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ABSTRACT

Background: Diabetes educators are an important element 
in the multidisciplinary treatment team of diabetes. Diabetes 
education interventions are recommended throughout the 
course of the disease since they have a favorable impact in 
glucose control. Objective: The objective of the study was 
to evaluate the baseline status and at follow-up of patients 
participating in diabetes education sessions. Methods:  
Retrospective cohort study based on the review of clinical 
records of patients from a National Health Institute in Mexi-
co. A total of 153 subjects that attended individual sessions 
were included in the study. Changes were assessed in 48 
participants that had a second evaluation. The outcomes 
included clinical, anthropometric, and biochemical parame-
ters, along with variables related to diabetes education.  
Results: The knowledge about tools for diabetes self-man-
agement was poor. Significant changes were found in differ-
ent components that promote self-management of diabetes 
including knowing glycemic targets, performing an ade-
quate insulin injection, and practicing self-monitoring of 
blood glucose. Conclusions: The knowledge of patients 
with diabetes about their disease is inadequate. Interven-
tions related to diabetes education could promote better 
adherence to self-care behaviors in patients with diabetes.

Key words: Diabetes mellitus. Health education. Public as-
sistance. Blood glucose self-monitoring. Hypoglycemia.

RESUMEN

Introducción: Los educadores en diabetes son un elemento 
importante en el equipo multidisciplinario para el tratamiento 
de la diabetes. Las intervenciones de educación en diabetes se 
recomiendan a lo largo de la enfermedad debido a que tienen 
un impacto favorable en el control glucémico. Objetivo: Eva-
luar el estado basal y al seguimiento de pacientes que partici-
paron en sesiones sobre educación en diabetes. Métodos: 
Cohorte retrospectiva basada en revisión de expedientes clíni-
cos de pacientes de un Instituto Nacional de Salud en México. 
Fueron incluidos en el estudio 153 individuos que recibieron 
sesiones individuales. Se analizaron cambios en 48 participan-
tes que tuvieron una segunda evaluación. Los desenlaces inclu-
yeron parámetros clínicos, antropométricos y bioquímicos, 
junto con variables relacionadas con educación en diabetes. 
Resultados: El conocimiento acerca de las herramientas para 
el autocuidado en diabetes es pobre. Se encontraron cambios 
significativos en diferentes componentes que promueven el 
autocuidado en diabetes, incluyendo conocer las metas de con-
trol glucémico, realizar una técnica correcta de aplicación de 
insulina y practicar automonitoreo de glucosa. Conclusiones: 
El conocimiento en pacientes con diabetes en México es inade-
cuado. Intervenciones de educación en diabetes podrían pro-
mover mayor adherencia a conductas de autocuidado.

Palabras clave: Diabetes mellitus. Educación en salud. Asis-
tencia pública. Automonitoreo de glucosa. Hipoglucemia.
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INTRODUCTION

Diabetes education is a process in which patients 
with diabetes acquire knowledge and skills to 
change behaviors and are empowered in the self-
management with the aim of improving glucose 
control and preventing complications1. The diabe-
tes educator is an essential member within the 
multidisciplinary team to treat diabetes2,3. Any 
health professional that has been trained in the 
seven self-care behaviors of diabetes (Fig. 1) esta-
blished by the American Association of Diabetes 
Educators, currently named Association of Diabetes 
Care and Education Specialists can be a diabetes 
educator4. Diabetes education emerged before the 
discovering of insulin, when malnutrition in people 
with diabetes was common because due to periods 
of fasting to avoid ketoacidosis and glycosuria. Nur-
ses in charge of the “starvation therapy” began to 
specialize in diabetes and took a role in education5. 
Frederick Banting and Charles Best, in collaboration 

with John Macleod, isolated and extracted insulin 
in 19216. In 1923, when insulin became available 
for use, the need of health professionals to teach 
patients to administer insulin, count carbohydrates, 
and monitor glycosuria turned into a priority. Later, 
Dr. Elliot Proctor Joslin recognized the importance 
of educating nurses in diabetes and became a pio-
neer in the training of certified diabetes educators5. 
The American Diabetes Association highlights that 
diabetes self-management education and support 
are relevant to prevent or delay type 2 diabetes, as 
well as to facilitate knowledge and informed deci-
sion-making in diabetes7. Diabetes education pro-
motes lowers glycated hemoglobin (HbA1c), im-
proves quality of life, reduces all-cause mortality 
risk, and diminishes health-care costs8-12. The aim 
of this study is to describe some aspects of the 
knowledge about self-care behaviors in patients 
that assisted to diabetes education sessions in a 
National Health Institute in Mexico and to compare 
the changes in a subset that attended a second 
evaluation.

7 Self-Care Behaviors
Association of Diabetes Care & Education Specialists (ADCES)

Healthy
Eating

Being
Active Monitoring

Taking
Medication

Problem 
Solving

Reducing
Risks

Healthy
Coping

*Nutrients

*Groups of 
food

*Carbohydrates
counting

*Read food 
labels

*Food 
servings

*Physical 
activity and 

exercise

*Benefits

*Ways to be 
more active

*Correct use 
of the 

glucometer

*When to 
check glucose 

levels

*Interpretation 
and record of 
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*Function, 
schedule and 
side effects of 
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related to 
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*Insulin 
injection 

technique

*Episodes of 
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and 
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*Stress

*Changes in 
the routine

*Prevention of 
complications

*Foot care
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weight, eyes, 
renal function, 
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pressure, etc.

*Stages of 
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*Thinking 
positive
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*Support 
groups
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Basic Knowledge of Diabetes: meaning, diagnosis, types, risk factors, symptoms, etc.

Figure 1. Description of each of the seven self-care behaviors of diabetes along with basic knowledge about diabetes in accordance to the 
Association of Diabetes Care and Education Specialists.
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MATERIALS AND METHODS

Description of participants

Participants included in the study attended indivi-
dual sessions concerning diabetes education at the 
Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán. The criteria to participate in the 
sessions include any type of diabetes, age  ≥  18 
years, and one or more of the following: (1) 
HbA1c ≥ 8.5%, (2) problems with the insulin injec-
tion technique, or (3) recurrent hypoglycemia. 

Study design

This was a retrospective cohort study. Data from the 
electronic database of the clinical files of partici-
pants were evaluated from June 2017 to December 
2018. Patients who had most of the data for the 
study were included in the analysis (n = 153). Chan-
ges at follow-up were evaluated in 48 subjects that 
had a second evaluation.

Outcomes

Sociodemographic data included sex, age, and edu-
cation level. Clinical variables considered were type 
of diabetes, disease duration, hypertension, smo-
king habit, exercise, blood pressure, and heart rate. 
Other variables obtained were hypoglycemia-indu-
ced falls, episodes of severe hypoglycemia, and hos-
pitalizations due to hypoglycemia or hyperglyce-
mia. Anthropometric measurements recorded were 
weight, height, and waist circumference. Body mass 
index (BMI) was calculated and classified (normal 
weight, overweight, and obesity) according to the 
World Health Organization. Abdominal obesity was 
established using the cutoff values established by 
the International Diabetes Federation for Latin 
Americans (waist circumference ≥ 80 cm in women 
or ≥ 90 cm in men). Biochemical parameters inclu-
ded fasting glucose, HbA1c, total cholesterol, low-
density lipoprotein (LDL) cholesterol, high-density 
lipoprotein (HDL) cholesterol, triglycerides, creatini-
ne, and urinary albumin-to-creatinine ratio. These 

analyses were performed < 1 month before the con-
sultation. A capillary glucose concentration was 
measured during the consultation and was classi-
fied in three categories: (1) at fasting, (2) post-pran-
dial < 2 h, and (3) post-prandial ≥ 2 h. Reasons for 
consultation were grouped in five categories: (1) 
glycemic control, (2) insulin application, (3) recu-
rrent hypoglycemia, (4) glucometer use, and (5) car-
bohydrate counting. Variables related to diabetes 
education included knowledge of pre-prandial and 
post-prandial glycemic targets and glucose concen-
tration to define hypoglycemia13. This information 
was classified in three categories: (1) does not know, 
(2) correct answer, and (3) incorrect answer. Insulin 
application was classified in four categories: (1) not 
required, (2) starts using insulin, (3) correct techni-
que, and (4) incorrect technique. Self-monitoring of 
blood glucose (SMBG) was classified in four catego-
ries: (1) does not perform, (2) adequate (≥ 2 times/
week) and make changes in case of hypoglycemia 
or hyperglycemia, (3) adequate but does not make 
changes, and (4) inadequate. Sick days were classi-
fied into three categories: (1) did not present, (2) 
presented and performed actions (sufficient hydra-
tion, increased SMBG, and continuing diabetes me-
dications), and (3) presented and did not perform 
actions. Finally, hypoglycemia was classified in five 
categories: (1) did not presented, (2) pseudohypo-
glycemia (symptoms but glucose concentration ≥70 
mg/dL), (3) probable symptomatic hypoglycemia 
(glucose concentration not documented), (4) as-
ymptomatic hypoglycemia documented, and (5) 
symptomatic hypoglycemia documented.

Description of procedures

The health professionals that provided the sessions 
were endocrinologists and dietitians certified as 
diabetes educators. The consultations were given 
individually, and the topics addressed in each ses-
sion related to any of the self-care behaviors of dia-
betes (Fig. 1) in addition to the basic knowledge 
about diabetes, giving priority to the main problem 
for which the patient was referred. The duration of 
each consultation was approximately 45-60 min. 
The time between subsequent visits varied depen-
ding on the demand of the agenda and attendance 
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of patients. The instruments used included a SECA 
mechanical weight scale with height rod model 700, 
a Lufkin Executive Thinline diameter pocket tape 
measure (6 mm × 2 m) model W606PM, an Omron 
automatic digital blood pressure monitor model 
HEM-781INT, and a blood glucose meter FreeStyle 
model Optium Neo by Abbott Diabetes Care Ltd.

Statistical analysis

Variables distribution was evaluated with Kolmogo-
rov–Smirnov normality test. Descriptive characteris-
tics of the study population are reported as 
means ± standard deviations, medians (interquarti-
le ranges) or frequencies, and percentages accor-
ding to the nature and distribution. Changes in the 
participants subset that attended a second session 
were evaluated with paired t-test or Wilcoxon mat-
ched pairs test, as appropriate. Changes in catego-
rical dichotomous variables were evaluated with 
McNemar’s test and polychotomous variables with 
the extension McNemar-Bowker test. Data were 
analyzed using the IBM SPSS Statistics version 25.0 
software. p < 0.05 was considered statistically signi-
ficant.

RESULTS

Our population (n  =  153) consisted mostly of wo-
men (68%) with an age of 54.8 ± 15.8 years. Most of 
the participants had type 2 diabetes (74.5%) and 84 
subjects had hypertension (54.9%). More than half 
of participants (58.9%) practiced exercise, mainly 
aerobic, 5 days/week with a duration of 40 min per 
session. Reported hospitalizations were more fre-
quent due to hyperglycemia versus hypoglycemia 
(19.0% vs. 5.2%). The sociodemographic and clinical 
variables are described in table 1. The BMI was 
27.6 ± 4.7 kg/m2 and 69.3% of the population had 
overweight or obesity, along with a prevalence of 
77.1% of abdominal obesity. Most of the partici-
pants were out of targets for glycemic control, with 
a median fasting glucose of 172 mg/dL and HbA1c 
of 9.3%. Anthropometric and biochemical parame-
ters are shown in table 2.

The main reason to be referred to the diabetes edu-
cation sessions was poor glycemic control (56.9%), 
followed by problems with the insulin injection te-
chnique (22.2%). A low proportion of participants 
knew the correct pre-prandial and post-prandial 
glucose target (8.5% and 19.0%, respectively), and 
approximately seven out of 10 participants did not 
know the glucose concentration to define hypo-
glycemia. About 30% of the population was going 
to start insulin application, 22.3% carried out an 

Table 1. Description of sociodemographic and 
clinical characteristics of the study population

n = 153

Sex: women, n (%) 104 (68.0%)
Age (years) 54.8 ± 15.8
Education level, n (%)

None 21 (13.7%)
Primary school 23 (15.0%)
Secondary school 28 (18.3%)
Higher education 22 (14.4%)
Technical career 14 (9.2%)
College 39 (25.5%)
Postgraduate 6 (3.9%)

Type of diabetes, n (%)
Type 1 diabetes 30 (19.6%)
Type 2 diabetes 114 (74.5%)
Other specific types of diabetes 9 (5.9%)

Disease duration (years) 15 (8-23)
Diagnosis of hypertension, n (%) 84 (54.9%)
Smoking habit, n (%), (n= 90)* 10 (11.1%)
Exercise, n (%), (n= 90)*

Yes 53 (58.9%)
Aerobic 51 (96.2%)
Anaerobic 2 (3.8%)
Days per week 5 (3-5.5)
Minutes per training 40 (30-60)

Systolic blood pressure (mmHg) 127 (112-142)
Diastolic blood pressure (mmHg) 79 (70-85)
Heart rate (bpm) 74 (68-84)
Hypoglycemia-induced fall events, n (%) 14 (9.2%)
Episodes of severe hypoglycemia, n (%) 25 (16.3%)
Hospitalizations due to hypoglycemia, n (%) 8 (5.2%)
Hospitalizations due to hyperglycemia, n (%) 29 (19.0%)

Quantitative variables are expressed in means ± standard deviations or 
medians (interquartile ranges) according to the data distribution. Categorical 
variables are described in frequencies and percentages.
*Data were not available in the total of the population.
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adequate insulin injection, and 18.4% were perfor-
ming an inadequate application. Almost half of the 
participants (48.5%) did not perform SMBG or the 
frequency was low and most of the participants that 
practiced it, did not make changes with the results 
obtained. Of the 24 participants that presented sick 
days, only 11 performed correctly necessary actions 
during these days. In addition, only 16.5% had do-
cumented recent hypoglycemia (asymptomatic or 
symptomatic) and 16.3% had history of at least one 
episode of severe hypoglycemia. The description of 
variables related to diabetes education is presented 
in table 3.

The time between the first and second evaluation in 
the 48 subjects with a subsequent session was 
25 ± 8.2 weeks (minimum 8 and maximum 55 weeks). 

Anthropometric parameters (weight, BMI, and waist 
circumference) remained unchanged; however, there 
was a tendency to a significant reduction in the sys-
tolic blood pressure (p  =  0.05). A slight and almost 

Table 2. Description of anthropometric and 
biochemical characteristics of the study popula-
tion

n = 153

Weight (kg) 68.0 ± 14.1
Height (cm) 156.8 ± 1.0
Body mass index (kg/m2) 27.6 ± 4.7
Category of body mass index, n (%)

Normal weight 47 (30.7%)
Overweight 62 (40.5%)
Obesity 44 (28.8%)

Waist circumference (cm)
Women 90.7 ± 12.7
Men 96.3 ± 13.8

Abdominal obesity, n (%) 118 (77.1%)
Fasting glucose (mg/dL) 172 (109-251)
HbA1c (%) 9.3 (7.9-10.7)
Total cholesterol (mg/dL) 175 (145-210)
LDL cholesterol (mg/dL) 101 (77-130)
HDL cholesterol (mg/dL) 49 (40-56)
Triglycerides (mg/dL) 136 (97-194)
Creatinine (mg/dL) 0.76 (0.63-0.97)
Urinary albumin-to-creatinine ratio (mg/g) 20.3 (5.6-121.0)
Capillary glucose concentration (mg/dL)

Fasting 163 (118-257)
Post-prandial < 2 h 280 (173-393)
Post-prandial ≥ 2 h 180 (130-217)

Quantitative variables are expressed in means ± standard deviations or 
medians (interquartile ranges) according to the data distribution. Categorical 
variables are described in frequencies and percentages. HbA1c: glycated 
hemoglobin; LDL: low-density lipoprotein; HDL: high-density lipoprotein.

Table 3. Description of diabetes education vari-
ables of the study population

n = 153

Reason for consultation, n (%)
Glycemic control 87 (56.9%)
Insulin application 34 (22.2%)
Recurrent hypoglycemia 14 (9.2%)
Glucometer use 10 (6.5%)
Carbohydrates counting 8 (5.2%)

Pre-prandial glycemic target, n (%)
Does not know 46 (30.1%)
Correct answer 13 (8.5%)
Incorrect answer 94 (61.4%)

Post-prandial glycemic target, n (%)
Does not know 79 (51.6%)
Correct answer 29 (19.0%)
Incorrect answer 45 (29.4%)

Value to define hypoglycemia, n (%), (n = 134)*
Does not know 56 (41.8%)
Correct answer 33 (24.6%)
Incorrect answer 45 (33.6%)

Insulin application, n (%), (n = 103)*
Not required 29 (28.2%)
Starts using insulin 32 (31.1%)
Correct technique 23 (22.3%)
Incorrect technique 19 (18.4%)
Self-monitoring of blood glucose, n (%), (n = 103)*

Does not practice 37 (35.9%)
Adequate and make changes 24 (23.3%)
Adequate but does not make changes 29 (28.2%)
Inadequate 13 (12.6%)

Sick days, n (%), (n = 103)*
Did not presented 79 (76.7%)
Presented and performs actions 11 (10.7%)
Presented and does not performs actions 13 (12.6%)

Hypoglycemia, n (%), (n = 103)*
Did not presented 72 (69.9%)
Pseudohypoglycemia 4 (3.9%)
Probable symptomatic hypoglycemia 10 (9.7%)
Asymptomatic hypoglycemia 
documented

5 (4.8%)

Symptomatic hypoglycemia documented 12 (11.7%)

Data are presented in frequencies and percentages.
*Data were not available in the total of the population.

187

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
  o

f 
th

e 
p

u
b

lis
h

er
. 

 
©

 P
er

m
an

ye
r 

20
21



Revista Mexicana de endocRinología, MetabolisMo & nutRición. 2021;8

significant decrease in the HbA1c (p = 0.06) was ob-
served (delta −0.31 ± 1.0% [95% confidence interval 
(CI): −0.64, 0.01]). A reduction in total, LDL, and HDL 
cholesterol (p < 0.05) was observed. The capillary glu-
cose concentration at fasting and post-prandial < 2 h 
measured during the consultation showed a signifi-
cant reduction between evaluations (p < 0.01). Figu-
re 2 shows the changes in the knowledge about the 
pre-prandial glycemic target, post-prandial glycemic 
target, and the value to define hypoglycemia; the 
proportion of a correct answer increased from 4.2% 
to 35.4% (p < 0.01), from 16.7% to 33.3% (p = 0.26), 
and from 20.8% to 47.9% (p = 0.01), respectively. The 
prevalence of patients injecting insulin with an ade-
quate technique increased from 16.7% to 45.8% 
(p  <  0.01). A reduction of the participants who did 
not perform the SMBG was observed (from 31.3% to 
12.5%), along with an increase in the proportion 
(from 14.7% to 50.0%) of participants performing an 
adequate SMBG and making actions according to the 
values obtained (p  <  0.01). There was a tendency 
(p = 0.13) to a significant increase in performing co-
rrect actions during sick days (8.3% vs. 16.7%). Finally, 

a non-significant reduction in the episodes of severe 
hypoglycemia and hospitalizations due to hyper-
glycemia was observed (p = 0.10 and p = 0.06, res-
pectively). The changes between evaluations are re-
ported in table 4.

DISCUSSION

This report shows that subjects that attended indi-
vidual diabetes education sessions have poor 
knowledge about diabetes self-management. Posi-
tive changes in components that promote self-ma-
nagement of diabetes were found in the subset of 
individuals with a follow-up visit.

Nowadays, medical nutrition therapy, mental health, 
diabetes self-management education, and support 
are recognized as elementary components of the in-
tegral treatment of diabetes to improve patient care, 
reduce the risk of developing complications and 
health-care costs. It is advisable to provide diabetes 
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Figure 2. Changes in the knowledge of glycemic targets and the glucose concentration to define hypoglycemia in the participants that 
attended a second education session. Data are expressed in percentages and differences (p value) were evaluated with McNemar-Bowker 
test, (A) the first evaluation and (B) the second evaluation of each variable.
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education interventions at diagnosis with at least an 
annual assessment, when complicating factors impac-
ting self-management appear and when transitions in 
care occur14. Despite this, not all health systems give 
sufficient importance to diabetes education, or it is 
not possible to provide a multidisciplinary treatment. 

Different interdisciplinary team models in diabetes 
management have been developed; including endo-
crinologists, dietitians, diabetes educators, mental 
health professionals, nurse practitioners, pharmacists, 
dentists, foot care professionals, physical activity trai-
ners, and eye care professionals, among others2,3.

Table 4. Changes in different variables in a subset of the study population who attended a second diabe-
tes education session (n = 48)

First evaluation Second evaluation P

Weight (kg) 68.3 ± 13.6 68.0 ± 13.5 0.58 a

Body mass index (kg/m2) 27.7 ± 4.0 27.0 ± 3.8 0.56 a

Waist circumference (cm) 92.6 ± 12.7 92.0 ± 10.4 0.61 a

Systolic blood pressure (mmHg) 133.5 ± 22.1 127.2 ± 21.5 0.05 a

Diastolic blood pressure (mmHg) 78.9 ± 12.6 76.9 ± 12.8 0.25 a

Heart rate (bpm) 76.5 ± 10.3 74.9 ± 10.8 0.39 a

Fasting glucose (mg/dL) 149 (101-229) 140 (110-198) 0.20 b

HbA1c (%) 9.3 ± 1.7 9.0 ± 1.7 0.06 a

Total cholesterol (mg/dL) 178 (150-208) 155 (136-195) 0.04 b

LDL cholesterol (mg/dL) 107 (82-131) 86 (65-122) 0.01 b

HDL cholesterol (mg/dL) 49 (37-55) 43 (38-49) 0.04 b

Triglycerides (mg/dL) 143 (98-207) 138 (95-183) 0.21 b

Creatinine (mg/dL) 0.77 (0.60-1.08) 0.78 (0.60-1.10) 0.68 b

Urinary albumin-to-creatinine ratio (mg/g) 24.8 (7.7-93.8) 15.5 (5.1-90.2) 0.90 b

Capillary glucose concentration (mg/dL)
Fasting 212.2 ± 98.4 153.1 ± 51.0 <0.01 a

Post-prandial < 2 h 286.3 ± 101.1 193.5 ± 75.1 <0.01 a

Post-prandial ≥ 2 h 198.0 ± 110.2 195.0 ± 56.8 0.92 a

Insulin application
Not required 19 (39.6%) 14 (29.2%) <0.01 c

Starts using insulin 11 (22.9%) 5 (10.4%)
Correct technique 8 (16.7%) 22 (45.8%)
Incorrect technique 10 (20.8%) 7 (14.6%)

Self-monitoring of blood glucose
Does not practice 15 (31.3%) 6 (12.5%) <0.01 c

Adequate and make changes 7 (14.7%) 24 (50.0%)
Adequate but does not make changes 16 (33.3%) 16 (33.3%)
Inadequate 10 (20.8%) 2 (4.2%)

Sick days
Did not presented 33 (68.8%) 37 (77.1%) 0.13c

Presented and performs actions 4 (8.3%) 8 (16.7%)
Presented and does not performs actions 11 (22.9%) 3 (6.3%)

Hypoglycemia-induced fall events, n (%) 6 (12.5%) 3 (6.3%) 0.37 d

Episodes of severe hypoglycemia, n (%) 9 (18.8%) 3 (6.3%) 0.10 d

Hospitalizations due to hypoglycemia, n (%) 3 (6.3%) 2 (4.2%) 1.00 d

Hospitalizations due to hyperglycemia, n (%) 9 (18.8%) 2 (4.2%) 0.06 d

Quantitative variables are expressed in means ± standard deviations or medians (interquartile ranges) according to the data distribution. Categorical variables are 
described in frequencies and percentages. HbA1c: glycated hemoglobin; LDL: low-density lipoprotein; HDL: high-density lipoprotein.
apaired t test, bWilcoxon matched-pairs test, cMcNemar-Bowker test, dMcNemar’s test.
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In this report, 69.3% of the study population were 
overweight or obese and 77.1% had abdominal obe-
sity. This information agrees with data from national 
health surveys conducted in Mexico, showing a 
combined prevalence of overweight and obesity in 
2018 of 75.2% and a prevalence of abdominal obe-
sity in 2016 of 76.6%15. Although a high HbA1c was 
one of the criteria to be included in the education 
sessions, the values of fasting glucose and HbA1c 
observed in the participants are similar to data ob-
tained in the Mexican population. It has been repor-
ted that only 31.8% of people living with diabetes 
in Mexico has a concentration of HbA1c <7%16. 

Results concerning the variables related to diabetes 
education showed a deficiency in the patients’ 
knowledge about their disease. Only 8.5% and 19.0% 
of the study population knew correctly the pre-pran-
dial and post-prandial glucose targets, respectively; 
along with 48.5% of participants not practicing or 
not frequently performing SMBG. This contributes to 
the lack of glycemic control because lack of as-
sessment of glucose concentrations daily, and in tho-
se who perform SMBG lack of knowledge regarding 
how to interpret the results. This reflects that actions 
to improve glycemic control, to avoid hyperglycemia 
and hypoglycemia episodes are not performed.

HbA1c showed a tendency to decrease (-0.31% [95% 
IC: -0.64, 0.01], p = 0.06) and fasting and post-pran-
dial < 2 h capillary glucose concentrations were sig-
nificantly lower at follow-up. Similar effects have 
been reported in other studies and populations. A 
meta-analysis evaluating the impact of diabetes edu-
cation interventions showed a reduction of 0.76% of 
HbA1c; however, after 4 months, the difference in 
HbA1c was reduced to 0.26%8. A systematic review 
included 118 interventions of diabetes self-manage-
ment education and support, showing that 61.9% 
reported significant changes in HbA1c with an avera-
ge reduction of 0.57%9. Greater reductions in HbA1c 
have been described in people with type 1 diabetes 
in comparison to people with type 2 diabetes17.

Patients attending the education sessions showed 
significant changes in components that promote 
self-management of their disease including knowing 
glycemic targets, performing an adequate insulin 
injection technique, and practicing SMBG. These 

findings favor that diabetes education should be 
included routinely in the integral care of patients 
with diabetes, promoting empowerment, and ma-
king informed and appropriate decisions.

Limitations of this report should be acknowledged, 
this is an observational retrospective study, and the 
results were obtained with an analysis of secondary 
data of a heterogeneous population. The group of 
health professionals delivering the education ses-
sions is trained as diabetes educators; however, the 
procedures performed in each consultation were 
not fully standardized. The impact of the education 
sessions was evaluated in a small subset of partici-
pants with a diverse follow-up period. Although 
some positive changes were observed, the effect of 
a single consultation was evaluated. Therefore, a 
structured long-term program with scheduled ap-
pointments could generate a higher impact. 

A systematic review concluded that structured edu-
cation interventions promote positive changes on 
glucose control and hypoglycemia18. Furthermore, a 
contact ≥ 10 h and a combination of group and in-
dividual sessions are associated to a greater impact 
in glucose control9. Long-term randomized clinical 
trials with well-structured and standardized diabetes 
education interventions are needed in countries like 
Mexico. A study conducted in Mexican low-income 
patients with type 2 diabetes reported that some of 
the challenges to promote self-management are cul-
tural beliefs, personal control, and low health litera-
cy19. According to the current worldwide evidence, 
it will be useful to implement effective diabetes edu-
cation strategies that are more accessible to the ge-
neral population at all levels of health care to reduce 
the incidence and progression of complications, 
mortality, and the costs derived from this disease.

CONCLUSIONS 

The knowledge about diabetes in people living with 
it in Mexico is insufficient. Since a single session of 
diabetes education had a positive impact, interven-
tions related to diabetes education could promote 
better adherence to self-care behaviors in patients 
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with diabetes and should be implemented in other 
health institutions.
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