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ABSTRACT:
Objective: To verify the effects of telephone support on adherence to healthy eating practices among
patients with type 2 diabetes mellitus.
Methods: This was a clinical trial with 63 patients with type 2 diabetes mellitus; 36 patients were
allocated to the intervention group (G1) and 27 patients to the control group (G2). For G1, telephone
support was provided, consisting of four telephone calls addressing food planning, types and portions of
food, and healthy foods. For G2, normal care was given in their health facility. The effects of telephone
support on healthy eating were measured at baseline (T1) and at four months after the intervention (T2).
Results: In G1, 16 (44.44%) patients joined at T1, which dropped to 14 (38.88%) by T2. In G2, 8
(29.62%) patients started at T1 and the number rose to 9 (33.33%) by T2. After the G1 intervention,
there was an increase in the consumption of fruits and vegetables, a reduction in the consumption of
fatty foods and foods high in sugar, and an increase in meal frequency. A significant difference was
noted in reduced fasting blood glucose among non-adherent patients and reduced Hb1Ac among
adherent patients from G1.
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Conclusion: The four-month intervention using telephone support proved insufficient to increase
adherence to healthy eating. However, there was an increase in consumption of fruits and vegetables
and a decrease in the consumption of fatty foods, foods high in sugar, and soft drinks.
Keywords: Diabetes mellitus; Food and nutritional education; Telephone.

RESUMO:
Objetivo: Verificar os efeitos do suporte telefônico na adesão á prática de uma alimentação saudável
de pacientes com diabetes mellitus tipo 2.
Métodos: Tratou-se de um ensaio clínico do qual participaram 63 pacientes com diabetes mellitus tipo
2, sendo 36 pacientes alocados para o grupo intervenção (G1) e 27 para o grupo controle (G2). Para o
G1, foi conduzida uma intervenção de suporte telefônico que correspondeu a quatro ligações
telefônicas abordando: planejamento alimentar, tipos e porções de alimentos e alimentos saudáveis.
Para o G2, foi conduzido o cuidado usual em sua unidade de saúde. Os efeitos do suporte telefônico na
alimentação saudável foram medidos no início (T1) e após a intervenção (T2) em quatro meses.
Resultados: No G1, 16 (44,44%) pacientes aderiram no T1, diminuindo para 14 (38,88%) no T2. No
G2, 08 (29,62%) pacientes aderiram no T1 e aumentou para 09 (33,33%) no T2. Houve aumento do
consumo de frutas, verduras e legumes, redução do consumo de alimentos gordurosos e ricos em
açúcar além de aumento no fracionamento das refeições após a intervenção no G1. Observou-se
diferença significativa na redução da glicemia de jejum entre os pacientes não aderentes e na redução
da Hb1Ac entre os pacientes aderentes do G1.
Conclusão: Os efeitos do suporte telefônico após a intervenção de quatro meses mostrou-se
insuficiente para aumentar a adesão à alimentação saudável, porém observamos o aumento de
consumo de frutas, verduras e legumes e diminuição do consumo de alimentos gordurosos e ricos em
açúcar e refrigerantes.
Palavras chave: Diabetes mellitus; Educação alimentar e nutricional; Telefone

RESUMEN:
Objetivo: Investigar los efectos de la asistencia telefónica en la adhesión a la práctica de una dieta
saludable de los pacientes con diabetes mellitus tipo 2.
Métodos: Se realizó un ensayo clínico que involucró a 63 pacientes con diabetes mellitus tipo 2, 36
pacientes asignados al grupo de intervención (G1) y 27 en el grupo control (G2). Para el G1 se llevó a
cabo una intervención de asistencia telefónica que correspondía a cuatro llamadas telefónicas que
abordan: la planificación de comidas, tipos y porciones de comida y la comida sana. Para G2, se llevó a
cabo la atención habitual en sus unidades. Los efectos de la asistencia telefónica en la dieta sana se
midieron al inicio del estudio (T1) y después de la intervención (T2) en cuatro meses.
Resultados: En G1, 16 (44,44%) pacientes se unieron en T1, disminuyendo para 14 (38.88%) en T2.
En el G2, 08 (29,62%) pacientes se unieron en T1 y aumentó a 09 (33,33%) en T2. Hubo un aumento
del consumo de frutas y verduras, reducción el consumo de alimentos ricos en grasas y alta en la tasa
de azúcar, así como un aumento en el fraccionamiento de las comidas después de la intervención en
G1. Hubo una diferencia significativa en la reducción de los niveles de glucosa en ayuno en los
pacientes no adherentes y em la reducción de Hb1Ac entre los pacientes adherente G1.
Conclusión: Los efectos de la asistencia telefónica después de la intervención de cuatro meses resultó
insuficiente para aumentar la adherencia a una alimentación sana, pero observó un aumento del
consumo de frutas y verduras y la disminución del consumo de alimentos ricos en grasas y alto
contenido de azúcar y refrescos.
:
Palabras clave: Diabetes mellitus; Educación alimentaria y nutricional; Teléfono

INTRODUCTION
In Brazil, the Ministry of Health created a document containing the Ten Steps for
Healthy Eating in order to promote good eating habits in the country; the use of these
recommendations has been explored in the literature(1). A study conducted in Pelotas,
in the state of Rio Grande do Sul, measured the frequency of the Ten Steps for
Healthy Eating in 3,136 adults from the general population; it found that only 1.1% of
the population studied adhered to the ten steps(2).
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In relation to diabetes mellitus (DM), a study that investigated 104 patients found that
37% did not adhere to the recommended nutritional plan (3). Another study that
examined the factors related to lack of glycemic control in 917 patients with type 2 DM
indicated that 81% of the participants did not follow the food plan provided by
nutritionists(4).
It is recognized that DM treatment involves healthy eating, regular physical activity and
drug therapy. However, the most challenging aspect for most people with diabetes is
maintaining good eating habits, which are viewed as prohibitive and restrictive(5-7).
This situation requires health professionals to provide adequate information about
acquiring healthy food habits. To this end, professionals have used various
educational resources, apart from face-to-face strategies. One resource that has been
explored in the field of health is the use of the telephone as an intervention strategy,
due to quick access by patients and health professionals, less waiting time for
consultations, reduced patient transportation time, and the possibility of increasing
frequency of contact with family members and facilitating the return of patients to
health facilities(8).
From this perspective, telephone support can become an expansion of health care,
since it represents a potential intervention for providing comprehensive care. It is
predicted that telephones will be used more in the coming years as an important
means of communication between health professionals and patients (9).
In this context, the objective of the present study was to verify the effects of telephone
support on adherence to healthy eating practices among people with type 2 DM.
Hopefully, the results of this study will serve to provide input for the adherence of DM
patients to one of the pillars of treatment: maintenance of good eating habits.
MATERIALS AND METHOD
This was a pragmatic clinical trial conducted in the state of São Paulo, Brazil, in 2013.
The base population was 1,298 patients/insulin users registered in electronic systems
of the Municipal Department of Health. The inclusion criteria were: being at least 18
years old; both genders; having the ability to hear and respond to questions; having a
residential phone; and being diagnosed with type 2 DM.
A total of 1,298 patients were invited to participate by phone; of these, 98 agreed to
participate in the study. The patients were randomly selected and divided into two
groups: G1, the intervention group (49 patients); and G2, the control group (49
patients). The data was collected at the baseline of the study (T1) and four months
later (T2). Of the 98 participants, only 63 completed the two stages of the study: 36
from G1 and 27 from G2.
For G1, the intervention, called telephone support in diabetes monitoring
(ATEMDIMEL), was performed by three nurses, one nutritionist and one physical
educator, and its objective was to increase metabolic control. A manual based on the
Guidelines of the Brazilian Diabetes Society(9) and a guide with key aspects for DM
education, recognized by the American Diabetes Association (10,11), were used for this
intervention. The total number of calls and intervention time were based on studies from
ATEMDIMEL(12,13).
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The content of the intervention consisted of four themes: general concepts, use of
medication, food planning, and engaging in regular physical activity. Each theme
corresponded to four calls a month, with an average call time of 20 minutes, totaling 16
weekly calls. In relation to food planning, the following aspects were addressed: food
planning concepts (importance for controlling DM); types of nutrients (carbohydrates,
proteins, fats); meal frequency; and inclusion of healthy foods. At the end of each call,
a personal goal was established that was reviewed in the next call.
In G2, the patients received normal care in their health facilities. Letters with the results
of the lab tests were sent by mail, along with a suggestion to show them in their next
medical and/or nutritional consultation.
A questionnaire to characterize the sociodemographic, anthropometric and clinical
variables of the patients was used to obtain that data. The anthropometric variables were
weight and height. Body mass index (BMI) was calculated.
The clinical variables were fasting blood glucose and glycated hemoglobin (HbA1c).
Fasting blood glucose (mg/dl) was considered adequate if it was lower than 130 mg/dl
and higher than 70 mg/dl(10). As for HbA1c, it was considered adequate when it was below
7% for patients less than 65 years of age, and below 8% for patients over 65 years old(10).
The Ten Steps for Healthy Eating questionnaire was also used, which was adapted for
this study, i.e., Step 7 was subdivided into Step 7A and Step 7B (2). Adherence to
healthy eating was assessed individually and compliance was defined as adherence
by patients to six steps: 1, 2, 3, 5, 6 and 7b. This criterion was adopted as being
directly related to the metabolic control of people with DM, in accordance with the
recommendation of the Brazilian Diabetes Society(10).
Adherence by patients with type 2 DM to each of the steps was assessed according to
the pre-established criteria, and is shown in Table 1.
Table 1: Ten Steps for Healthy Eating adherence criteria. Ribeirão Preto, Brazil, 2014
Step
1
2
3
4
5
6
7A
7B7B

Criteria for adherence to the step

Consume fruits and
vegetables
Consume beans
Reduce consumption of fatty
foods
Salt added to prepared food
Meal frequency

Consume daily
Consume at least four times per week
Consume a maximum of once per week
Not added
Have breakfast, lunch, dinner and at
least one snack daily
Consume at twice a week or less

Reduce consumption of foods
high in sugar
Avoid consumption of alcoholic Consume six times a week or less
beverages
Avoid consumption of soft
Consume six times a week or less
drinks

88 8 EEat slowly
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9
10

9 Keep body weight within
healthy limits
10 Engage in exercise

Calculation of body mass index (BMI)
was used
Exercise for 30 minutes daily

Descriptive statistics were prepared for the data analysis and Fisher's exact test was
used to determine the associations between the qualitative variables (14). The study
was approved by the Research and Ethics Committee of the School of Nursing of
Ribeirão Preto-USP, under Protocol No. 324098, and the database for clinical
research with human subject at ClinicalTrials.gov, under Protocol No. NCT01972412.
RESULTS
Of the 63 (100%) patients, 36 (57.14%) from G1 received the educational intervention
via telephone support and 27 (42.85%) in G2 received normal care in their health
facilities and letters with the lab test results.
In relation to the sociodemographic variables, in G1, 16 (44.4%) patients were men
and 20 (55.5%) women; 1 (2.7%) was single, 23 (63.8%) were married, 7 (19.4%)
were widows, and 5 (13.8 %) were separated. With respect to the length of time of DM
diagnosis, 3 (8.3 %) patients had been diagnosed up to 5 years ago, 8 (22.2 %) from 6
to 10 years ago, 14 (38.8 %) from 11 to 20 years ago, and 11 (30.5%) more than 25
years ago.
As for the clinical variables, at the baseline of the study, the mean BMI was 31.5 kg/m²
(±5.5) for patients from G1 and 32.6 kg/m² (±6.3) for patients from G2; mean fasting
blood glucose was 162.6 mg/dl (±96.3) for G1 and 128.5 mg/dl (±55.4) for G2; and
mean HbA1c was 9.3% (±2.2) for G1 and 8.0% (±1.8) for G2.
Adherence to each of the ten healthy eating steps before and after the intervention
(T1-T2) is presented in Table 1. The steps with the highest frequency of adherence in
G1 were reduced alcohol consumption, followed by reduced salt consumption.
Besides these steps, G2 adhered to reduced soft drink consumption.
Table 1: Adherence of patients with type 2 DM to the Ten Steps of Healthy Eating
before and after an educational phone intervention. Ribeirão Preto, Brazil, 2014.

Steps
Consumption of
fruits and
vegetables
Consumption of
beans
Reduce
consumption of
fatty foods
Salt not added
to prepared food
Enfermería Global

NA/
A
NA

Group 1 (n=36)
T1
T2
n (%)
n(%)
8 (22.2) 6 (16.7)

p-value
0.7668

Group 2 (n=27)
T1
T2 p-value
n(%)
n(%)
9 (33.3)
7 (25.9)
0.7664

A 28 (77.8) 30 (83.3)
NA 4 (11.1) 10 (27.8)
A 32 (88.9) 26 (72.2)

0.1348

18 (66.7)
4 (14.8)
23 (85.9)

20 (74.1)
6 (22.2)
21 (77.8)

0.7277

NA 12 (33.3)

0.6047

12 (44.4)

13 (48.1)

1.0000

A 24 (66.7) 27 (75.0)
NA
1 (2.8)
1 (2.8)

1.0000

15 (55.6)
1 (3.7)

14 (51.9)
0 (0.0)

1.0000

A 35 (97.2) 35 (97.2)

1.0000

26 (96.3)

27 (100)

9 (25.0)
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Meal frequency
Reduce
consumption of
foods high in
sugar
Avoid
consumption of
alcoholic
beverages
Avoid
consumption of
soft drinks
Eat slowly
Maintain a
healthy weight
Engage in
physical activity

NA 6 (16.7)
3 (8.3)
A 30 (83.3) 33 (91.7)
NA 5 (13.9)
2 (5.5)

0.4290

4 (14.8)
23 (85.2)
3 (11.1)

2 (7.4)
25 (92.6)
1 (3.7)

1.0000

24 (88.9)
0 (0.0)

26 (96.3)
0 (0.0)

36 (100) 35 (97.2)

1.0000

27 (100)

27 (100)

5 (13.9)

1.0000

1 (3.7)

1 (3.7)

26 (96.3)

26 (96.3)

14 (51.9)
13 (48.1)
26 (96.3)
1 (3.7)
21 (77.8)
6 (22.2)

12 (44.4)
15 (55.6)
25 (92.6)
2 (7.4)
22 (81.5)
5 (18.5)

A 31 (86.1) 34 (94.4)
NA
0 (0.0)
1 (2.8)
A
NA

4 (11.1)

0.4782

A 31 (86.1) 32 (88.9)
NA
A
NA
A
NA
A

15 (41.7)
21 (58.3)
34 (94.4)
2 (5.5)
29 (80.5)
7 (19.4)

22 (61.1)
14 (38.9)
33 (91.7)
3 (8.3)
31 (86.1)
5 (13.9)

0.1567
1.0000
1.0000
0.7531
0.7531

0.6687
0.6104

-------

1.0000

0.7857
1.0000
1.0000

p-value = refers to Fisher's exact test; NA = Non-adherence; A = Adherence.

When analyzing the outcome of adherence to healthy eating according to the criteria
chosen for the present study on people with DM, it was noted that 16 (44.4%) patients
from G1 adhered at T1, which dropped to 14 (38.8%) by T2. In G2, 8 (29.6%) patients
started at T1 and this number rose to 9 (33.3%) by T2.
Table 2 shows the distribution of the G1 and G2 groups in relation to adherence to
healthy eating before and after the intervention, in terms of BMI, fasting blood glucose
and HbA1c.
Table 2 - Adherence to healthy eating and metabolic control before and after an
educational intervention with telephone support. Ribeirão Preto, Brazil, 2014.
A/
Group Time
NA Variables n Mean SD
Minimum Maximum
T1
NA BMI
20
32.2
6.7
20.0
49.0
Glucose
20 175.3 98.7
55.0
458.0
HbA1c
20
9.1
1.7
6.6
13.8
T1
A
BMI
16
30.6
3.4
23.0
35.0
Glucose
16 146.7 93.9
53.0
407.0
G1
HbA1c
16
9.5
2.5
6.7
14.9
T2
NA BMI
22
30.6
5.6
19.9
44.0
Glucose
22 126.0 48.7
50.0
231.0
HbA1c
22
8.6
1.2
7.4
12.2
T2
A
BMI
14
31.7
3.5
24.7
39.6
Glucose
14 127.6 49.2
79.0
231.0
HbA1c
14
9.2
1.5
7.2
12.2
T1
NA BMI
19
32.4
6.8
20.6
49.1
Glucose
19 133.9 51.0
56.0
218.0
HbA1c
19
7.9
1.6
5.5
12.0
T1
A
BMI
8
33.2
5.0
26.0
42.8
Glucose
8 115.6 66.4
63.0
267.0
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G2
T2

T2

HbA1c
NA BMI
Glucose
HbA1c
A
BMI
Glucose
HbA1c

8
18
18
18
9
9
9

8.1
33.4
106.2
8.6
31.0
124.5
8.2

2.5
7.0
61.2
1.6
3.9
93.6
2.1

6.1
22.2
57.0
6.0
26.0
56.0
5.7

13.7
48.6
290.0
13.1
38.2
356.0
13.2

NA = Non-adherence; A = Adherence; SD = Standard deviation; T1 = Time 1; T2 = Time 2;
BMI = Body mass index; Glucose = Fasting blood glucose; HbA1c = Glycated hemoglobin.

There was a statistically significant difference in reduction of fasting blood glucose
among non-adherent patients from G1 (Table 3).
Table 3: Fasting blood glucose before and after an educational phone intervention in
relation to adherence to healthy eating. Ribeirão Preto, Brazil, 2014.
Fasting blood glucose
Group Time
Difference
p-value
CI (95%)
G1
T1 (NA-A) 22.5722
0.3402
-24.8778
70.0221
T2 (NA-A) 3.8952
0.8708
-44.4703
52.2607
NA (T1-T2) 44.4895
0.0234
6.4201
82.5589
A (T1-T2)
25.8125
0.2615
-20.1602
71.7853
G2
T1 (NA-A) 26.5040
0.2924
-24.3109
77.3190
T2 (NA-A) - 7.305
0.7675
-56.3521
42.0911
NA (T1-T2) 26.4151
0.1334
-8.6755
61.5056
A (T1-T2)
- 7.2194
0.7894
-62.3945
47.9556
G1 = Group 1; G2 = Group 2; T1 = Time 1; T2 = Time 2; NA = Non-adherence; A = Adherence

There was also a statistically significant decrease in Hb1Ac among adherent patients
from G1 and a statistically significant increase in HbA1c among non-adherent patients
from G2 in relation to healthy eating (Table 4).
Table 4: Glycated hemoglobin before and after an educational telephone intervention
in relation to adherence to healthy eating. Ribeirão Preto, Brazil, 2014.

Group Time
G1
T1 (NA-A)
T2 (NA-A)
NA (T1-T2)
A (T1-T2)
G2
T1 (NA-A)
T2 (NA-A)
NA (T1-T2)
A (T1-T2)

Difference
-0.3789
0.3198
0.1933
0.8921
0.2165
0.2111
0.5433
-0.5486

Glycated hemoglobin
p-value
CI (95%)
0.4277
-1.3390
0.5811
0.5107
-0.6588
1.2984
0.5900
-0.5295
0.9161
0.0468
0.01319
1.7709
0.5583
-0.5361
0.9690
0.5556
-0.5178
0.9401
0.0276
-1.0213
-0.06527
0.1620
-1.3334
0.2361

G1 = Group 1; G2 = Group 2; T1 = Time 1; T2 = Time 2; NA = Non-adherence; A = Adherence

DISCUSSION
With regard to sociodemographic variables, it was found that most patients with type 2
DM were women, were over sixty years of age, and were married, which is consistent
with findings from other national and international studies(3,4,12,13,15).
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In terms of the outcome related to adherence to healthy eating, there was no increase
after the participation of patients in the study. Low adherence to food plans has also
been observed in international and national studies, although with different
methodologies(2,3,4,16,17).
However, there has been evidence over the history of treating DM that nutritional
therapy is essential for maintaining metabolic control. Therefore, striving to motivate
patients to adhere to healthy eating practices is an essential aspect for health
professionals(5,10,18,19). It is worth noting that after the educational telephone
intervention, there was increased adherence to certain steps in both groups,
particularly increased consumption of fruits and vegetables and decreased
consumption of fatty foods, foods high in sugar and soft drinks, which results in
improved nutritional quality.
Although not the main focus of the present study, it was observed that, after the
educational phone intervention, BMI rose among patients from G1 who adhered to
healthy eating practices. There is a recommendation in the literature that people with
DM maintain proper weight to promote metabolic control and prevent the appearance
of complications (5,10). However, weight loss depends on engaging in regular physical
activity and healthy eating practices, among other factors. It should be pointed out that
the findings of the study showed that physical activity was the step with the lowest
level of adherence among both groups, which could explain the increase in BMI after
the educational telephone intervention, in addition to the complexity involved in the
weight loss process.
In terms of metabolic control, there was a statistically significant difference in reduction
of fasting blood glucose among non-adherent patients and reduction of Hb1Ac among
adherent patients from G1, whereas there was a statistically significant increase in
HbA1c among non-adherent patients from G2 in relation to healthy eating. Another
study obtained similar results, i.e., although no decrease in BMI was noted, metabolic
control improved in the telephone intervention group, with reduced fasting blood
glucose and HbA1c(20).
The results also suggest that the four-month intervention period may have been
insufficient for achieving weight loss, but there was an effect in terms of fasting blood
glucose and HbA1c, which is clinically relevant in treating DM.
It is also possible that four telephone calls per week to patients with type 2 DM were
insufficient for addressing a complex theme such as eating and nutrition, even though
a total of 16 weekly calls were made. Therefore, other studies are needed with longer
follow-up periods and higher numbers of phone calls with a specific focus on aspects
related to eating and nutrition in diabetes.
CONCLUSIONS
The results obtained demonstrated that four months of educational intervention by
phone were not effective in increasing adherence to healthy eating practices among
people with type 2 DM. However, there was a slight reduction in fasting blood glucose
and HbA1c. There was also increased adherence to consumption of fruits and
vegetables and decreased consumption of fatty foods, foods high in sugar, and soft
drinks, although these differences were not statistically significant.
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Analyzing adherence by people with type 2 DM to a food plan that follows the ten
steps of healthy eating is a challenging task, particularly since the goal is changes in
behavior resulting from the use of an educational telephone strategy. Even though
telephone support is an easily accessible and low-cost strategy, it requires the
preparation of specific, updated protocols and effective communication on the part of
researchers. It should be noted that in this study, the instrument created for the
general population was adapted for patients with diabetes. Therefore, future studies
are recommended for comparison purposes.
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