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Alcohol consumption and results in metabolic control
in individuals with diabetes before and after participation
in an educational process
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The aim of this study was to analyze alcohol consumption and metabolic control in people
with diabetes, before and after an educational process. This study was conducted with 37
persons with diabetes in two Basic Health Units (UBS), in Ribeirão Preto, SP. To obtain
the data of the study, the persons responded the AUDIT questionnaire before and after
an educational process in diabetes. As a result, it was observed that the average sum
of AUDIT was low risk before and after the educational process. Was noticed a small
reduction in score of 0.13 at the end of the process. Thus, it is evident the necessity of
using a pedagogical model to address alcohol consumption integrated into the educational
process.
Descriptors: Diabetes Mellitus; Nursing; Alcoholism; Health Education.
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Consumo de álcool e os resultados no controle
metabólico em indivíduos com diabetes, antes e após
a participação em um processo educativo

O objetivo deste estudo foi analisar o consumo de álcool e controle metabólico de pessoas
com diabetes, antes e após processo educativo. Participaram 37 pessoas com diabetes,
em duas Unidades Básicas de Saúde de Ribeirão Preto, SP. A coleta de dados ocorreu de
agosto a dezembro de 2011. Predominou o sexo feminino, diabetes tipo 2 e tempo médio
de doença de 14 anos. O consumo de álcool predominante foi de baixo risco antes e após o
processo educativo, com pequena redução de 0,13 no escore médio do AUDIT, e discreta
redução de 0,20% nos valores da hemoglobina glicada, sem significância estatística.
Dessa forma, fica evidente a necessidade de outros estudos que abordem o consumo de
álcool integrado ao processo educativo.
Descritores: Diabetes Mellitus; Enfermagem; Alcoolismo; Educação em Saúde.

Consumo de alcohol y los resultados en el control
metabólico en los individuos con diabetes, antes y después
de la participación en un proceso educativo

El objetivo de ese estudio fue analizar el consumo de alcohol y control metabólico de
personas con diabetes, antes y después del proceso educativo. Participaron 37 personas
con diabetes en dos Unidades Básicas de Salud de Ribeirão Preto, SP. La recogida de
datos ocurrió de agosto a diciembre de 2011. Predominó el sexo femenino, diabetes tipo
2 y tiempo medio de enfermedad de 14 años. El consumo de alcohol predominante fue
bajero riesgo antes y después del proceso educativo, con pequeña reducción de 0,13 en el
score medio del AUDIT, y discreta reducción del 0,20% en los valores de la Hemoglobina
glucosada, sin significancia estadística. De esa manera, se pone evidente la necesidad de
otros estudios que aborden el consumo de alcohol integrado al proceso educativo.
Descriptores: Diabetes Mellitus; Enfermería; Alcoholismo; Educación en Salud.

Introduction
Diabetes mellitus (DM) is a heterogeneous group of
metabolic disorders which have in common hyperglycemia.
This hyperglycaemia is the result of defects in insulin
action, insulin secretion or both. The number of subjects
with diabetes is increasing due to population growth and
aging, greater urbanization, the increasing prevalence
of obesity and sedentary lifestyle, as well as increased
survival of people with DM(1).
The foundation of treatment of diabetes mellitus
requires education of the individual, aiming to make him/
www.eerp.usp.br/resmad

her take effective decisions for self-care and in long term
it is intended to reduce or prevent chronic complications(1).
Thus, continuing education in diabetes implies important
changes in the behavior of subjects, as pharmacological
regimens, self-monitoring of blood glucose, changes
in dietary patterns from nutritional education and
realization of planned physical activities and information
about the prevention and treatment of acute and chronic
complications in order to maintain blood glucose levels
within normal parameters(2).
The educational approach must also grasp the
subjective and emotional aspects that influence in
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treatment adherence and self-care. Anyway, it is essential
that health education consider the reality and experience
of individuals(3). The way and the manner individuals
with diabetes react to the disease interfere directly and
indirectly in the performance of self-care roles, fitting to
the nurse the role of mediator of the relationship emotional
reaction and performance of self-care actions(4). These
emotional reactions to the chronic condition of diabetes
may contribute to another question that has influenced
treatment adherence and self-care activities concomitant
to the non-use of oral antidiabetic and omissions of doses
of insulin, which is the consumption of alcohol.
A set of expectations emerges parallel to alcohol
consumption. These expectations influence the decision to
drink, as the reward or pleasure, removing any discomfort
or suffering, escape, entertainment, relaxation and
disinhibition. Expectations of confidence and well-being
can also be confirmed by experience with alcohol and
strengthen pre-existing expectations(5).
Are few and relatively new the studies correlating
alcohol consumption and incidence of diabetes, but the
importance of this relationship has been increasing mainly
because it is a disease that is reaching epidemic worldwide
values and alcoholism that many years is a huge problem
of public health(6). Ethyl alcohol or ethanol is a psychic
depressor drug of sedative and hypnotic character whose
consumption, highly generalized and even encouraged
in our society, causes it to be a mandatory part of many
social relations, there is a huge social permissiveness
regarding alcohol. This is one of the reasons why it is
regarded differently when compared to other drugs. The
consumption of alcohol may be coming from the current
lifestyle, the high level of stress, anxiety, low self-esteem
and depressive feelings(7).
The II Household Survey of the Brazilian Center for
Information on Psychoactive Drugs (Centro Brasileiro
de Informações Sobre Drogas Psicoativas – CEBRID)
performed in the 108 largest cities in the country showed
that the prevalence of alcohol use was 74.6% and the
estimated dependent patients was 12.3% for alcohol(8).
As regards persons with diabetes, the rate of alcohol
use was 50.8% for adults with diabetes in a study that
aimed to link the consumption of alcohol with adherence
to self-care in people with diabetes conducted at Kaiser
Permanente Northern – Califórnia. It was concluded
that such consumption is a marker of poor adherence
to treatment in diabetes, even in people with moderate
alcohol consumption(9).
Many professionals say they do not investigate the
use of alcohol by people because they can not deal with
the problem or do not know rapid screening instruments
or because they have not reflected on the influence of
problematic use of alcohol in the person’s health(10-11).
It is verified that the decline in glycated hemoglobin is
statistically significant. As the decline in fasting blood
glucose total cholesterol, systolic blood pressure, body
weight and waist-hip ratio. On the other hand, it is concluded
that the effectiveness of educational interventions in
dealing with DM treatment adherence lacks clarification
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and should be studied further(12). In this context, we note
the importance of analyzing alcohol consumption and
results in metabolic control in individuals with diabetes
before and after participation in an educational process.
Materials and Methods
This is an observational, longitudinal, comparative of
before and after type study, using strategies of quantitative
data collection and analysis, conducted from August 2011
to July 2012.
The study site were two Basic Health Units
(UBS) in the Western District of Ribeirão Preto – UBS
Dr. Sérgio Botelho da Costa Moraes (UBS Jardim
Presidente Dutra) and UBS Dr. Alberto Teixeira Andrade
(UBS Vila Recreio). The subjects were 52 users with
DM monitored by the Program of self-monitoring of
capillary blood glucose at home that participated in the
education group.
Inclusion criteria were: individuals with DM, older
than 18 years, of both sexes, monitored by the Program
of self-monitoring of capillary blood glucose at home at
UBS Jardim Presidente Dutra and UBS Vila Recreio,
who presented cognitive conditions that enabled the
participation with minimal ability to understand the
issues of data collection instruments and participate in the
education group. Thus, 6 did not agree to participate and 9
did not complete the second phase of the study and then 37
users with DM were part of this study.
During data collection it was identified the research
subjects who met the inclusion criteria for this study
and the researcher explained the research objectives,
requesting their participation. The data were obtained
through direct interviews in estimated time of 10 minutes
by the researcher and were recorded manually on data
collection instruments before the group activities.
The data collection instrument was composed
of two parts. The first with 07 questions related to
sociodemographic variables and with 05 questions related
to clinical variables. The second consisted of instrument
AUDIT – Alcohol Use Disorder Identification Test(11).
The sociodemographic variables of the study were:
gender, age, marital status, education, household income,
occupation. The clinical variables diagnostic time, used
treatment, comorbidities and glycated hemoglobin (A1c)
was considered good metabolic control the individual
presenting A1c below 6.5%(1).
It is noteworthy that AUDIT is a screening instrument
for risk use, harmful use or dependence of alcohol, is
validated in Brazil and assesses the pattern of alcohol
consumption, dependence symptoms and problems related
to alcohol use(11).
According to the results of a study to assess
the reliability and validity of the AUDIT in primary
care patients it was obtained the rate of 0.85 for
Cronbach’s alpha. It was concluded that the AUDIT
is a reliable screening questionnaire and valid tool for
identifying risk consumption and alcohol-dependent
individuals(13).
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Data collection was performed in two (2) phases:
at the beginning of education program, characterized
as P0 and after completion of the program in 12 weeks,
characterized as P5, described below: STAGE 1: it
was evaluated the pattern of alcohol consumption and
the results of metabolic control in diabetes. During the
implementation of the educational program, the analysis
of instruments of stage 1 were presented and discussed
with the team that approached in their interventions
strategies to minimize self-care deficits found. As
were also presented to research subjects during each
educational topic related to issues of alcohol and its
interference with the adherence to medication, diet,
exercise practices and monitoring of disease.
The educational program lasted 12 weeks, from
August to December 2011. The educational tool used was
the TM Conversation Map that was created by Healthy
Interactions Inc. (Chicago, Illinois) in collaboration with
the American Diabetes Association and sponsored by
Merck & Co. The use of this educational tool in group
facilitates interaction between educators and persons
with DM, enables changing attitudes of the person in
relation to diabetes mellitus, the improvement of selfefficacy and increased effective clinical results. The
use of TM Conversation Map educational tool allows
meaningful conversations among peers. It differs from
traditional groups since it enables a more active group
approach and involves participants to draft viable personal
health goals. STAGE 2: interference and effectiveness of
interdisciplinary education group regarding the pattern of
alcohol consumption and the metabolic control of patients
with diabetes was evaluated.
The researcher applied the same tools previously
answered by the subjects in the first stage.
The data collected were organized and typed with
building the database with their validation and double
feeding. The adopted level of statistical significance is
5% (p<0.05). On the analysis of the results was used the
Statistical Analysis System(14) program. The project was
submitted for approval of Research Ethics Committee of
School of Nursing of Ribeirão Preto, Universidade de São
Paulo, under protocol 014/2011.
Results
Regarding sociodemographic variables, it is
noteworthy that, of the 37 participants, there was a
predominance of 26 (70%) females, 10 (27%) were 55-59
years and 10 (27% ) 65-69 years, 29 (81%) are married
or have a consensual relationship, 14 (38%) have not
completed primary education, 25 (68%) have wage income
between 3-5 minimum salaries, 18 (49% ) work at home,
27 (75%) have type 2 diabetes, 13 (35%) undergo the
treatment with oral antidiabetic and insulin, 9 (24%) have,
in addition to diabetes, hypertension and dyslipidemia, and
8 (22 %) are obese with hypertension and dyslipidemia.
The mean duration of disease of participants was 14 years.
Table 1 shows the total scores of AUDIT, where
34 (91.9%) of the respondents obtained low risk score,
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and 3 (8.1%) risk use score, and after the educational
process, 33 (89, 2%) of people had low risk score and 4
(10.8%) risk use score, and 100% of risk consumption was
observed in males. The value increase in the number of
risk is explained by the fact that the subject had reported,
in the first interview, the question “Has a relative, friend
or doctor ever bothered with the fact that you are drinking
or suggested you to stop?” that they had never worried
about that and after five months a doctor gave them this
suggestion. In this population, the prevalence of alcohol
abuse and dependence was zero.

Table 1 - Numerical and percentage distribution of the
interviewed subjects according to the total scores of
AUDIT scale before and after the educational process.
Ribeirão Preto, SP, Brazil, 2012
AUDIT scores
Before
0-7 (low risk)

After

n

%

n

%

34

91.9

33

89.2
10.8

8-15 (use of risk)

3

8.1

4

16-19 (abuse)

0

0.0

0

0.0

>20 (dependence)

0

0.0

0

0.0

Table 2 shows the questions that discuss about
alcohol consumption prior to the educational process,
it is noteworthy that 16 people reported that they do
not consume alcoholic beverages at any time. Before
the educational process, three people reported that the
frequency of alcohol consumption was 4 or more times
per week. Table 3 shows the questions that discuss about
alcohol consumption after the educational process and it is
noticed that two people have reduced their frequency to 2-3
times a week. The person that maintained 4 or more times
a week reported that their doses, before 6 or 7, decreased
to 4 or 5. And also reduced the 5 or more doses consumed
at one time every week to once per month.
As for the other two people who changed their
frequency of alcohol consumption, one person did not
alter the dose which was maintained at 4 or 5 doses before
and after the educational process while the other person
began to think about stopping drinking every week and
feel remorse less than once per month. Both reduced the
monthly five doses consumed at one time to less than once
per month.
In general, the frequency and doses of alcohol
improved after the educational process, the same occurred
with the consumption of 5 doses at once. As the question
relates to quit drinking, two people reported that after the
educational process they were afraid of not being able to
abstain from alcoholic beverages.
With respect to hemoglobin A1c, the mean obtained
before the educational process was 8.38% and after this
process was 8.24%, a reduction of 0.20% between before
and after shows a slight improvement in metabolic control,
but without achieving metabolic control. The sum mean
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of AUDIT, before and after, was low risk with a small
reduction in score of 0.13. Through statistical analysis no
evidence of possible statistically significant differences

between the before and after times of participation in an
educational group of alcohol consumption by people with
diabetes.

Table 2 - Numerical and percentage distribution of subjects data according to responses to AUDIT before the educational
process. Ribeirão Preto, SP, Brazil, 2012
Scores of Questions
AUDIT

0

1

n

%

n

51.4

6

2
%

n

16.2

5

3
%

n

13.5

4

4
%

n

10.8

3

%

1. How often do you drink alcohol?
Never
19

≤1x/month

2-4x/month

2-3x/week

≥ 4x/week
8.1

2. How many alcoholic doses do you typically consume?
0-1 doses
26

2-3 doses

70.3

7

4-5 doses

18.9

3

6 ou 7 doses
8.1

1

≥ 8 doses

2.7

0

0.0

1

0.0

0

0.0

0

0.0

3. How often do you consume five or more drinks at one time?
Never
31

<1x/month
83.8

3

=1x/month

8.1

2

=1x/week

5.4

0

>1x/week
2.7

4. How many times over the past 12 months did you think you could not stop drinking once having started?
Never

<1x/month

37

100

0

=1x/month

0.0

0

=1x/week

0.0

0

>1x/week
0.0

5. How many times over the last 12 months you, because of alcohol, failed to do what was expected of you?
Never

<1x/month

37

100

0

=1x/month

0.0

0

=1x/week

0.0

0

>1x/week
0.0

6. How many times over the last 12 months you needed to drink in the morning in order to feel good throughout the day after drinking heavily the day
before?
Never

<1x/month

37

100

0

=1x/month

0.0

0

=1x/week

0.0

0

>1x/week
0.0

0

0.0

0

0.0

7. How many times over the last 12 months have you felt guilt or remorse after drinking?
Never
34

<1x/month
91.9

2

=1x/month

5.4

1

=1x/week

2.7

0

>1x/week
0.0

8. How many times over the last 12 months have you been unable to remember what happened due to drink?
Never
36

<1x/month
97.3

1

=1x/month

2.7

0

=1x/week

0.0

>1x/week

0

0.0

0

-

-

0

-

-

1

0.0

9. Have you caused injury or damage to yourself or to someone else after drinking?
No
36

Yes,+1 year
97,3

-

-

1

2.7

Yes, =1 year
0.0

10. Has a relative, friend or doctor ever bothered with the fact you drink or suggested you to stop?
No
33

Yes,+1 year
89.2

-

-

3

8.1

Yes, =1 year
2.7

Table 3 - Numerical and percentage distribution of the subjects data according to responses to AUDIT after the educational
process. Ribeirão Preto, SP, Brazil, 2012
Scores of Questions
AUDIT

0

1

n

%

n

56.8

5

2
%

n

13.5

6

3
%

n

16.2

4

4
%

n

10.8

1

%

1. How often do you drink alcohol?
Never
21

<1x/month

=1x/month

=1x/week

>1x/week
2.7

2. How many alcoholic doses do you typically consume?
0-1 doses
27

2-3 doses
73

5

13.5

4-5 doses
5

679 doses

13.5

0

≥8 doses
0.0

0

0.0

3. How often do you consume five or more drinks at one time?
Never
32

<1x/month
86.5

4

10.8

=1x/month
0

0.0

= 1x/week
1

>1x/week
2.7

0

0.0

(continue...)
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Table 3 - (continuation)
Scores of Questions
AUDIT

0
n

1
%

2

n

%

3

n

%

n

4
%

n

2.7

0

0.0

0

%

4. How many times over the past 12 months did you think you could not stop drinking once having started?
Never
35

<1x/month
94.6

1

=1x/month

2.7

0

0.0

=1x/week
1

>1x/week
0.0

5. How many times over the last 12 months you, because of alcohol, failed to do what was expected of you?
Never
37

<1x/month
100

0

=1x/month

0.0

0

0.0

=1x/week
0

>1x/week
0.0

6. How many times over the last 12 months you needed to drink in the morning in order to feel good throughout the day after drinking heavily the day
before?
Never
37

<1x/month
100

0

=1x/month

0.0

0

0.0

=1x/week
0

>1x/week
0.0

0

0.0

7. How many times over the last 12 months have you felt guilt or remorse after drinking?
Never
35

<1x/month
94.6

1

=1x/month

2.7

1

2.7

=1x/week
0

>1x/week
0.0

0

0

0.0

0

-

-

0

0.0

8. How many times over the last 12 months have you been unable to remember what happened due to drink?
Never
36

<1x/month
97.3

1

=1x/month

2.7

0

0.0

=1x/week

>1x/week
0.0

9. Have you caused injury or damage to yourself or to someone else after drinking?
Não
36

Sim,+ de 1 ano
97.3

-

-

1

2.7

Yes,=1year
0.0

10. Has a relative, friend or doctor ever bothered with the fact you drink or suggested you to stop?
No
32

Yes,+1 year
86.5

-

-

Discussion
In our findings predominated approximately 90% of
the users with low-risk consumption and 50% reported
never drinking alcohol. The II Household Survey of
the Brazilian Center for Information on Psychoactive
Drugs (Centro Brasileiro de Informações Sobre Drogas
Psicoativas – CEBRID) performed in the 108 largest
cities in the country showed that the prevalence of alcohol
use was 74.6% and the estimated dependent patients was
12.3% for alcohol(8).
For adults with diabetes, alcohol use was reported in
50.8% of respondents in a study conducted in California,
and 43% consumed less than one dose per day, 4.6%
consumed daily doses from 1 to 1.9, 1 , 5% consumed 2
to 2.9 daily doses, and only 1.6% consumed 3 or more
doses per day(9). The effects of alcohol use in people
who have DM are complex and need further study. It has
been suggested that alcohol increases obesity, induces
pancreatitis, causes alterations in carbohydrate and glucose
metabolism with periods of hypoglycemia when alcohol is
consumed excessively and there are long periods of fasting.
The effects of alcohol on the DM are classified as shortterm such as hypoglycemia, poor metabolic control and
metabolic acidosis, and long-term such as hypertension,
weight gain and neuropathy(15).
The consumption of alcohol combined with a meal,
including carbohydrates, is initially the preferred fuel,
leading to an increase in blood glucose and therefore an
insulin response. When alcohol is ingested without food
and glycogen stores are depleted there is a chance to also
www.eerp.usp.br/resmad

3

8.1

Yes,=1year
-

-

2

5.4

develop hypoglycemia due to gluconeogenesis inhibition
by alcohol. Another type of hypoglycemia described
in relation to alcohol use is the reactive hypoglycemia,
probably because of the nature of individual characteristics
and the different types of carbohydrates(16).
A population-based study in Shanghai with 3,953
adults showed that alcohol consumption may increase
the prevalence of hypertension, hypertriglyceridemia and
hyperglycemia. On the other hand, indicates beneficial
effects in which alcohol consumption was associated with
a lower prevalence of metabolic syndrome, even after
adjustment for age and sex(17).
Thus, there is the need to elucidate in literature the
relationship between alcohol and improved glycemic
control in diabetes. A survey concluded that the long
and moderate alcohol exposure improves insulin action
without affecting the secretion of β-cell in people with
type 2 diabetes, avoiding significant acute changes in their
function. This effect may be partly due to the inhibitory
effect of alcohol on lipolysis. This evidence could explain
the results that indicate that alcohol intake is associated
with an improvement in glucose metabolism(18).
The Brazilian Diabetes Society regarding the
consumption of alcohol says if the individual choose to
drink alcoholic beverages he/she should do within the limit
of one dose for women and two doses for men. One dose
is defined as 360 mL of beer, 150 mL of wine or 45 mL
of distilled beverages. To reduce the risk of hypoglycemia
alcoholic beverages should be consumed with food(1).
A population consists of 38,564 adult persons with
diabetes was evaluated for the association between alcohol

Olivatto GM, Veras VS, Zanetti GG, Zanetti ACG, Ruiz FGR, Teixeira CRS.

consumption and glycemic control in a period of one year
by the Kaiser Permanente Northern California Medical
Care Program. In its results also showed that moderate
alcohol consumption is associated with better glycemic
control, predicting lower glycated hemoglobin levels in
approximately 0.5% for an amount of consumption of 2
to 2.9 doses/day, turning into benefits in the prevention of
diabetes-related complications. The authors report that this
difference is clinically significant and may be compared
with the same effect achieved with the beginning of
intensive therapy with Metformin(9).
In our findings the predominant use was low risk,
no statistical significance in glycated hemoglobin, which
remained without achieving metabolic control despite a
reduction of 0.20% before and after the participation in
educational group, which leads to some questions. It is
noted a difficulty in completing the questionnaire, since
some information obtained from people seem to be omitted
once, in groups, they report their experiences and habits
with alcohol but when answering the questions of AUDIT
they failed to pass such information, even with the offer of
a safe environment without judgment or repression, so that
one could get comfortable in speaking the truth, but it is
know that these types of omissions occur when answering
the instrument.
Thus, even with the small reduction in alcohol
consumption reported in this study, the responses to the
alcohol habit generate many questions for being vague and
imprecise, especially as to the accuracy, since the tendency
of the user to deny alcohol abuse not to be labeled as
“alcoholic”, given the underlying moralistic overtones,
this is the main factor that causes patients to minimize
their consumption of alcohol(19).
It is questioned to what extent the history obtained
on the habits of alcohol intake of a patient should be
valued in targeting diagnostic hypotheses, since it is a
common question asked in clinical environments both
ambulatory and inpatient, which generally is answered
as ... “Sometimes, but only a little” ... “one or two doses
per day” ... “I drink, but I’m not addicted” ... “I just take
alcohol as an aperitif”(19).
The substance use and human behavior are complex
issues that require holistic approach continuously in both
foci: understanding the cause of the use and application
of healthcare practice. Over time, expert authors have
developed various healthcare models concerning the
understanding of the dimensions of the problem of alcohol
and drugs use. Each approach focuses exclusively on one
aspect or subset of general phenomena. The nurse since
trained, can contribute effectively with their practice in this
area of great social relevance. Knowledge of explanatory
models may provide ways to subsidize its activities
according to the needs of users and health guidelines(20).
Detailed information about the influence of the pattern
of alcohol consumption including excessive consumption
remains as an important topic for future research. The
possible protective effect of moderate alcohol consumption
also needs more attention considering the influence of
beverage type, frequency of drinking and interaction with
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other risk factors such as family history of diabetes. Thus,
it is need further clinical studies to explore the complex
interrelationships between alcohol intake and body weight
and obesity, waist-hip ratio, smoking, eating patterns,
socioeconomic status, education and physical exercise.
It should be avoided recommendations about moderate
alcohol consumption for the prevention of type 2 DM,
because of possible negative potential effects associated
with alcohol consumption for health, not yet clearly
elucidated in the literature.
Conclusions
It is concluded that of the 37 study participants
alcohol consumption was low risk and the sum of AUDIT
before and after the educational group showed a slight
decrease of 0.13 in the score obtained. In relation to the
metabolic control, with respect to hemoglobin A1c, the
mean obtained before the educational process was 8.38 %
and after this process was 8.24% with a reduction of 0.20
% between pre and post, showing a slight improvement
in metabolic control with no statistically significant
evidence between before and after the participation in
educational group on alcohol consumption of people
with diabetes.
Thus, to design, plan and guide the brief intervention
it is necessary to use a pedagogical model to approach
the consumption of alcohol that should be researched and
integrated into moments of education. It is also necessary
to develop educational programs like this one that aim
interventions to improve the living conditions and to
clarify questions about alcohol abuse in the presence of
diabetes.
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