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Abstract

Introduction: Type 2 diabetes mellitus is increasing in rural areas of Tungurahua, making educational
interventions necessary.

Objective: to evaluate the long-term impact of an educational intervention on diabetes knowledge.
Methods: The study was nested in an educational intervention project in primary health care in
Tungurahua. Questionnaires and medical records were compared at the beginning and end of the
intervention.

Results: diabetes knowledge score increased in the intervention group in 2021 compared to 2020.
Conclusions: the educational intervention improved the diabetes knowledge score in the intervention
group.
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Resumen salud en Tungurahua.Se compararon

Introduccidn: la diabetes mellitus tipo 2 estd
aumentando en las zonas rurales de Tungurahua,
por lo que las intervenciones educativas son una
necesidad.

Objetivo:evaluar el impacto a largo plazo de una
intervenciéon educativa sobre el conocimiento de
la diabetes.

Métodos: El estudio se anidé en un proyecto de
intervencién educativa en la atencién primaria de
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cuestionarios y registros médicos al inicio y al
final de la intervencién.

Resultados: la puntuacion de conocimientos
sobre diabetes aumenté en el grupo de
intervencién en 2021, en comparacioén con 2020.
Conclusiones: la intervencion educativa mejoro la
puntuacién de conocimientos sobre diabetes en
el grupo de intervencion.
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Introduction

Type 2 diabetes mellitus (DM2) remains a major
health problem worldwide, as the number of
patients has almost quadrupled in the last 30
years™2%, Rapid urbanization, population aging
and lifestyle changes, and increasing obesity, may
explain the rapid growth of DM2%12),

Therefore, efforts are required to strengthen and
increase knowledge in PHC to improve the care of
patients with chronic diseases *¥).

Two  systematic reviews found several
educational interventions for patients with DM?2
to improve glucose control and empower
patients to control their disease®),

Family and community-based educational
interventions have been widely employed, and
reviews concluded that educational interventions
could benefit patients by improving blood
glucose levels and diabetes knowledge!”.
However, evidence supporting the efficacy of
educational interventions is limited to short-term
studies, usually less than one year®.In addition,
few studies were found with long-term follow-up
in different settings*%14-17),

The present study focuses on the follow-up of the
educational intervention and its impact on
diabetes knowledge.

METHOD

The study was conducted in Tungurahua. The
research team was responsible for selecting the
counties for the study. Participants were selected
in the respective counties (1 and 2) in 2020.
Physicians at the health centers in the
municipalities contacted patients with DM2 who
met the inclusion criteria according to their
records. Patients were asked to participate in the
project and written informed consent was
obtained. This study was approved by the
Universidad Regional Auténoma de Los Andes
(UNIANDES).

The inclusion criteria were (1) meeting the
diagnostic criteria for type 2 diabetes mellitus; (2)
being between 35 and 75 years of age; (3) having
lived at the site for more than two years with no
records of moving in the last year; (4) having
personal records in the chronic disease
management information system in the health
area centers; and (5) being willing to participate
in the project and also to acquire new knowledge
about diabetes. In addition, patients were
excluded from the study if they had severe
diabetic complications, had been diagnosed with
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any other serious disease, were pregnant, or had
psychiatric disorders.

The intervention for patients included
educational lectures, follow-up services and
special medical services, while PHC health
professionals received professional skills training,
team discussions and regular meetings.

The educational intervention was carried out by
service teams, in the intervention areas. Each
service team consisted of physicians, nurses,
public health physicians and diabetes specialists
from the health care institutions.

The intervention for patients with DM2 lasted
two years, from 2020 to 2021. In addition to
routine service, participating patients in the
intervention areas received services that included
1) health education talks every two months; 2)
regular home follow-up visits with an annual
physical examination; 3) special medical services
(including assisting patients with medical
treatment, transfer treatment, return visit, and
clinical care).

The health education lectures contained
information on 1) basic information about
diabetes, including typical symptoms, essential
diagnostic criteria, diabetes-related
complications, and basic epidemiological data; 2)
self-management strategies, including
instructions for controlling blood glucose at
home, food recommendations, and suggestions
on how to use medications; 3) advice on physical
exercise and diet therapy; 4) advice to patients
when they have high blood glucose, such as
balancing sugar, protein and fat intake; quitting
smoking and drinking; and controlling cholesterol
intake; 5) introduction of blood glucose
measurement and severe acute complications; 6)
diabetes prevention, based on the Triple Diabetes
Prevention Strategy, which is recommended in
the guidelines for DM2.

The service team in each county decided the
detailed content of the lectures. Diabetes experts
from the service team delivered the lectures to
patients in the intervention areas.

Patients in the control areas received routine
health care services as usual, including clinic visits
to a physician and referrals as needed according
to the patient's condition, and testing every four
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to six months, and received diabetes information
booklets once a year.

The intervention for health professionals in PHC
included: 1) professional skills training in
hospitals at the county level; 2) team discussions
on patient cases; 3) regular meetings to discuss
the progress of teamwork; 4) technical checks to
inspect prevention and treatment plans; 5)
performance evaluations, which were monitored,
to encourage professionals to participate in the
study actively.

Independent t-test and Pearson's x2 test were
used to study differences in sociodemographic
Results

The initial questionnaire comprised 10 parts
related to patients' perspectives on diabetes and
diabetes care, including diabetes knowledge and
sociodemographic characteristics.
Sociodemographic characteristics of patients
included age (in years); sex (male vs. female);
marital status (married/cohabitant vs. single);
level of education (lower vs. higher); type of
occupation (farmer/housework vs. other); and
the duration (in years) of DM2 diagnosis.

In 2021, the mean diabetes knowledge score in
the intervention group increased significantly
compared to 2020 (mean difference was 0.70, 95
% Cl1 0.48, 0.93), while it decreased significantly in
the control group (mean difference was -0.30, 95
% ClI - 0.53, -0.82). In addition, county 1
significantly improved the level of knowledge
over county 2.

When comparing the diabetes knowledge score
in 2021, the intervention and control groups

characteristics between the intervention and
control groups,to analyze changes between
baseline and the two follow-up data collection
points within the intervention and control
groups, and a paired t-test was used to compare
the mean difference in diabetes knowledge
score.

The database and statistical processing of the
data were performed and analyzed in the
statistical program SPSS 26 (SPSS Inc., Chicago, IL,
USA). Descriptive statistics were used for the
results collection, presentation and
interpretation.

Diabetes knowledge score and sociodemographic
characteristics among patients in 2020 and
2021were analyzed. The diabetes knowledge
score was measured as a summary score based
on the questionnaire's correct answer to nine
questions.

The control group had a higher diabetes
knowledge score than the intervention group in
2021. However, the intervention group
experienced a continued increase in diabetes
knowledge scores in 2021.

increased significantly, while the intervention
group increased more than the control group
with a mean difference of 0.77, 95% CI 0.53 to
1.01.

The mean diabetes knowledge score increased
significantly by 1.47 (95 % ClI 1.24 to 1.71) and
0.31 (95 % Cl 0.09 to 0.53) in 2021 in the
intervention and control groups, respectively,
compared to 2020.

Table 1: Sociodemograph iccharacteristics of participants

Intervention (389) Control (394) p
n % n %
Averageage 62,4 (8,43) 62,3 (8,20) 0,973
(standard
deviation)
Years of | 7,4 (5,05) 7,3 (5,16) 0,587
diagnosis
(standard
deviation)
County
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1 201 51,7 234 59,4 0,030
188 48,3 160 40,6

Sex

Male 110 28,3 120 30,5 0,503

Female 279 71,7 274 69,5

Marital status

single 15,9 68 17,3 0,620

married 327 84,1 326 82,7

Educationallevel

under 308 79,2 294 74,6 0,130

high 20,8 100 25,4

Typeofoccupatio

n

Farmlaborerorh |344 88,4 339 86 0,316

ousewife

Othertypes 45 11,6 55

Source: statistical analysis, p < 0.05

Discussion

The educational intervention improved the level
of diabetes knowledge in the intervention group
compared to the control group at the first and
second follow-ups. In addition, participants
improved their level of diabetes knowledge at the
2-year follow-up.

In other settings, some previous studies reported
the long-term impact (usually more than one
year) of educational interventions for patients
with DM2. In addition, previous studies reported
changes in blood glucose control®47:18),

Johnson et al.¥ conducted a two-year
educational intervention for patients with DM2 in
the USA., which consisted of personal counseling
by the study nurse, also personalized for the
patient. The study reported that the blood
glucose level, measured by HbAlc, for patients
who received education was significantly lower
than those who did not after two years of
observation. However, another study in England
and Scotland showed no significant difference in
HbAlc level between patients with a structured
group education program and patients with usual
care after a 3-year follow-up!”).

Meanwhile, Hamidi et al.*”? compared an
intensive lifestyle intervention (IEV) and diabetes
support and education (DE) for patients with
diabetes at a 4-year follow-up. Participants with
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IEV had a greater improvement in blood glucose
level reduction than with DE. Another study also
reported an improvement in the level of diabetes
knowledge for patients after having a 2-year
educational intervention*®),

It is difficult to quantitatively compare the impact
of different educational interventions due to
heterogeneity in study design, educational
content, evaluation methods and the disparity of
evaluation tools>>1%20),

The intervention had other components besides
education (e.g., follow-up home Vvisits, case
management) that may also have contributed to
the impact.

There are several limitations to the present
study. First, the study was implemented in a real-
life setting in primary health care in a rural area,
which could be both a strength and a limitation.
The implementation was conducted in a setting
where the research team had no control over the
implementation process.

For example, routine health care services for
patients in the control group may have been
performed differently in different counties. In
designing the content of the educational lecture
and questionnaire, simple and fundamental
information about diabetes was emphasized. As a
result, the impact on the diabetes knowledge
score was limited. However, the improvement in
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diabetes knowledge was sustained in the second
year, whereas a few other studies have shown
sustained changes over time.

The present study shows that it could be
important to perform stratified analyses to assess
Conclusions

The educational intervention improved the
diabetes knowledge score in the intervention
group. However, analyses stratified by the county
showed a differential impact concerning diabetes
knowledge scores, suggesting that local

References

1. Suprayitno E, Mumpuningtias ED, Damayanti
CN. Community-Based Supportive Educative
Improves Self-Care Management of Type Il
Diabetes Mellitus in the Era of the COVID-19
Pandemic. Interest J IlmuKesehat [Internet].
7 de junio de 2022 [citado 8 de agosto de

2022];21-8. Disponible en:
http://www.jurnalinterest.com/index.php/in
t/article/view/445

2. Saha S. Comparative effectiveness of adjunct
non-pharmacological interventions  on
maternal and neonatal outcomes in
gestational diabetes mellitus patients: A
systematic review and network meta-
analysis protocol of randomized controlled
trials. PLOS ONE [Internet]. 27 de enero de
2022 [citado 8 de agosto de
2022];17(1):e0263336. Disponible en:
https://journals.plos.org/plosone/article?id=
10.1371/journal.pone.0263336

3. Lai Y ju, Lee S tan, Kuo S chieh, Chou P.
Comparison of Fasting Plasma Glucose and
Glycated Hemoglobin for Diagnosing
Diabetes in a Taiwanese Population.
MetabSyndrRelatDisord [Internet]. junio de
2015 [citado 8 de agosto de
2022];13(5):203-7. Disponible en:
https://www.liebertpub.com/doi/abs/10.10
89/met.2014.0108

4. Johnson W, Shaya FT, Winston R, Laird A,
Mullins CD, Chirikov VV, etal. Diabetes
Control throughanEducationallntervention.
EthnDis [Internet]. 9 de abril de 2014 [citado
8 de agosto de 2022];24(2):182-8. Disponible
en:
https://ethndis.org/edonline/index.php/eth
ndis/article/view/211

5. Lou Q, Wu L, Dai X, Cao M, Ruan Y. Diabetes
education in mainland China—A systematic
review of the literature. PatientEducCouns
[Internet]. 1 de diciembre de 2011 [citado 8

el SSN1303-5150

whether the impact of the intervention differs by
geographic area since the implementation of an
intervention may vary and the impact of other
factors may also differ between areas.

intervention implementation may have differed

between counties. Combined with the findings on

the influence of the intervention among health

professionals, the intervention had a positive

influence on both patients and health

professionals.
de agosto de 2022];85(3):336-47. Disponible
en:
https://www.sciencedirect.com/science/arti
cle/pii/S0738399111000188

6. SILVA-TINOCO R, MEZA DG, MARTINEZ DG,
OROZCO J, ROMERO-IBARGUENGOITIA ME,
DE LA TORRE-SALDAN VA, etal. Diabetes
Self-Management Education Program Effect
on Glycemic Control and Insulin Dosing in
Poor Diabetes Literacy Patients from Urban
Areas in Mexico City—Therapeutic
Education Underuse and Insulin Overuse.
Diabetes [Internet]. 1 de julio de 2018
[citado 8 de agosto de
2022];67(Supplement_1):658-P. Disponible
en: https://doi.org/10.2337/db18-658-P

7. Marques MB, Coutinho JFV, Martins MC,
Lopes MV de O, Maia JC, Silva MJ da.
Educational intervention to promote self-
care in older adults with diabetes mellitus.
Rev EscEnferm USP [Internet]. 2 de
diciembre de 2019 [citado 8 de agosto de
2022];53. Disponible en:
http://www.scielo.br/j/reeusp/a/gs7Q8rTDj
hL3CLsKPCQHnNTj/abstract/?lang=en

8. SeccoCavicchioli MG, Ferraz de Campos TB,
da Silva Rosa A, Lopes De Domenico EB,
Andrade Frederico G, de Oliveira Monteiro
O, etal. Educational program to promote
the self-care of people with diabetes
mellitus. Av En Enferm [Internet]. agosto de
2019 [citado 8 de agosto de
2022];37(2):169-79. Disponible en:
http://www.scielo.org.co/scielo.php?script=
sci_abstract&pid=S0121-
45002019000200169&Ing=en&nrm=iso&ting
=en

9. Correia J, Wagas A, Huat TS, Gariani K,
Jornayvaz F, Golay A, et al. Effectiveness of
Therapeutic Patient Education Interventions
in  Obesity and Diabetes: A Critical
Systematic Review and Meta-Analysis of
Randomized Controlled Trials. 13 de julio de

&

Wwww.heuroguantol ogy.com

160


http://www.neuroquantology.com/
http://www.jurnalinterest.com/index.php/int/article/view/445
http://www.jurnalinterest.com/index.php/int/article/view/445
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0263336
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0263336
https://www.liebertpub.com/doi/abs/10.1089/met.2014.0108
https://www.liebertpub.com/doi/abs/10.1089/met.2014.0108
https://ethndis.org/edonline/index.php/ethndis/article/view/211
https://ethndis.org/edonline/index.php/ethndis/article/view/211
https://www.sciencedirect.com/science/article/pii/S0738399111000188
https://www.sciencedirect.com/science/article/pii/S0738399111000188
https://doi.org/10.2337/db18-658-P
http://www.scielo.br/j/reeusp/a/gs7Q8rTDjhL3CLsKPCQHnTj/abstract/?lang=en
http://www.scielo.br/j/reeusp/a/gs7Q8rTDjhL3CLsKPCQHnTj/abstract/?lang=en
http://www.scielo.org.co/scielo.php?script=sci_abstract&pid=S0121-45002019000200169&lng=en&nrm=iso&tlng=en
http://www.scielo.org.co/scielo.php?script=sci_abstract&pid=S0121-45002019000200169&lng=en&nrm=iso&tlng=en
http://www.scielo.org.co/scielo.php?script=sci_abstract&pid=S0121-45002019000200169&lng=en&nrm=iso&tlng=en
http://www.scielo.org.co/scielo.php?script=sci_abstract&pid=S0121-45002019000200169&lng=en&nrm=iso&tlng=en
http://www.scielo.org.co/scielo.php?script=sci_abstract&pid=S0121-45002019000200169&lng=en&nrm=iso&tlng=en

2022 |[citado 8 de agosto de 2022];
Disponible en:
https://www.preprints.org/manuscript/2022

07.0201/v1

10. Roselld-Araya M, Guzman-Padilla S, Ramirez-

Hernandez, Rosell6-Araya M, Guzmadn-
Padilla S, Ramirez-Hernandez. Evaluation of
metabolic control of patients with type 2
diabetes mellitus participating in a group
educational intervention; results of a cluster
analysis. Poblac Salud En Mesoamérica
[Internet]. junio de 2021 [citado 8 de agosto
de 2022];18(2):215-42. Disponible en:
http://www.scielo.sa.cr/scielo.php?script=sc
i_abstract&pid=S1659-
02012021000100215&Ing=en&nrm=iso&ting
=en

11. Jyoti TMA. A Review of the Effectiveness of

Home-Based Nursing for Diabetic Patients
on Blood Glucose Control. J Curr Res Med
[Internet]. 30 de septiembre de 2021 [citado
8 de agosto de 2022];2(3):16-20. Disponible
en: https://www.aurora-
pub.com/JCRM/article/view/64

12. The Look AHEAD Research Group. Long-term

Effects of a Lifestyle Intervention on Weight
and Cardiovascular Risk  Factors in
Individuals With Type 2 Diabetes Mellitus:
Four-Year Results of the Look AHEAD Trial.
ArchinternMed [Internet]. 27 de septiembre
de 2010 |[citado 8 de agosto de
2022];170(17):1566-75.  Disponible  en:
https://doi.org/10.1001/archinternmed.201
0.334

13. Sjattar EL, Megawati |, Irwan AM, Majid S.

Development of Supportive-Educative Range
of Motion Exercise for Post-stroke Patients:
A Pilot Study. Home Health Care ManagPract
[Internet]. 1 de mayo de 2022 [citado 8 de
agosto de 2022];34(2):92-100. Disponible
en:
https://doi.org/10.1177/1084822321103571
3

14. C_ompean—Ortiz LG, Berry DC, Del Angel B,

Rivera-Perez J, Aguilera P. Learning to Live
With Diabetes: Educative Intervention for
Improving Self-Management. 22 de julio de
2019 |[citado 8 de agosto de 2022];
Disponible en:
https://sigma.nursingrepository.org/handle/

10755/17819

el SSN1303-5150

15.

16.

17.

18.

19.

20.

NEUROQUANTOLOGY | OCTOBER 2022 | VOLUME 20 | ISSUE 13 |PAGE 156-161 | DOI: 10.14704/NQ.2022.20.13.NQ88022
Dr. Lenin Carlos Gabriel Flores et al / Educational intervention in primary care on blood glucose control in patients with type 2 diabetes mellitus

Yang W, Lu J, Weng J, Jia W, Ji L, Xiao J, et al.
Prevalence of Diabetes among Men and
Women in China. N Engl J Med [Internet]. 25
de marzo de 2010 [citado 8 de agosto de
2022];362(12):1090-101. Disponible en:
https://doi.org/10.1056/NEJM0a0908292
Jerawatana R, Reutrakul S, Siripitayakunkit A.
The Effect of Advanced Practice Nurse-Led
Intervention Program on Outcomes in
Diabetes Patients with Complex Problems.
RamathibodiNurs J [Internet]. 16 de julio de
2018 [citado 8 de agosto de 2022];24(1):51-
68. Disponible en:  https://he02.tci-
thaijo.org/index.php/RNJ/article/view/9726
6

Hamidi S, Gholamnezhad Z, Kasraie N,
Sahebkar A. The Effects of Self-Efficacy and
Physical Activity Improving Methods on the
Quality of Life in Patients with Diabetes: A
Systematic Review. J Diabetes Res [Internet].
27 de julio de 2022 [citado 8 de agosto de
2022];2022:2884933. Disponible en:
https://www.hindawi.com/journals/jdr/202
2/2884933/

Chen S, Qian D, Burstrém B. Two-year impact
of an educational intervention in primary
care on blood glucose control and diabetes
knowledge among patients with type 2
diabetes mellitus: a study in rural China.
GlobHealthAction [Internet]. 1 de enero de
2021 [citado 8 de agosto de
2022];14(1):1893502. Disponible en:
https://doi.org/10.1080/16549716.2021.189
3502

Reynolds R, Dennis S, Hasan |, Slewa J, Chen
W, Tian D, etal. A systematic review of
chronic disease management interventions
in primary care. BMC FamPract [Internet]. 9
de enero de 2018 [citado 8 de agosto de
2022];19(1):11. Disponible en:
https://doi.org/10.1186/s12875-017-0692-3
Figri AM, Sjattar EL, Irwan AM. Cognitive
Behavioral Therapy for self-care behaviors
with type 2 diabetes mellitus patients: A
systematic review. Diabetes MetabSyndr
Clin Res Rev [Internet]. 1 de julio de 2022
[citado 8 de agosto de 2022];16(7):102538.
Disponible en:
https://www.sciencedirect.com/science/arti
cle/pii/S1871402122001527

Wwww.heuroguantol ogy.com

161


http://www.neuroquantology.com/
https://www.preprints.org/manuscript/202207.0201/v1
https://www.preprints.org/manuscript/202207.0201/v1
http://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S1659-02012021000100215&lng=en&nrm=iso&tlng=en
http://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S1659-02012021000100215&lng=en&nrm=iso&tlng=en
http://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S1659-02012021000100215&lng=en&nrm=iso&tlng=en
http://www.scielo.sa.cr/scielo.php?script=sci_abstract&pid=S1659-02012021000100215&lng=en&nrm=iso&tlng=en
https://www.aurora-pub.com/JCRM/article/view/64
https://www.aurora-pub.com/JCRM/article/view/64
https://doi.org/10.1001/archinternmed.2010.334
https://doi.org/10.1001/archinternmed.2010.334
https://doi.org/10.1177/10848223211035713
https://doi.org/10.1177/10848223211035713
https://sigma.nursingrepository.org/handle/10755/17819
https://sigma.nursingrepository.org/handle/10755/17819
https://doi.org/10.1056/NEJMoa0908292
https://he02.tci-thaijo.org/index.php/RNJ/article/view/97266
https://he02.tci-thaijo.org/index.php/RNJ/article/view/97266
https://he02.tci-thaijo.org/index.php/RNJ/article/view/97266
https://www.hindawi.com/journals/jdr/2022/2884933/
https://www.hindawi.com/journals/jdr/2022/2884933/
https://doi.org/10.1080/16549716.2021.1893502
https://doi.org/10.1080/16549716.2021.1893502
https://doi.org/10.1186/s12875-017-0692-3
https://www.sciencedirect.com/science/article/pii/S1871402122001527
https://www.sciencedirect.com/science/article/pii/S1871402122001527

