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Abstract

Glycemic control is an important factor for individuals with diabetes prevent complications such as vascular and
kidney disease. Educational interventions carried out by the health team, have the potential to support the necessary
change in lifestyle, adherence to treatment and a restrictive diet. The aim of this review was to investigate the
educational interventions, related to glycemic control in patients with diabetes, published by health professionals in
the past 10 years. The following databases were queried:

Nursing Database (BDENF); Literature in the Health Sciences in Latin America and the Caribbean (LILACS);
Medical Literature Analysis and Retrieval System Online (MEDLINE); Scientific Electronic Library Online (SCIELO);
Education Resources Information Center (ERIC); and, American Psychological Association (PsycINFO). The
descriptors used for the search were "Diabetes" AND "self-care" AND "health education", and the period ranged
from 2005 to 2015. The initial search resulted in 856 articles, which have gone through both title and summary and,
then, to complete reading. After this phase, 11 articles were selected for a comprehensive review. The most cited
professional in the intervention with patients was the nurse, in 09 of the 11 studies. Interventions included meeting
groups, individual appointments, telephone coaching, advice by e-mail or website with informational material. Health
education was predominant in all of them, and the recurring themes covered: disease knowledge, diet, glucose self-
monitoring and physical exercise. Follow-up time was of 06-36 months. The glycated hemoglobin was reduced in 09
out of the 11 articles. In conclusion, we can say that multidisciplinary interventions of health education are powerful

tools for the greatest benefit to the patient, providing necessary support for coping with the disease.

Keywords: Diabetes; Self-care; Education health; Patient education
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Introduction

Diabetes is a frequent clinical situation that affects about 382
million people worldwide, reaching 471 million in 2035 [1]. In Brazil,
research indicates 6.2% of the population as having diabetes, which
represents more than 9 million individuals [2]. Regarding age, the
higher incidence is identified from 45 years old on, with prevalence
ranging from 8.5% to 22.1% [3].

The recognition of Diabetes Mellitus (DM) as an epidemic and
the management of hyperglycemia as a key for reducing damage
and chronic complications anchors the development of research and
therapies. Both the Diabetes Control and Complications Trial (DCCT)
and the United Kingdom Prospective. Diabetes Study (UKPDS), which
are among the major studies on the subject, concluded that glycemic
levels are directly proportional to complications in DM patients
[4,5]. Since then, maintaining acceptable levels of glucose has shown
benefits related to complications, particularly to those concerning
microvasculopathy and neuropathy [4,6,7].

Diabetes causes significant damages such as micro and
macrovascular changes, which may culminate with nephropathy,
retinopathy, diabetic foot, changes in intestinal motility and
atherosclerotic vascular disease [6,8]. Among the complications of
diabetes, cardiovascular and kidney diseases are amid the most costly
regarding human suffering and expenditures for health systems [9].

For a successful diabetes treatment, the patient requires adjustments
that go beyond the use of medications. Changes in lifestyle, adherence
to drug therapy and restrictive diet are some of the initiatives for the
success of the treatment. Such patients need the support and coaching
from the multidisciplinary health team professionals, who have the role
of informing the user about their disease and assist in decision-making

[8]. Under this context, non-pharmacological treatment anchored in
health education is fundamental. Among the purposes of this type of
intervention, patient instrumentation concerning knowledge of their
disease, complications inherent in the pathology and therapeutic
management is paramount for greater autonomy and better quality of
life [10].

Thus, health professionals have a major role, for they not only
provide information, but must also act as motivators, facilitators,
and promoters of individuals' awareness contributing to treatment
adherence, development of self-care ability and lifestyle change
[11,12]. Based on these considerations, the following research question
was formulated: From an educational point of view, how do health
professionals intervene in the glycemic control of patients with diabetes?

The present study aimed to investigate what are the educational
interventions related to glycemic control in diabetic patients, with
Diabetes type I or II, published by health professionals in the last 10
years.

Method

This is a integrative review whose production went through
the following steps: guiding question establishment; inclusion and
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exclusion criteria selection; databases and descriptors selection;
selection according to the title; selection after abstract reading;
selection after comprehensive reading; included studies assessment;
results interpretation and review presentation.

The present study was developed based on scientific production
indexed in the following electronic databases: Nursing Database
(BDENF); Literature in the Health Sciences in Latin America and the
Caribbean (LILACS); Medical Literature Analysis and Retrieval System
Online (MEDLINE); Scientific Electronic Library Online (SCIELO);
Education Resources Information Center (ERIC); and, American
Psychological Association (PsycINFO). The keywords used for the
search were "Diabetes” AND "self-care” AND "health education",
according to the Health Sciences Descriptors (DECS) and the Medical
Subject Headings (MeSH). As for the MEDLINE database, we selected
“clinical trial" and "randomized controlled trial" as filters due to a large
number of pointed results.

The searches were conducted during the month of October, 2015.
The time frame covered the period of 2005-2015.

As exclusion criteria were considered: studies involving children and
adolescents; papers written in languages rather than Portuguese, English

or Spanish; articles of literature review; articles regarding education
for formal instruction in health; validation studies of instruments/
scales; articles which assessed only the knowledge of individuals about
the disease; editorials; opinions of authorities; reports of committees
or specializations; and, studies whose follow-ups were carried out in a
period of less than 6 months (or those without follow-ups).

Firstly, a search among the cited repositories was provided, during
which the studies were listed from their titles. Studies were included
that presented educational interventions for patients with diabetes
mellitus type I, II or both types, with at least 6 months of intervention.
After the first scanning, those articles underwent a new selection,
based on abstracts reading. The following step consisted in a complete
reading of the papers, leaving 11 articles to be analyzed. Detailing of the
work phases can be seen in Flow Chart 1.

Results and Discussions

The repository with the highest number of articles found was
MEDLINE (358), followed by LILACS (204), SCIELO (112) BDENF
(85), ERIC (73) and PsycINFO (24). MEDLINE also showed the largest
number of articles included in this study (7).

The prevalent language was English, found in 10 of the 11 papers

BDENF: n =85
Lilacs: n =204
Medline: n =358
Scielo: n=112
Eric:n=173
PsycINFO: n =24

Articles of potential relevance, identified in electronic databases n =856

Excluded due to duplication n = 4

v

Excluded for not meeting the
inclusion criteria in title and abstract

v

v

n=_807

BDENF:n=1
Lilacs: n=4
Medline: n= 31
Scielo:n=3
Eric:n=35
PsycINFO:n=1

Articles selected for full reading n =45

l

BDENF:n=0
Lilacs: n=1 (20)

Scielo:n=0

PsycINFO: n=0

Atrticles included in the final review n= 11

Medline: n=7 (16, 17, 18, 19, 21, 22, 25)

Eric: n=3 (15, 23, 24)

Flow Chart 1: Distribution of articles found and selected according to database. Porto Alegre, RS, 2015.
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selected for the final review. Only one Brazilian article of interest was
identified, reflecting the paucity of the work done in the country as
pointed out in the review by Borba and collaborators [13], detecting the
need for studies with follow-ups of longer periods and dissemination in
international journals.

During the comprehensive reading, articles that did not include
the criterion of educational practice for the control and treatment of
diabetes were excluded, as well as observational studies and those with
follow-up time of less than 6 months. Regarding journals, 2 papers
were published in Health Education Research, 2 articles in BMC Public
Health and 1 article in each of the following titles: Internal Medicine
Journal, Patient Education and Counseling, The Journal of Rural
Health, Diabetes Research and Clinical Practice, Diabetic Medicine,
Medical Informatics and Journal of Public Health (USP/ Brazil).

As to the participants of the selected studies, one study only
included patients with DM type I [14-16] and another study included
both patients with DM type I and type II [13]. The remaining studies
included only patients with DM type II. The mean age of participants

Authorl/year/design/ Main characteristics of
country participants
DM type II.

Mean age (years): 63,8 (control
group — CG); 67,2 (intervention
group — IG).

Gender: 58,2% male (CG);
53,6% male (IG).
Education (years): 6 to 9.

Merakou et al. [15]
Clinical Trial
Greece

DM type I.
Hermanns et al. [16] Mean ageg%azlsc);:)%ﬂ (e
Clnical Tral Gender: 49,4% female (CG);
ermany

38,3% female (IG).
Education (years): mean 11,2.

DM type II.
Mean age (years): 62,3 (CG);

Adachi et al.[17] 60,4 (GI)

Clinical Trial Gender: 58% female (CG);
Japan 55% female (IG).
Education (years): uninformed.
DM type II.
Rygg et al. [18] Mean age (years): 66.
Clinical Trial Gender: 55% male.
Norway Education (years): 27%

graduates.

DM type II.
Mean age (years): 66,7.
Gender: 51,6% female.
Education (years): uninformed.

Salinero-Fort et al. [19]
Clinical Trial
Spain

Characterization of educational
interventions in health

Individual coaching in medical
appointments and home visits.
Conversation Maps.

Individual appointments, 12 sessions.
PRISMA method (Program for diabetes | in the disease, complications; | 7,9%); improvement in the control
education and treatment for a self-
determined living with type 1 diabetes).
Empowerment and self-care approach.

4 individual appointments with a
nutritionist. SILE method.

Group meetings of 8 to 10 patients. 3
gatherings. Interactive reading, skills
training (exercise, capillary glucose
measurement and problem solving),
group discussion.

Individual coaching during home
visits. PRECEDE Educational model
(Predisposing, Reinforcing, Enabling,
Causes in Educational Diagnosis, and

Evaluation).

ranged between 45.1 +16 and 66.7 years +9. Other characteristics can
be seen in Table 1.

In relation to the professionals involved in the interventions
portrayed in this study, the nurse was identified in 9 out of the 11
papers. Education in Health is part of the nursing practice environment,
becoming an instrument to establish a reflexive-dialogical nurse-
patient relationship, in which the patient must be aware of his/her
health-disease situation in order to have autonomy for transforming
his/her own life [14].

As for design, we identified 5 randomized controlled trials [15-22],
1 cohort study [23], 1 before-after research study [24], and 1 quasi-
experimental study with a control group [25]. All studies used disease
knowledge strategies, which is reflected in the completion of some
works as of patient empowerment, self-care ability and self-monitoring
of blood glucose, improved foot care and bettered quality of life, as it
can be seen in Table 1.

Each of the studies was carried out in different countries. Although

Topics Addressed Main Results

HbA1c reduction in CG (8,2% to
General knowledge of 7,7%) and IG (from 6,9% to 6,3%).
diabetes; living with diabetes; | There was no significant difference
diet and practice of physical in BMI and lipid profile. Better
activity. control observed in those with
educational support.

General knowledge of
diabetes; coexistence and
emotional problems involved HbA1c reduction in IG (8,3% to
self-monitoring of glucose,
motivation; knowledge and
skills for food preparation;
physical exercise; quality of
life; social support.

of blood glucose fluctuations and
enhanced knowledge on diabetes
in the IG.

HbA1c reduction in IG (7,6% to
6,7%) and in the control group
(7,3% to 7%). The IG also showed
BMI reduction and increase in
vegetable intake.

Glycemic control; daily
activities for glucose control;
stress management.

Slight increase in mean HbA1c
during 12 months of intervention
in both groups (7,1% to 7,2%
in IG and 6,9% to 7,2% in CG).
However, an analysis was made
only of patients with HbA1c
above 7,7% at the start of the
study, which showed a significant
reduction in the intervention group
(9% to 8,2%) compared with
the CG (remained 8,8%). Also
diabetes and self-care knowledge
improvement.

General knowledge of
diabetes; physical exercise;
diet; glycemic control.

Slight reduction in the mean
HbA1c in IG (7,05% to 7,02%) and
physical exercise; diet; increased in CG (7,36 % to 7,38
adherence to drug treatment; | %). Also blood pressure reduction
smoking cessation. inIG.

Self-monitoring of glucose;
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Group meetings of 13 patients; 5
educational modules with professional
participation of a multidisciplinary
team led by a nurse. Comparison with
individual assistance twice a month,
one with nutritionist and another with an
occupational therapist.

DM type II.

Mean age (years): 60,6.
Gender: 75% female.
Education (years): 78,8%
primary school or less.

Torres et al. [20]
Clinical Trial
Brazil

DM type II.
Mean age (years): 64 (CG); Telephone coaching for six months
Vag}ﬁ])i/cztl i;lr-i?[“%] 59 (1G). with monthly sessions from 20 to 45
) Gender: 64% male (CG); 72% | minutes. Participants received 6 calls
Australia .
male (IG). during 6 months.

Education (years): uninformed.

DM type II. Group meetings of 16 participants
. Mean age (years): 61,8 (CG); = and 4 to 8 caregivers at each meeting
Deakin et al. [22] 61,3 (IG). (average); 6 sessions once a week,

Clinical Trial

. 0,
United Kingdom Gender: 52% male.

Education (years): 16,2 (CG);

two hours each. X-PERT method,
based on empowerment and learning

The interventions showed
positive results. There was not
a statistically significant HbA1c

reduction between the two groups
(individual intervention (from 9,3%
to 7,8%) and group intervention
(from 9,3% to 7,6%)). There was
not improvement in the other
variables. The both interventions
showed knowledge of diabetes
improvement.

General knowledge
of diabetes; disease
complications; diet; practice of
physical exercise; foot care.

Diet (orientations focused on
the reduction of saturated
fat, increase fiber intake
and carbohydrate control);
treatment adherence and
self-care; foot care; lifestyle;
medication; and physical
exercise.

IG: significantly higher reduction in
the HbA1c (de 8,2% para 7,7%).
However, 12 months after the end
of the intervention, HbA1c had
returned to baseline levels.

In IG there was a HbA1c reduction
from 7,7% to 7,1% in 14 months,
being 0.3% after four months,
showing long-term effect. In CG
there was HbA1c increase from
7,7% to 7,8%.

Breakthrough as a way of
learning; skills and confidence
for the increasing of self-
management in diabetes.

15,3 (IG). breakthrough.
Group meetings with patients and
health staff. E-mails with educational
DM type | o I. materials and survey on satisfaction

Dettori et al. [23]
Cohort Study
USA

Mean age (years): 65.
Gender: 57% female.
Education (years): uninformed.

and management difficulty. Phone calls.
Motivational techniques. Provision of
free access to local library, a journal
with patients' news, dissemination

HbA1c reduction from 7,2% to
6,8%. Improvement in foot care
and satisfaction regarding diabetes
care.

Glycated hemoglobin, blood
pressure, lipid profile, foot
care.

of information in local and electronic

media.

DM type II.
Mean age (years): 61
Gender: 53% female.

Molsted et al. [24]
Before-after Research

Study ) Ero order to prepare healthy food and visits
Denmark Education (years): 55% 8 years to supermarket with nutritional tables
and more. .
analysis.
DM type II. .
Mean age (years): 65,97 (CG); Intervelntlon and contro_l groups were
treated in accordance with educational
Lee et al. [25] 61,15 (IG). uidelines in diabetes group. In the
Quasi-experimental Study = Gender: 54% female (CG); in%ervention rou educgatior?z.-zl action
Taiwan 43% female (IG). group,

Education (years): most with
high school or more.

Group meetings of 12 patients; three
educational modules. Empowerment
philosophy. Practical skills training in

was proposed via Internet, through the
POEM system

Empowerment strategies;
self-care ability; living with
diabetes; self-monitoring
of glucose; drug treatment;
prevent complications;
practice of physical exercise.
Motivation.

HbA1c reduction from 7,34% to
6,88% and BMI reduction, lipid
profile improvement. Quality of
life QOL: overall health aspects
improvement.

General knowledge of
diabetes; foot care; self-
monitoring of glucose;
management of hypoglycemia;
insulin injection; diet;
physical exercise; drugs for
the treatment of diabetes;
diabetes complications and
generalities.

IG had significantly higher
reduction in the HbA1c (8,56%
to 7,19%) in the CG (8,9% to
7,77%). The |G also had better
control of their fasting glucose and
total cholesterol than those in the
control group.

Table 1: Characterization of the papers.

there is great diversity among the populations studied in the articles,
the benefits of educational interventions are very similar, which may
suggest the relevance of such interventions in glycemic control, diabetes
management and even the quality of life of the diabetic population in
general, independently of cultural characteristics.

Considering the study area, only one survey was conducted in
the countryside [23]. The follow-up time of each study was varied: 36
months (23); 24 months (19); 14 months (22); 12 months (18,21,24); 9
months (25) and 6 months (15-17,20).

All studies were performed with diabetic patients over 18 years old
and reflect initiatives taken by health teams around the world. It can be
inferred that professionals believe that knowledge on self-monitoring
of the disease is an important tool for a better clinical outcome. Patient
education is a crucial tool for better diabetes control, to prevent
complications and reduce costs [26].

Regarding the type of intervention, 5 studies used group meetings

[15,16,18,22,24]. The study of Dettori et al. [23], which was performed
in arural area, consisted in many ways of intervention, including phone
calls, e-mails, newsletters, education group workshops and provision of
material on diabetes at a local library, while Varney et al. [21] made use
of phone calls only. Adachi et al. [17] relied on individual instructions
face-to-face or by phone to perform their interventions. As for the
study provided by Salinero-Fort et al. [19], the interventions were also
individual; however, accomplished through home visits. Lee et al. [25]
based their work on information technology, providing instructions,
books and video lessons through a website. Torres et al. [20] made
a comparison between the individual and group interventions. All
studies reported in the present article provided some sort of benefit to
patients.

Among the topics covered in health education interventions, we
highlight the focus on general knowledge about diabetes, risk factors,
self-monitoring of blood glucose, prevention of complications, diet,
and physical activities. Some studies used empowerment techniques
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[16,22,24,26] and showed a significant glycated hemoglobin (HbAlc)
reduction. The intervention carried out by Merakou et al. [15]
privileged discussion, questions, answers, and scenario analysis (rather
than simply provide information) and obtained excellent results.

The HbAlc, evidenced from the UKPDS study (5) and DCCT
(4) as an important parameter, presented reduction in 9 out of the 11
studies analyzed. Both studies in which there was no HbAlc reduction
in the intervention group, the increase of this variable in the control
group is highlighted [16,18]. Although not always significant, HbAlc
reduction represents the impact of the educational intervention over
the biochemical parameter.

Variables related to the lipid profile showed improvement in only
one study [24]. The reduction of body mass index (BMI) was achieved
in 2 out of the 7 studies that evaluated this variable [17,24]. Albeit
a reduction of this index in the short term is achievable, there is no
guarantee that this result will be maintained in the long term. In addition,
small weight reductions do not impact directly on the improvement of
cardiovascular events such as stroke and acute myocardial, as pointed
out by the Look Ahead study [27].

In Brazil, health education publications focusing on diabetes
using the philosophy of empowerment were not found. According to
Molsted et al. [24], empowerment enables the acquisition of individual
emancipation and the necessary awareness for overcoming external aid
dependency, aiming to stimulate the autonomy of the patient.

Regarding the study performed in the rural area [23], with a follow-
up of 36 months, there was a considerable reduction in HbAlc. However,
due to high costs, it is not always possible to carry out an intervention
for such an extensive period. Thereupon, the use of empowerment
techniques may contribute to the patient in order to maintain their
goals, even without the external motivation of an educative program.

Hermans et al. [16] compared two in-group interventions of the
same duration. The group that underwent empowerment interventions
and self-care approaches (PRIMAS METHOD) showed good results in
reducing HbAlc. The main differential of this program is the autonomy
stimulation, through spreadsheets with individual goals and targets, as
well as in the study of Adachi et al. [17]. However, the later used a single
intervention. Probably setting short-term goals is important for staff
motivation, which may have contributed to the optimal results obtained
in both studies.

Rygg etal. [18], as mentioned before, found no significant alteration
in HbAlc twelve months after the end of the intervention, but there
was an increase in HbAlc in the control group. After a short period of
intervention, it is difficult to obtain results that are perpetuated. Despite
that, in an isolated analysis of a group with baseline HbA1lc higher than
7.7%, there was a significant reduction in HbAlc in 12 months, which
indicates the low efficiency of this type of treatment in patients with
intermediate level of HbAlc, as suggested by the American Diabetes
Association [28].

Compared to long-term follow-up studies, as the one of Molested et
al. [24] the study of Salinero Fort et al. [19] had less significant results.
We emphasize two points that may be related to the difference in results.
First, the study of Salinero-Fort et al. [19] used home visits, while that
of Molested et al. [24] used group interventions. In addition to lower
cost, group interventions appear to be more effective than individual,
as suggested by the results also found in Torres et al. [20]. Besides that,
Molsted et al. [24] availed themselves of empowerment techniques
during education practice.

Torres et al. [20] compared in-group and individual interventions.
The intervention in a group achieved better results, both in terms
of HbAlc reduction and diabetes knowledge. The higher number
of professionals involved, contact time of a longer period and more
sessions may have contributed to this result, as the article itself
acknowledges. Yet, greater interactivity and the appreciation of the
participants’ experiences may have exerted greater incentive than
individual action, contributing to this result.

The work accomplished by Varney et al. [21] shows the importance
of continuous monitoring. After telephone interventions, the HbAlc
of the patients had significant reduction. However, 12 months after
the end of the intervention, HbAlc returns to baseline levels. This
may indicate that interventions should be continuous so that the good
results do not recede over time. We can compare the studies by Varney
et al. [21] and by Deakin et al. [22]. While the first is performed in a
single intervention and the second in a group intervention, both had 6
sessions and long-term monitoring after the end of the interventions.
While the study by Varney et al. [21] HbAlc receded to baseline levels
after 12 months, the one by Deakin et al. [22] shows that HbAlc
continued to reduce up to 14 months after the intervention. The main
difference is in the empowerment techniques applied by Deakin et al.
[22]. Probably the empowerment enables a higher self-control in the
patient, which is not dependent on the health team interventions in a
long-term, and develop greater autonomy for managing their health.
Furthermore, as previously discussed, the study by Deakin et al. [22]
may have obtained better results for being an in-group intervention.

The paper by Lee et al. [25] brings a complementary intervention
concurrent with group education, which is rather efficient. The use of a
website with guidelines on diabetes had good results in reducing HbA1lc
if compared to the control group. The article shows that the addition
of an electronic mean for monitoring the conventional educational
treatment can improve intervention results.

If, on the one hand, some clinical variables have not presented
the desired range especially when it comes to blood glycemic control
the gold standard (HbA1c), on the other hand, variables of treatment
adhesion, quality of life, knowledge, foot care, diet and disease self-
monitoring appear as positive points of the performed interventions.
Such variables may have a direct impact in the quality of daily life, in
the living with the disease and in preventing complications, such as
diabetic foot and diabetic neuropathy.

Considering the current situation of the global outbreak of diabetes,
this disease concentrates the highest costs in the health area among the
chronic diseases [29]. That being said, the cost-effective implementation
of educational programs for self-care in primary health care would be
advantageous, once investments for the implementation of these basic
programs are minimal, and, in the long run, financial expenditures
related to the treatment of the disease and its complications would be
reduced in relevant manner.

Lastly, it is worth noticing that multidisciplinary interventions
are powerful tools for the greater benefit of the patient. Group and
individual work, which are supposed to respect patient’s knowledge, are
initiatives aiming to overcome the fragmentation of care, providing the
patient with autonomy and power of decision about his life. According
to Borba [13], these practices are focused on the process of paradigms
shift regarding the traditional education system, which is a reflection
of the sanitarian care model, approaching it to the problematizing and
dialogical education in order to promote health.
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Final Considerations

Health education practices for the control and treatment of

diabetes performed around the world show the engagement of health
professionals in providing patients with autonomy and expansion of
self-care, aiming at improved clinical outcomes and quality of life. The
involvement of a nursing expert is seen in most studies, showing that
health education is an intrinsic feature of such professional.

Limitations of the study are situated, especially, in the follow-up.

Therefore, it is suggested that researches should be developed with
longer follow-ups, including clinical variables and HbAlc which allow

a

systematic and subsequent comparison of results obtained with such

interventions. It is also suggested researches as with the engagement of

a

multidisciplinary health team.
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