the uninsured (13). The sec-
ond report was based on an interim
analysis of clinical indicators used to
evaluate diabetes care in a national sam-
ple. It showed that 25.6% of patients
with diabetes had no access to medical
care; 6.6% of these patients had HbA1c
lower than 7%, without significant dif-
ferences in HbA1c values between those
with access to health services and those
without (14). The authors concluded that
the current model for diabetes care in
Mexico is ineffective and a paradigm
change is necessary (14).

To learn more about the quality of di-
abetes care in Mexico, three ophthalmo-
logic hospitals in Mexico City were se-
lected for this study, based on several
factors including their high quality of
specialized care and low cost of services.

Each of the hospitals is a private assis-
tance institution (IAP), established with
the goal of delivering high quality oph-
thalmologic care to people without so-
cial security coverage. These hospitals
have several distinguishing features: 
(a) they do not belong to the National
Health System; (b) consequently, they
are not referral centers—patients from
all socioeconomic levels and from every
state and geographic area of the country
can seek ophthalmology care at the hos-
pitals based on their perceived health
status, not on clinical criteria; (c) as a re-
sult, ophthalmology interventions range
from simple procedures, including eye
screening, to complex interventions (i.e.,
vitrectomy). The high quality of the staff
and the availability of resources for
treating patients without a medical refer-
ral result in a huge demand for special-
ized ophthalmological care at these hos-
pitals. Even those with social security
coverage attend these hospitals when
they run into delays or lack of access at
their network clinics and hospitals. To
meet the demand and stay financially
stable, these hospitals receive funding
through their boards, which are com-
posed of benefactors from private enter-
prises, and charge fees based on a slid-
ing scale, determined by socioeconomic
level. 

In 2001, a series of meetings were car-
ried out under the direction of the Mexi-
can Society of Ophthalmology to estab-
lish outpatient diabetes self-care classes
at these ophthalmology hospitals. The
classes were implemented as a response
to a need perceived by the administra-
tors and specialists at these centers: a
substantial proportion of patients re-
questing ophthalmology care had seri-
ous deficiencies regarding the compo-
nents of diabetes self-care, including a
lack of basic knowledge regarding the
disease, its consequences (acute and
chronic complications), and treatment.
As a prerequisite to the class, patients
were asked to complete a survey that
collected data on demographics and dia-
betes history. The purpose of the present
study was to analyze data collected from
a total of 1 000 diabetes patients who
requested ophthalmology care (without
a medical referral) for a screening or a
visual impairment at one of the three
ophthalmology hospitals. Using a large
sample, this study identified new infor-
mation regarding patient experience
with diabetes care in Mexico.
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In particular, this study examined pa-
tient experience with glycemic monitoring,
diabetes education, and other essential
services, and compared the experiences of
patients with social security to those with-
out it. These results are important because
the study was the first to address how
lack of access to diabetes care might im-
pact visual impairment. The study results
have implications for developing diabetes
programs throughout Latin America
since a lack of access to ophthalmologic
care is a shared problem (15). 

MATERIALS AND METHODS

Setting and recruitment

From 2001–2007 surveys were admin-
istered to individuals in the pool of dia-
betes patients presenting for specialized
treatment at the three ophthalmology
hospitals: Hospital “Dr. Luis Sánchez
Bulnes,” Fundación Conde de Valen-
ciana I.A.P., and Fundación Hospital
“Nuestra Señora de la Luz” in Mexico
City. At the time of registration, the pa-
tient’s income level and socioeconomic
status were assessed by a social worker
who determines the out-of-pocket fee
based on a sliding scale. Each hospital
determines the cost of its services rela-
tive to the socioeconomic status of the
patient. The authors of the study did not
have access to socioeconomic data from
this group of patients. 

Patients were identified in the waiting
room of each hospital’s retinal disease
department. The only instrument of
measurement was a survey designed to
assess baseline diabetes care in the im-
plementation of Staged Diabetes Man-
agement™ (SDM) in Mexico (16). SDM is
a structured diabetes program devel-
oped by the International Diabetes Cen-
ter in Minneapolis, Minnesota (United
States), a World Health Organization
(WHO) collaborative diabetes center.
Since 1995, SDM has been implemented
in Mexico by one of the authors (JRS).
The survey was administered to the pa-
tients by three of the authors, who in ad-
dition to inviting the patients to attend
the diabetes classes, obtained their in-
formed consent to carry out the survey.

The current study was proposed by
the authors to the board of presidents of
the Mexican Society of Ophthalmology
and the Mexican Retina Society, and ap-
proved by Fundación Hospital Nuestra
Señora de la Luz ethics committee.

Data collection and variables

The survey collected basic demographic
information, as well as the number of
years since the patient’s diabetes diagno-
sis. Patients were asked to report the event
that led to their initial diagnosis (e.g.,
routine/targeted screening, visual impair-
ment, or symptoms of hyperglycemia).
Whenever available, patients reported
what their fasting glucose level was on the
date of diagnosis, current and prior use of
antidiabetic medications, history of acute
complications, previous hospital admis-
sions, cardiovascular risk factors, chronic
complications, and history of diabetes-
related patient education, counseling, and
primary care. For purposes of this study,
clinical outcomes—including cardiovas-
cular risk factors and history of acute and
chronic complications—were determined
from the patient’s self-report on the sur-
vey. Ophthalmologic diagnosis was not
available for analysis. 

Statistical analysis

Indicators of patient experience with
diabetes care and the overall outcomes
were examined and then compared by
the subgroups with, and without, man-
datory social security coverage. Differ-
ences were compared with Chi-square
and t-tests. 

RESULTS

In all, 1 000 patients with T2D com-
pleted the survey, including 611 women
and 389 men from 22 of the 32 states in
the country. The mean patient age was
60.5 years (Table 1). Although these hos-
pitals are designed to provide specialty
care for patients without private insur-
ance, and receive private funding to do
so, almost half of the sample (46.1%) re-
ported also paying for coverage at a so-
cial security institution. 

Slightly more than half of the patients
reported that their diabetes was origi-
nally diagnosed due to symptoms of hy-
perglycemia; and only one-third was di-
agnosed by screening (32.5%). One in 10
survey participants reported that visual
impairment was their original symptom
leading to diabetes diagnosis. At the
time of the survey, the main visual com-
plaint was diabetic retinopathy (51.0%)
(Table 2), and 16% were blind (16.3%). 

Rates of cardiovascular risk factors
were very high, including hypertension
(57.9%), dyslipidemia (26.1%), obesity
(20.9%), and smoking (15.5%). Chronic
diabetes complications included diabetic
neuropathy (25.8%), diabetic nephropa-
thy (15.9%), diabetic foot disease (10.5%),
and amputation (3.8%) (Table 2). 

Glucose monitoring. Except for ISSSTE,
glycated hemoglobin testing is still un-
available within either public or private
health care institutions in Mexico, and
this was reflected in the monitoring of
patients in the current study. Fifty-nine
percent (59.0%) reported that their glu-
cose levels were monitored exclusively
via fasting blood glucose tests or via ran-
dom capillary glucose measurement
(50.6%). In contrast, only 5.3% reported 
a prior A1c test, and 6.3% reported never
having had a blood test for glycemic
control. 

Throughout Mexico, diabetes care
largely consists of individual, brief
physician-patient encounters. In the cur-
rent study, nearly all respondents (98%)
reported at least one diabetes-related
medical visit in the prior time. By com-
parison, only 39.1% reported ever receiv-
ing nutritional counseling, and only
24.4% had attended one or more sessions
of diabetes education (Table 2). 

When comparing the health status,
blood glucose monitoring, and receipt of
diabetes-related self-care support be-
tween patients with social security to

TABLE 1. General traits of the study population: 1 000 diabetes patients receiving services in
ophthalmology hospitals in Mexico, 2001–2007

Variable Females Males Total Percentage

Participants 611 389 1 000
Age (in years) 61.0 59.6 60.5
Type 1 Diabetes 0 0 0
Type 2 Diabetes 611 389 1 000 100.0
Method of diagnosis

Screening 207 118 325 32.5
Symptoms of hyperglycemia 292 220 512 51.2
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those without it, the findings showed es-
sentially no differences between the two
groups (Table 3). Receipt of diabetes ed-
ucation, glucose monitoring, and out-
comes were no better among patients re-
ceiving mandatory private insurance,
than among those who were uninsured.
This was true in the sample overall, as
well as when those with and without so-
cial security were compared within sub-
groups defined by patient gender. The
one exception was that, overall, patients

with social security were slightly more
likely to be using insulin (22.5% versus
17.7%). 

DISCUSSION

Clinical trials have documented the
role that hyperglycemia plays in the risk
of microvascular complications in pa-
tients with T1D and T2D (17–22), and
have demonstrated the effectiveness of
blood glucose control to reduce the risk

of diabetic retinopathy. The Diabetes
Control and Complications Trial (DCCT),
for instance, showed that for each 10%
decrease in A1c, there was a 39% de-
crease in risk over the range of A1c val-
ues (17, 19–22). Numerous guidelines
have been published to reduce the im-
pact of diabetes as a cause of visual im-
pairment. WHO has proposed universal
principles in eye care for patients with di-
abetes, including: (a) patient awareness
regarding diabetes and the care required;
(b) delivery of adequate care for diabetes;
(c) required eye screenings for diabetic
retinopathy; (d) society’s commitment to
deliver the necessary level of eye care; 
(e) awareness and motivation of patients
to undergo an eye examination and re-
turn regularly for followup examinations
(23, 24). Screening for early signs of sight-
threatening diabetic retinopathy (STDR)
to allow timely referral and treatment and
reduce the risk of visual loss has been ad-
vocated throughout Europe and North
America (25, 26). National programs for
diabetic retinopathy screening have doc-
umented the clinical benefits of increas-
ing coverage (27, 28). 

In this large survey of diabetes patients
at three different, public, ophthalmologic
service providers, evidence was found re-
garding gaps in diabetes care in Mexico.
The results are consistent with limited,
prior data about deficiencies in diabetes
ophthalmologic care in Mexico. In 1994, a
study of a small sample of 100 diabetes
patients endeavored to establish the fre-
quency of diabetic retinopathy (29). The
main finding was that 81% of the patients
with diabetic retinopathy had not been
previously diagnosed, and that patients
with social security were no more likely
to have had appropriate vision screening
than uninsured patients (26). 

The current study builds on this prior
study, and shows that 15 years later,
basic resources (i.e., glycated hemoglo-
bin) for diabetes care are still unavailable
in Mexico, even for social security bene-
ficiaries. In Mexico, lack of coverage or
limited access to public and private ser-
vices, deficiencies in the quality of dia-
betes outpatient and inpatient care with
low rates of dilated eye examinations,
and a scarcity of diabetes educators re-
sult in very limited access to continuing
diabetes education. More generally, or-
ganizational deficiencies, scarce eco-
nomic resources, and shared lack of in-
terest contribute to the current paradox
that health care outcomes are worsening

TABLE 2. Previous diabetes care and prevalence of cardiovascular risk factors and acute and
chronic complications among 1 000 diabetes patients receiving services in ophthalmology hos-
pitals in Mexico, 2001–2007

Variable Females Males Total Percentage

Method of glycemic control
Fasting plasma glucose 363 227 590 59.0
Capillary blood glucose 302 204 506 50.6
Glycated hemoglobin 36 17 53 5.3
None 39 24 56 6.3

Treatment of diabetes
Nutrition counseling 243 148 391 39.1
Diabetes education 129 81 210 21.0
Oral antidiabetic drugs 186 134 320 32.0
Insulin 129 69 198 19.8

Cardiovascular risk factors
Hypertension 387 192 579 57.9
Dyslipidemia 172 89 261 26.1
Obesity 148 61 209 20.9
Smoking 58 97 155 15.5

Chronic complications
Diabetic retinopathy 310 201 511 51.1
Diabetic neuropathy 168 90 258 25.8
Diabetic nephropathy 107 52 159 15.9
Blindness 86 77 163 16.3
Diabetic foot 52 53 105 10.5
Coronary heart disease 19 18 37 3.7
Stroke 29 14 43 4.3
Amputations 10 28 38 3.8

TABLE 3. Comparison of patients with social security coverage (SC+) and without coverage (SC–)
among 1 000 diabetes patients receiving services in ophthalmology hospitals in Mexico,
2001–2007

Percentage Percentage
Number SC+ Number SC–

Variable SC+ (%) SC– (%) P

Fasting blood glucose 285 62.3 305 56.1 0.055
Capillary blood glucose 225 49.2 281 51.7 0.466
A1c 25 5.4 28 5.1 0.937
Diet 193 42.2 199 36.6 0.000
Insulin therapy 103 22.5 96 17.6 0.066
No therapy 36 7.8 64 11.7 0.052
Hypertension 276 60.3 305 56.1 0.199
Retinopathy 243 53.1 268 49.3 0.254
Blindness 71 15.5 92 16.9 0.607
Diabetic foot 45 9.8 60 11.0 0.607
Current smokers 80 17.5 75 13.8 0.129
Amputations 17 3.7 21 3.8 0.965
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at the same time as new scientific ad-
vances in diagnosis and treatment are
being made. As a result, the burden of
suffering from chronic complications is
unprecedented. 

The results of this study document the
deficiencies. Patients in Mexico treated
for visual impairment at three large pub-
lic ophthalmology hospitals are diag-
nosed at a late stage of their disease and
poorly monitored after diagnosis. Access
to diabetes education and self-care sup-
port in the country is poor and chronic
complications are prevalent. Mandatory
payments to social security institutions,
which should theoretically make private
health services accessible, do not. As a
result, patients have to pay out-of-pocket
fees, over and above their payments for
social security premiums. In the case of
visual impairment, loss of sight is still a
presenting symptom of diabetes, and

one-sixth of these patients are legally
blind at the first visit. 

The present study had the following
limitations: although the three partici-
pating hospitals receive patients from
every state in the country, the analysis
was made on a predetermined number
of patients, as part of an educational ef-
fort. Additional methods to assess the
presence of chronic complications, and
A1c measurements are also desirable for
evaluating the effect of blood glucose
control on the type and severity of visual
impairment. 

In conclusion, the results of this sur-
vey reflect the low quality of diabetes
care that many people in Mexico receive.
The deficiencies, along with substandard
clinical monitoring of patients’ blood
glucose, contribute to the pathogenesis
of ophthalmologic complications in
Mexico. There is a dire need to change

the current vertical, prescriptive, and
physician-centered model of diabetes
care. Reducing clinical inertia, and intro-
ducing patient-centered, multidiscipli-
nary, and collaborative management are
prerequisites to improving the prognosis
of individuals with diabetes. Unless
these innovations occur in the real
world, recommendations from interna-
tional guidelines and scientific achieve-
ments will be useless. 
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Objetivo. Determinar si hay diferencias en cuanto a las experiencias de atención de
la diabetes, el acceso a los servicios básicos, el tratamiento y la evolución clínica entre
las personas que disponen o no de seguro social de salud mediante la encuesta de una
muestra amplia de pacientes que padecen diabetes mellitus tipo 2 en la Ciudad de
México. 
Métodos. Se encuestó a 1 000 pacientes con diabetes tipo 2 en la consulta externa de
los tres hospitales públicos de oftalmología más importantes de la Ciudad de México.
Los pacientes proporcionaron información acerca de su estado de salud y su expe-
riencia respecto de la atención básica de diabetes; por ejemplo, el control de la gluce-
mia mediante análisis de laboratorio y la información que recibieron acerca de la en-
fermedad. Se compararon los datos estadísticos entre quienes disponían de un seguro
social de salud (n = 461) y quienes carecían de este tipo de seguro (n = 539). 
Resultados. Casi la mitad de los pacientes (46%) que se atienden en estos hospitales
públicos disponen de seguro social de salud, pero no pudieron acceder a otros servi-
cios y debieron pagar de su bolsillo para recibir atención. La mitad de los entrevista-
dos (51%) eran pacientes que habían sido considerados presuntos diabéticos a partir
de los síntomas que habían referido, de los cuales 11% presentaron discapacidad vi-
sual. La mayoría de los pacientes (87,9%) refirieron que solo se controlaban mediante
análisis glucemia en ayunas o análisis aleatorios (sin ayunar) de una muestra de san-
gre capilar; solo 5,3% refirieron que alguna vez se habían efectuado el análisis de glu-
cohemoglobina (HbA1c). Si bien prácticamente la totalidad de los encuestados refi-
rieron haber tenido alguna consulta médica, solo 39% informaron haber recibido
orientación nutricional en alguna ocasión y solo 21% refirieron haber asistido a una o
más sesiones informativas sobre la diabetes. No se registraron diferencias en la aten-
ción ni la evolución clínica entre los pacientes que disponen de un seguro social de
salud y aquellos que carecen de este tipo de seguro. 
Conclusiones. En México, es deficiente la calidad de la atención en materia de diabe-
tes. A pesar de contar con un seguro social de salud, muchos pacientes deben pagar de
su bolsillo para acceder a la atención que necesitan. De no modificarse las políticas con
el fin de abordar los obstáculos que encuentran los pacientes para acceder al trata-
miento integral de la diabetes, serán limitadas las repercusiones de los avances cientí-
ficos que tengan lugar en materia de diagnóstico y farmacoterapia. 

Diabetes mellitus tipo 2; complicaciones de la diabetes; retinopatía diabética; calidad
de la atención de salud; México.

RESUMEN

Calidad de la atención previa
de los pacientes diabéticos
atendidos en hospitales de
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