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Abstract

Objective. To describe the prevalence, distribution and
degree of control of type 2 diabetes (T2D) in Mexican popu-
lation. Material and Methods. Subjects were classified as
previously diagnosed T2D (PD); or as “finding of the survey”
(FS) (glucose =126 mg/dL). Hemoglobin Alc was measured
in PD-subjects. Results. The prevalence for PD-T2D was
7.34% (95%Cl 6.3,8.5) and for FS 7.07% (95%Cl 6.1,8.1), sum-
ming 14.42%; (7.3 million diabetics). 5.3% of PD-T2D were in
good, 38.4% in poor and 56.2% very poor control. Older age
(OR=0.96,95%Cl 0.94,0.97),lower BMI (OR=0.95,95%C1 0.91,
1.0), were protective for poor control. Affiliation to private
services (OR=1.77, 95%Cl 0.98, 3.13), larger T2D duration
(OR=1.05,95%Cl 1.01, 1.08), and combining oral medication
and insulin (OR=16.1,95%Cl 1.61, 161) were riskier. Conclu-
sions.We found an alarming prevalence of T2D in Mexican
population; the majority of PD diabetics are in poor control.
Research on the latter is warranted.
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Resumen

Objetivo. Describir la prevalencia, distribucion y grado de
control de diabetes tipo 2 (DT2) en poblacién mexicana.
Material y métodos. Los sujetos fueron clasificados
como “previamente diagnosticados” (PD) o “hallazgos de la
encuesta” (FS) (glucosa =126 mg/dL).La hemoglobina Alc se
midi6 en DT2-PD. Resultados. La prevalencia de DT2-PD
fue 7.34% (IC95% 6.3,8.5) y 7.07%.(IC95% 6.1, 8.1) para FS,
sumando 14.42% (7.3 millones de diabéticos). Los DT2-PD
tenian 5.3% control bueno, 38.4%, malo y 56.2% muy malo.Te-
ner mayor edad (RM=0.96,1C95% 0.95,0.97) o IMC mas bajo
(RM=0.95, 1C95% 0.91, 1.0) fueron protectores contra mal
control.Atenderse en servicios médicos privados (RM=1.77,
1C95% 0.98, 3.13), larga duracién de DT2 (RM=1.05, IC95%
1.01,1.08) o recibir hipoglucemiantes mas insulina (RM=16.1,
1C95% 1.61, 161) fueron de riesgo. Conclusiones. Existe
una prevalencia alarmante de DT2 en la poblacion mexicana,
la mayoria de los PD-DT?2 tenian mal control glicémico. Se
necesita mds investigacion sobre este problema.

Palabras clave: diabetes; prevalencia; encuestas; hemoglobina
glucosilada; México

(1) Instituto Nacional de Salud Publica, Cuernavaca, Morelos, Mexico.

Received on: August 5,2009 « Accepted on: November 17,2009
Address reprint requests to: Dr. Salvador Villalpando. Instituto Nacional de Salud Publica. Av Universidad 655,
col. Santa Maria Ahuacatitlan. 62100, Cuernavaca, Morelos, Mexico.
E-mail: svillalp@jinsp.mx

salud piiblica de méxico | vol. 52, suplemento 1 de 2010

s19



ARTiCULO ORIGINAL

Villalpando S y col.

he growing global epidemic of type 2 diabetes mel-

litus (T2D) is expected to increase from 171 million
cases in 2000 to 366 millions in 2030."* Along with its as-
sociated morbidities, including microvascular damage,
ischemic heart diseases and stroke. T2D is one the most
frequent causes of demand for medical care, disability
and mortality in adult population from developing and
developed countries.®

The mortality rate of T2D in México increased from
43.3 to 53.2 deaths by 100 000 inhabitants from 1998 to
2002, representing 30% of the total mortality in adults.
Diabetes is the first cause of hospital discharge in the
Mexican Institute of Social Security (IMSS), which is
the purveyor of medical care for about 60% of the
population. Duration of hospital stay is also larger in
diabetics (6.1 days) compared with all other diseases
(3.5 days).?

There is some uncertainty about the prevalence
of T2D in Mexican population, due to methodological
or geographical constrains in the design of the reports
available. The prevalence of diabetes using a mixture of
self report, fasting and casual capillary glucose determi-
nations was 6.7% in the 1993 National Survey of Chronic
Diseases (ENEC),* and 7.5% in adults 20 years of age or
older in the National Health Survey (ENSA 2000).° In a
subsample of the latter survey, assembled with benefi-
ciaries of the IMSS, the prevalence was 8.1%.°

However, other population-based studies reported
a higher prevalence. A prevalence of 13.8% was re-
ported in low socioeconomic level adults 20 years or
older, living in Mexico City.” Another probabilistic
survey carried-out in a poor neighborhood of Mexico
City found in 35-64 years of age subjects, a very high
prevalence of T2D (13.1%).% Focal reports from specific
populations vary widely. In rural areas of the State
of Durango the prevalence was 3.2% in 1997, and in
urban population of San Luis Potosi was 10% in 1994.1°
In Pima and non-Pima Indians living in the state of
Sonora the prevalence of T2D was 6.9% and 2.6%,
respectively.!!

The quality of health care for diabetics in Mexico
has been questioned some years ago, based on the
poor results of metabolic control indicators (glycated
hemoglobin HbAlc, and fructosamine) evaluated in a
population-based study.?

The objective of this investigation is to describe
the prevalence and distribution of T2D and to describe
some characteristics of the medical care of subjects with
a history of T2D in a national probabilistic sample of
Mexican adults older than 20 years, from the Mexican
National Nutrition Survey 2006 (ENSANUT 2006).
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Material and Methods

Population and methods

The ENSANUT 2006 is a probabilistic, multistage,
stratified, clustered survey balanced by the 32 states
of the country, which included visits to about 45 000
households. The methodology is described elsewhere in
detail.® Fasting blood samples were randomly obtained
from 30% of the 45 446 subjects along with a health
related questionnaire. Sociodemographic and health
information was collected using ad hoc questionnaires.
Fasting blood samples were drawn from an antecubital
vein and serum was separated by spinning down the
blood sample “in situ” at 2 500 g in a portable centri-
fuge. A separate whole blood sample was furnished by
subjects who self reported to be diabetics, diagnosed
by a physician. Serum and whole blood aliquots were
stored in cryovials placed in liquid nitrogen and trans-
ported to the laboratory of Biochemistry of Nutrition
of Instituto Nacional de Salud Ptblica in Cuernavaca,
Morelos. To assure a higher rate of fasting subjects, se-
lected individuals were contacted in their homes and an
appointment for blood drawing was arranged. Subjects
were instructed to refrain from eating any solid or liquid
food overnight. In all cases the timing of the last food
eaten was registered.

Serum glucose concentrations were measured using
an automatized glucose oxidase method, with an overall
interassay coefficient of variation of <5%. The propor-
tion of Alc Hemoglobin (HbAlc) was determined by
an immunocolorimetric method in whole blood.!

Subsample to assess the prevalence
of diabetes

For the purpose of this investigation a subsample of
6 350 sera out of the 12 633 available was randomly se-
lected. Such a subsample was calculated to be represen-
tative of the national and four geographic regions level,
i.e., Northern, Center, Center-West, Southern-Southeast.
The Northern region included the states of Baja Califor-
nia, South Baja California, Coahuila, Chihuahua, Nuevo
Leén, Sinaloa, Sonora and Tamaulipas. The Center-West
region included the states of Distrito Federal, Hidalgo,
State of Mexico, Morelos, Puebla, Querétaro and Tlax-
cala. The Center-West region included the states of
Aguascalientes, Colima, Durango, Guanajuato, Jalisco,
Michoacén, Nayarit, San Luis Potosi and Zacatecas.
The Southern-Southeast region included the states of
Campeche, Chiapas, Guerrero, Oaxaca, Quintana Roo,
Tabasco, Veracruz and Yucatan.
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The subsample was selected randomly, on the fol-
lowing basis: to detect a prevalence of T2D of 8.2%, with
a confidence level of 95%, a no response rate of 20% and
a design effect of 1.71 (based on estimations from the
1999 National Nutrition Survey (ENN), ENSANUT 2006
and 2000 National Health Survey (ENSA)).

Subsample to assess the characteristics of
previously diagnosed diabetics

A separate subsample was assembled with all the
subjects (n=1 099) who declared to have a previous his-
tory of T2D within the survey and had a valid HbAlc
determination to describe the clinical characteristics of
the diabetic population.

Definition of relevant variables

Subjects living in communities with 2 500 or less in-
habitants were considered as rural dwellers; all others
were considered as urban. A socioeconomic index was
constructed based on the household characteristics
and family assets by a principal component analysis.!
Type 2 Diabetes Mellitus (T2D) was defined as either,
subject who declared to have a previously established
diagnosis of diabetes by a physician independently of
their survey glucose concentration or subjects whose
glucose concentration in the fasting blood sample taken
during the survey was > 126 mg/dL." From here on,
individuals with a previous history of T2D will be called
“previously diagnosed” (PD) and those not previously
diagnosed with a blood glucose > 126 mg/dL will be
called “finding of the survey” (FS).

The degree of metabolic control of the subsample of
individuals previously diagnosed as T2D, was assessed
as by the percentage of Alc Hemoglobin, cut-off value
for good control was <7%.! For the purpose of this
report subjects with T2D were stratified into the fol-
lowing three categories: < 7%= Good control, 7.1-11%=
Poor control and =11.1%= Very poor control.

Data analysis

Subjects with a fasting period of less than 8 hr be-
fore blood sample (n=365) were excluded from the
analysis.

Adjusted prevalence and 95% confidence intervals
(95% CI) were calculated by multiple logistic regression
models for complex samples, adjusting for the study
design and an ad hoc expansion factor were applied to
adjust for the distribution of the population as in the
2005 Population Counting.'®
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An Ordinal logistic regression model (providing
proportional odds ratios) was constructed for the sub-
sample of previously diagnosed diabetics. Categories
of metabolic control based on the percentage of HbAlc,
as described above was the dependent variable and
the covariables were age, gender, health institution in
charge of his or her medical care, duration of T2D, Phar-
maceuticals actually used for the treatment of diabetes,
history of hypertension and socioeconomic level. The
data analysis was carried out using the Stata software
(Stata Statistical Software: Release 7.0).

The protocol was approved by the Research, Eth-
ics and Biosecurity Committee of Instituto Nacional de
Salud Publica, Cuernavaca, Morelos, Mexico.

Results

Subsample to assess the prevalence of T2D

The overall prevalence for previously diagnosed T2D
was 7.34% (95% CI 6.3, 8.5) and for new cases found in
the survey was 7.07%.(95% CI 6.1, 8.1). The cumulative
prevalence of both categories was 14.42%, represent-
ing 7.31 million cases at the national level. The ratio
of survey-finding / previously diagnosed was 1.03:1.0,
meaning that for each known diabetic there is another
diabetic that goes undiagnosed.

The partial prevalence by urban/rural stratum of
previously diagnosed T2D [7.82% (95% CI 6.6, 9.3) vs
5.5% (95% CI 44, 6.9), respectively] and of new cases
found during the survey [7.66% (95% C16.5,9.0) vs 4.8%
(95% CI 3.6, 6.5), respectively] was significantly higher
in urban than in rural dwellers; the overall prevalence
resulted also higher in the urban than in the rural sample
(15.48 vs 10.39%, respectively) (Table I).

Males [7.00% (95% CI5.5,8.9)] had a slightly lower
prevalence of previously diagnosed T2D than females
[7.63% (95% CI6.2,9.3)], but significantly higher preva-
lence of survey findings [8.82% (95% CI 7.2, 10.7) vs
5.57% (95% CI4.7,6.6)]. The overall prevalence was also
higher in males (15.82%) than in females (13.20%).

The partial prevalence of T2D increased progres-
sively with age in, both, PD and SF subjects; similarly,
the overall prevalence also increased with age, it varied
from 3.32% in subjects 20-29 years to 32.75% in subjects
60-69 years of age. There was a decline to 26.12% in
population older than 70 years (Table I). The prevalence
of SF was higher than that of PD in the groups 20-29
(3.03 vs 0.28%, respectively) and 30-39 (5.68 vs 2.82%,
respectively) years of age.

The overall (16.70%) and the partial prevalence in
PD T2D [8.94% (95% CI 6.6, 11.2) and in SF 7.75% (95%
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Table |
PREVALENCE OF TYPE 2 DIABETES MELLITUS IN MEXICAN POPULATION STRATIFIED BY DEMOGRAPHIC CHARACTERISTICS.* MExico, ENSANUT 2006
Diabetics
Previously diagnosed Survey finding
Expansion Expansion Overall preva-
Partial preva- o Partial preva- o lence (%)
N sample N (thousands) lence (%) IC95%  Nsample N (thousands) lence (%) IC 95%

Overall national 428 3725 734 (63,85) 412 3591 707 (6.1,8.1) 14.42
Dwelling

Rural 106 587 554  (44,69) 9l 514 485  (3.6,6.5) 10.39

Urban 322 3138 782 (6.6,9.3) 321 3076 766  (6.5,9.0) 15.48
Gender

Male 159 1644 700  (55,89) 181 2072 882 (7.2,107) 15.82

Female 269 2081 763 (62,93) 231 1518 557  (47,6.6) 13.20
Age decades

20-29 9 41 028  (0.06.5.02) k]| 450 3.03 (1.2,48) 3.32

30-39 40 359 281 (1.65,3.96) 90 727 5.68 (3.8,7.5) 8.49

40-49 78 896 9.54  (6.12,12.9) 9l 654 6.97 (4.7,9.1) 16.52

50-59 130 1118 1738 (12.3,224) 96 882 1371 (10.2,17.2) 31.10

60 - 69 106 779 1893  (14.3,23.5) 58 568 1380  (9.1,184) 32.75

70-97 64 526 1647  (11.3,21.5) 46 308 9.64  (6.1,13.1) 26.12
Region

Northern 104 672 6.2 (4.7,7.7) 122 708 6.5 (5.1,8.0) 12.70

Center 104 1223 7.1 (5.3,9.0) 98 1321 7.7 (5.8,9.6) 14.90

Center-West 124 1194 10.2 (7.0, 13.4) 107 954 8.1 (54,10.8) 18.30

South-Southeast 96 1107 5.7 (43,72) 85 635 5.4 (4.0,6.9) 11.20
Socioeconomic status (tertile)

| 143 892 557  (3.7,73) 151 853 5.33 (4.0,6.6) 10.90

2 161 1300 7.48 (5.8,9.1) 156 1400 8.05 (6.3,9.7) 15.54

3 123 1528 894  (6.6,11.2) 104 1326 7.75 (5.6,9.8) 16.70

* Adjusted prevalences and confidence intervals were calculated from a logistic multiple regression model for complex samples, adjusted for the study design.

Expansions were calculated based on the 2005 Fast Population Counting'®

CI5.6,9.8)], were higher in the higher tertile of SES. The
prevalence in subjects belonging the highest tertile of
SES was significantly higher than in those belonging
to the lowest tertile (10.90% overall) and partial [PD
5.57%, (95% CI13.7,7.3) and in SF, 5.33 (95% CI 4.0, 6.6)],
(Table I).

The overall (11.20%) and the partial prevalence of
PD [5.7% (95% CI 4.3,7.2)] and SF [5.4%, (95% CI 4.0, 6.9)
were lowest in the South-southeast region and highest
in the Center-West region (18.30%) and [10.2% (95%
CI7.0,13.4) in PD and 8.1% (95% CI 5.4, 10.8) in SF],
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respectively (Table I). The Northern and Center regions
had an intermediate prevalence of T2D.

Subsample to assess the characteristics of
previously diagnosed diabetics

Mode of treatment
This subsample included 1 099 subjects with a previ-

ous diagnosis of T2D who had valid determinations of
HbA1C. Such a subsample was different in some vari-
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ables compared with the subsample not having HbAlc
determinations available (n1=1 866). The subsample in
study had a larger proportion of rural dwellers (16.5 vs
12.4%, p<0.03) and a smaller proportion of subjects in
the upper tertile of socioeconomic level (34.7 vs 43.5%,
p<0.01) than the latter. No differences were found in
the distribution of age, gender, BMI, previous history
of hypertension, receiving medical treatment for T2D
and duration of T2D.

For the subsample in study the mean age was 55
years (range, 24-92), with no difference by gender. The
mean duration of T2D was little longer than eight years
(range, 0-65 years), about 35.5% of males and 40.6% of
females had a history of hypertension diagnosed by a
physician. The mean Body Mass Index (BMI) and waist
circumference (WC) were well above the cut off values
for overweight and central obesity, both, for males [(BMI
27.9, range 13-41) and (WC 99.9 cm, range 62.8-174.2

service. The great majority was under treatment with
some antidiabetic medication, 84.81% was receiving
oral antidiabetic agents, 6.79% were on insulin only
and 2.46% combinations of insulin and oral antidiabetic
agents. Surprisingly, 5.93% were being treated with no
medication (Table IIT). About 24.17% of T2D declared
to follow a diet and 1.86% declared to perform exercise
routinely as part of the treatment.

Only 5.29% (95% CI 3.7, 7.4) of previously diag-
nosed cases of T2D were categorized as in good control,
the rest were categorized as in poor [38.4% (95% CI34.3,
42.7)] or very poor control [56.2% (95% CI 51.8, 60.6)]
(Table III).

Table IlI
MEDICAL TREATMENT OF THE SUBSAMPLE OF PREVIOUSLY
DIAGNOSED TYPE 2 DIABETICS IN MEXICAN POPULATION.*

cm), respectively] and females [(BMI 28.9, range 16-47) Mexico, ENSANUT 2006
and (WC 99.3 cm, range 63-191.3 cm), respectively)]
(Table II). Most of them (99%) were affiliated with a Expansion
public health care institution, mostly with IMSS (Mexi- Variable N N(thou- Preva- 00 )
R . K . . sample  sands) lence (%)
can Institute for Social Security) and with Secretaria de
Salud (SSA) and a lesser proportion attended a private Under medical treatmentt 1002 1419 9406 910,961
Insulin 65 102 679 4893
Table Il Oral antidiabetics 922 1280 848! 808,880
SOME CLINICAL CHARACTERISTICS OF THE SUBSAMPLE Both I5 37 246 10,57
OF PREVIOUSLY DIAGNOSED TYPE 2 DIABETICS (N=1 099).* None 4 8 593 3889
Mexico, ENSANUT 2006 Diet 243 379 2417 199,289
Exercise 19 29 1.86 1.0,3.2
Expansion Non-conventional treatments? 89 95 608 44,82
Variable N sample N (thousands) Mean  95% Cl Range
Age (years) Degree of control as by Alc hemoglobin (%)
Males 39 653 558 538,577 2587 <7 74 83 529 37,74
Females 701 917 56.4 54.8,57.9 24-92 7.1-11.0 467 604 384 343,427
>I1LI 558 884 562 51.8,60.6
BMI (kg/m?)
Males 383 634 279 274285 134l
Females 680 900 289 283,295 1647 Health care purveyor*
IMSS 372 568 37.64 333,421
Waist circumference (cm) Secretaria de Salud (SSA) 294 405 2688 227,314
Males 382 633 99.9 982,106 628-1742
Females 682 900 993 979,008 63-1913 Seguro Popular (SSA) 84 66 440 3063
ISSSTE 66 84 560 37,82
Duration of diabetes (Years) Private 173 308 2044 168,246
Males 39 652 93 80,105  0-65 Other health institutions 48 67 448 28705
Females 700 915 84 75,93 0-50
Not affiliated to any health institution 5 7 052 0.1,1.8

History of hypertension (%)*
Males 397 653 355 278,432
Females 702 918 40.6  35.0,46.1

* Adjusted means, prevalences and confidence intervals were calculated from
lineal or logistic multiple regression models for complex samples, adjusted
for the study design. Expansions were calculated based on the 2005 Fast
Population Counting'®

+ Frequency

* Adjusted frequencies and confidence intervals were calculated from a logistic
multiple regression models for complex samples, adjusted for the study design.
Expansions were calculated based on the 2005 Fast Population Counting'®

* Treatment categories are mutually exclusive

§ Non-conventional treatment means non- orthodox medical treatment

# |MSS= Mexican Institute for Social Security; Secretaria de Salud=Health Minis-
try, Seguro Popular= People’s Public Insurance; ISSSTE= Institute for Security
and Social Services for employees of Federal or State governments
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In a logistic regression model the odd ratios to be
in poor control were protective if older age at the time
of survey (OR= 0.96, 95% CI 0.94, 0.97) or had a lower
BMI (OR= 0.95, 95% CI 0.91, 1.00). The odd ratio to be
in poor control indicated higher risk for those who were
affiliated with private health services (OR=1.77, 95%CI
0.98, 3.19), having a larger duration of T2D (OR= 1.05,
95% CI1.01, 1.08) or being treated with a combination
of oral antidiabetic medication and insulin (OR= 16.4,
95% CI1.61, 164.3) (Table IV)).

Table IV
ORDINAL MULTIPLE LOGISTIC REGRESSION MODEL TO ASSESS
THE CONTROL OF DIABETES AS BY THE PERCENTAGE OF
Alc HEMOGLOBIN FOR PREVIOUSLY DIAGNOSED DIABETICS.*
Mexico, ENSANUT 2006

Dependent variable: . Good control (HbAIc <7%), 2. poor control (HbA ¢
7.1%-11%), 3. very poor control (HbAlc >11.1%) N= 996

Covariables 0dd ratio  p value 95%Cl
Age at survey 096  <0.001 0.94,097
Gender 0.96 0.8 0.62, 1.45
Body mass index 0.95 0.08 091,1.0
Medical treatment (no medical treatment is the reference)
Insulin alone 1.06 0.9 0.26,4.26
Oral antidiabetics 0.87 0.7 0.31,2.43
Insulin and oral antidiabetic combined  16.35 0.018 1.62,164.35
Duration of T2D (years) 1.05 0.004 1.01,1.08
Previous history of hypertension 0.82 0.3 0.56, 1.2
Health care purveyor? IMSS is the reference
Secretaria de Salud (SSA) 1.29 0.3 0.75,2.22
Seguro Popular (SSA) 0.82 0.6 0.37,1.76
ISSSTE I.51 0.3 0.65,3.46
Private 1.77 0.056 0.98,3.19
Other Institutions I.13 0.8 0.39,3.26

Tertile socioeconomic level. Upper tertile is the reference
| I.18 0.5 0.70,2

2 122 04 072,204
Cut | (intercept 1) 589 0001 -7.92,-373
Cut 2 (intercept 2) 298 0006 -5.12,-085

* Ordinal logistic multiple regression model for complex samples, adjusted
for the study design

¥ IMSS= Mexican Institute for Social Security; Secretaria de Salud=Health
Ministry; Seguro Popular= People’s public Insurance; ISSSTE= Institute
for Security and Social Services for employees of Federal or State gov-
ernments
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Discussion

We present here information about the prevalence and
distribution of T2D in adult Mexican population, the
strengths of the analysis herein presented are:

1. Prevalence is based on a probabilistic sample re-
presentative of the Mexican population;

2. We have assurance that subjects included in the
analysis had at least 8 hr fasting and

3. Serum glucose determinations were made in a
controlled laboratory setting.

Comparisons with previous reports on the preva-
lence of T2D in Mexico are difficult because of method-
ological differences with two other probabilistic surveys.
The 2000 National Health survey (ENSA)° reported an
overall T2D prevalence of 7.5%, that is, a difference of
- 6.9 percentage points (PP) relative to ENSANUT 2006
(14.42%). Taken face value such a difference represents
an annual increase rate of 1.15 PP. However, we specu-
late that the prevalence of T2D was underestimated
in 2000, especially the prevalence of new cases found
by the survey. Such a speculation is based on the fact
that most of the subjects in that survey were not in a
fasted state, thus, they were treated as casual determi-
nations of glucose. The prevalence of T2D tends to be
underestimated when using casual determinations of
glucose.” In line with our speculation the prevalence
of previously diagnosed T2D resulted more comparable
between the two surveys, 5.8% in 2000 and 7.3% in 2006.
Another probabilistic surveys”!! although limited to
low SES population living in Mexico City, yielded in
1996, 13.1% and in 2002 an overall prevalence of 13.8%,
which are more akin with the prevalence of 14.42%
herein reported. Although the 1996 survey included
population 35-64 years of age, while the age in our series
included younger and older population (20-97 years of
age), which may explain the small differences in the
prevalence.

The overall prevalence of T2D in Mexico seems
uniquely high compared to other countries in reports
of probabilistic surveys after 2001, in individuals older
than 20 years of age. In some Asian countries®? the
prevalence varied from 4.6 to 8.5%; in England (3.7%)
Band inItaly (4.5%).%* The prevalence in Chile was also
lower (4.2%), nevertheless this survey included younger
individuals starting at 17 years of age.” However in
the USA, the NHANES (National Health and Nutrition
Examination Survey of the USA) reported a prevalence
of previously diagnosed T2D of 5.4% and undiagnosed
2.7% summing 8.1%, but in Hispanic population the
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prevalence was 1.9-fold the overall prevalence, that is
15.4%.% Further, the incidence of T2D in Mexican men
35-54, living in Mexico City (range by age decade 1.15-
1.98/100 person-year) and in San Antonio Texas (range
by age decade 1.48-1.93 /100 person-year) were not dif-
ferent.” The latter figures along with the data from the
other surveys carried out in Mexico City population”!
give credibility to the high prevalence we are reporting
in here. In addition, other populations, as it is the case
of Pima Indians living in US, who are genetically close
to the native and mestizo Mexican population, exhibited
an even higher (39%) prevalence of T2D."

The prevalence reported for the Center-West region
(overall 18.3%), should be interpreted with caution be-
cause, although, the subsample was randomly selected,
this region resulted in a smaller sample size with lower
education (p=0.05) and literacy (p=0.05).2

The T2D diagnosed /undiagnosed ratio in ENSA-
NUT 2006 was 1.03:1.0, while in NHANES was 1:0.5 in
the overall population.?® Such a difference might be as-
sociated to alower awareness of the Mexican population
to detect early symptoms of diabetes and to seek medical
care accordingly, or to a lower sensitivity of the Mexican
Health Care System to screen subjects at risk for T2D,
or to a combination of both. This fact warrants a careful
scrutiny of the subjacent causes. The definition of auto-
report of diabetes not including being on antidiabetic
medication, may overestimate the prevalence of T2D,
however, only 5.8% of previously diagnosed diabetics
were not under medical treatment. Substracting such a
figure from the data may represent an underestimated
prevalence in the same proportion.

The lower prevalence in rural settings and in the
lower SES tertile suggest that phenotypic expression
of diabetes is prevented or retarded by some lifestyle
characteristics, which most probably should include
differences in the diet and physical activity level, which
were not analyzed in this study. This phenomenon has
been thoroughly described as part of the association of
environmental factors with the prevalence of T2D in Pima
Indians." In our present report the prevalence of T2D was
significantly lower in the poorest South-southeast region
in contrast with the more developed Central regions,
adding more evidence to the role of environmental fac-
tors in the phenotypic expression of diabetes.

Although most subjects were formally under
medical treatment (94%), an overwhelming proportion
of cases had a poor glycemic control, as indicated by
HbAlc. In a population based report on HbAlc levels
of T2D subjects living in Mexico City almost 70% (as
by our calculations) of the diabetics had HbAlc above
the cut-off defined by the authors for good control.!? In
some hospital based studies assessing in diabetics the
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impact of monitoring systems or treatments on HbAlc,
the proportion of subjects with poor control varied from
10.7% in British diabetics,? 29.7% in Thai patients® and
75% in Chinese diabetics.*! Except for Chinese popula-
tion, the other studies showed rates of poor control far
below those found in our sample of Mexican diabetics.
In the Chinese study the overall proportion of cases with
elevated HbAlc was comparably high to our results. In
addition they found almost 97% of poor control cases
when treated with combinations of insulin and oral
hypoglycemic agents compared with 71% in those in
monotherapy with oral antidiabetic medication.’!

The issue of massive poor control in the Mexican
T2D population warrants urgent research in order to
implement strategies aiming to improve the quality and
opportunity of medical care to improve the glycemic
control.

The higher risk of being in poor glycemic control
when receiving a combined therapy with oral drugs and
insulin or seeking medical care in private institutions
can represent cases of reverse causality, since patients
facing difficulties to maintain a reasonable control are
more prone to be placed on insulin or switch to private
practices to deal with poor control.

In summary we present evidence of an alarming
prevalence of T2D in Mexican population one of the
highest reported in the literature. In addition, the major-
ity of previously diagnosed diabetics are in catastrophic
levels of poor control. The latter calls for urgent actions
to improve the accessibility and quality of medical care
in order to prevent the consequences of such an epidemic
represented by higher mortality rates and severe compli-
cations of diabetes. Such complications imply enormous
amounts of human suffering besides the impacts on
family and State economies.
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