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ABSTRACT

Introduction: Diet is one component of diabetes mellitus (DM) self-management for controlling blood sugar levels. Several
obstacles in the implementation of the diet program have the potential for non-compliance, so that blood sugar levels tend
to increase. Mindfulness eating based on spiritual intervention is one of the interventions that is expected to form adaptive
eating behavior control to achieve dietary compliance and controlled blood sugar levels. The purpose of this study was to
analyze the effect of mindfulness eating based on spiritual intervention on dietary compliance and blood sugar levels in
patients with type 2 diabetes.

Methods: The study’s quasi-experimental, untreated control group design included dependent pre- and post-test samples.
The population used was all patients with type 2 diabetes. The sample was taken using a simple random sampling technique
with determination according to inclusion and exclusion criteria. The independent variables in this study were mindfulness
eating based on spiritual intervention, while the dependent variables were dietary compliance and blood sugar levels. A
glucometer and the Personal Diabetes Questionnaire (PDQ) were the tools employed in this investigation. The t-test was used
as the statistical test.

Results: There were a total of 50 samples that were divided between the control group and the intervention group. The
results of the statistical test showed that mindfulness eating based on spiritual intervention had a statistically significant
effect on dietary compliance (p < 0.001) and blood glucose levels (p < 0.001) compared to the control group.

Conclusion: The value of diet adherence is greatly increased by mindfulness eating practices based on spiritual intervention,
and mean blood glucose levels are significantly reduced at the conclusion of the study. Exercises in mindfulness eating that are
based on spiritual intervention can be popularized as a way to deal with dietary issues and blood sugar regulation.
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INTRODUCTION

Diabetes mellitus (DM) is an endocrine
system disorder characterized by increased
blood sugar levels caused by a lack of the
hormone insulin in the body. DM patients
are required to change their lifestyle
and adhere to diet and medication. The
therapeutic management of a type 2
diabetes diet plays an important role in
efforts to normalize blood sugar levels
in type 2 diabetes and prevent various
complications that arise from the disease.
In East Java Province, the prevalence of
people with DM is higher (2.5%) than the
national average." Nearly 60% of people
with type 2 diabetes worldwide have poor
glycemic control, with the achievement
of a glycemic target of less than 50%

associated with adherence, which results
in poor blood sugar control.>*

Diet is one of the programs to stabilize
blood sugar levels, but there are several
obstacles to its implementation, such
as inappropriate eating portions and a
tendency toward certain types of food.
Dietary restrictions may not be followed
as intended if there are obstacles in the
diet, which have an impact on unstable
blood sugar levels. Diet patterns include
quantity, proportion, menu variation, and
frequency. Diet education and medication
control have been given and understood
by most DM clients, but the inability to
control eating behavior and belief in the
ability to control diet are still predicted to
play a role in achieving glycemic control

in DM clients. The ability to control eating
behavior can contribute to daily calorie
intake.

A mindfulness eating intervention
involves paying attention to events
and experiences as well as improving
regulation and eating patterns that occur
at this time." Healthy eating behavior
requires a complex interaction between
individual perceptions of food and the
control of eating behavior. DM sufferers
need to emphasize the importance of
regularity in terms of maintaining a meal
schedule, type of food ingredients, and the
amount of food they consume, or follow a
healthy diet such as the diet by regulating
a good diet, namely looking at the number
of servings of food consumed, type of
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food, and time or frequency of eating.” It
is explained that among the rights of the
body are to feed it when it is hungry, to
rest when it is tired, to clean it when it is
dirty, to protect it from everything that
hurts it, to prevent it from disease, to treat
it when it is sick, and not to burden it
with something that it cannot carry. This
is an obligatory right that should not be
forgotten or ignored.

Mindfulness eating is an activity that
focuses attention on eating activities
involving a mechanism for stimulating
self-awareness. Healthy eating behavior
requires a complex interaction between
individual perceptions of food and the
control of eating behavior. Mindfulness
exercises during eating activities increase
the body’s response to physiological cues
when hungry or full and increase self-
awareness through internal dialogue
that contributes to the rearrangement of
adaptive behavior patterns (re-patterning
behavior). Regulating emotion, paying
attention to thoughts, and accepting
oneself are all tied to eating activities. This
can lessen troublesome eating patterns so
that DM clients can choose what, when,
and how much food to eat on their own.

Mindfulness-based eating has been
extensively researched on aspects of
diet and obesity, but not on the spiritual
aspect. In the case of DM, the effect of
mindfulness-based spiritual intervention
on dietary compliance and blood sugar
levels has not been explained, therefore
further research is needed about that.
This study aims to analyze the effect of
mindfulness eating based on spiritual
intervention on dietary compliance and
blood sugar levels in patients with type 2
diabetes.

MATERIALS AND METHODS

Study design

An untreated control group, dependent
pre- and post-test samples, and a quasi-
experimental research  methodology
are used in this study. The intervention
group and the control group were the
two subject groups participated in this
investigation. The sample in this study
was some patients with type 2 diabetes
who underwent therapy at the Poli RSI A.
Yani Surabaya. The sampling technique
will be carried out using a simple random

sampling technique, with the sample being
determined according to the inclusion
and exclusion criteria. The inclusion
criteria are type 2 DM patients who are
undergoing a treatment program with
fasting blood sugar (GDP) >126 mg/dl and
current blood sugar or postprandial blood
sugar (GDPP) >200 mg/dl, DM patients
are productively aged 18-65 years old, able
to carry out independent activities, able to
communicate verbally well, can read and
write, and have suffered from DM for at
least one year. Meanwhile, the exclusion
criteria are type 2 DM patients who have
physicaland mental or cognitivelimitations
(blind, deaf, handicapped, mental), type
2 DM patients who have complications
(chronic kidney failure, heart failure,
visual disturbances); and patients who
are undergoing complementary or herbal
therapy. The independent variable in this
study is mindfulness eating based on
spiritual intervention with a health belief
model approach. The dependent variables
in this study were dietary compliance and
blood sugar levels.

Materials

The instrument used in this study was
mindfulness eating based on spiritual
intervention using an instructional guide
in the form of an mp3 audio recording
with a project rate of 44100 Hz and 24-
bit float. The audio recording is based
on mindfulness eating SOP based on
spiritual intervention. The instrument
of dietary compliance was measured
using the PDQ questionnaire compiled
by Stetson et al. (2011) and has been
modified.® and Blood sugar levels will be
measured using a glucometer with the
brand name easy touch, the dimensions
of the meter are H x W x D (mm): 88 x
64 x 22, the sugar measurement range is
20-600 mg/dl (1.1-33.3 mmol/ L), the
measurement time of 10 seconds, the type
of battery 3 V (CR2032), the battery life +
1000 x inspection, technology used is an
electrode-based biosensor.

Data collection procedures

The intervention was carried out for one
month. Each meetingis held for 30 minutes
in the morning, two times a week for four
weeks. The instructions for implementing
mindfulness eating based on spiritual
intervention use an mp3 device containing

a 10-minute voice recording that is listened
to by the respondent through a headset
as a routine exercise when the client eats
a meal. days given to each respondent.
Observation and monitoring are done by
evaluating blood glucose levels at the end
of each weekly session.

Data analysis

A paired sample t-test and an independent
sample t-test were used to analyze the data
in this investigation. If p 0.05, the outcome
is considered significant.

RESULTS

According to Table 1, respondents in both
the treatment group and the control group
were predominantly between the ages of
46 and 55 (56%). In both the treatment
group and the control group, respondents
had more female (77%) characteristics.
About half of respondents in both the
treatment group and the control group
(63%), depending on their characteristics
based on their level of education,
have a secondary education. Based
on the respondents’ jobs, the majority
of respondents in both the treatment
group and the control group (54%) were
jobless. Over half of the respondents (or
60%) had DM for 4-5 years based on the
characteristics of respondents based on
length of DM suffering in the treatment
group and control group.

The average dietary adherence in the
intervention group before the action
was 44.68 (the level of adherence was
sufficient), and the average after the
action was 71.32 (the level of adherence
was good). The average blood sugar level
was 313.64 mg/dl before the procedure,
and after the procedure, the average
blood sugar level was 221.11 mg/dl with
p < 0.001, which means that there is an
increase in adherence and a significant
decrease in blood sugar levels before and
after the administration of a mindfulness
eating intervention based on spiritual
intervention. While in the control group,
the average score of compliance before
the action was 45.02 (sufficient level of
compliance) and after the action was 44.54
(a sufficient level of compliance), with p
= 0.798. Before to the treatment, blood
sugar levels averaged 311.21 mg/dl, and
following it, they averaged 304.87 mg/
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Table 1. Characteristics of respondents in the control group and the intervention group
Group
Characteristics of respondents Intervention Control N %
f % f %
Age (years)
Early adulthood (26-35) 4 8 4 8 8 8
Late adulthood (36-45) 16 32 19 38 35 35
Early old age (46-55) 29 58 27 54 56 56
Late old age (56-65) 1 2 0 0 1 1
Gender
Male 9 18 14 28 28 28
Female 41 82 36 72 77 72
Level of education
Base 15 30 14 28 29 29
Medium 30 60 33 66 63 63
Higher 5 10 3 6 8 8
Occupation
PNS 6 12 6 12 12 12
Entrepreneur 13 26 21 42 34 34
Doesn’t work 31 62 23 46 54 54
Long suffering from DM
1-3 years 13 18 7 14 20 20
4-5 years 29 38 31 62 60 60
>5 years 8 44 12 24 20 20
Table 2. Dietary Compliance and Pre- and Post-Blood Sugar Levels in the Intervention and Control Group
X Pre Post
Variable Group Mean D Mean D t p-value
Dietary compliance Intervention 44.68 4.36 71.32 9.66 16.67 <0.001
Control 44.54 5.96 45.02 7.80 -0.269 0.789
Blood sugar levels Intervention 313.64 48.84 221.11 31.79 11.43 <0.001
Control 311.21 49.03 304.87 45.13 2.460 0.989

SD = standard deviation

Table 3. Difference Value of Diet Compliance and Pre- and Post-Blood Sugar Levels in the Intervention and Control
Group
-value
Variable Group Mean SD SE P
Pre Post
Diet compliance Intervention -26.6 11.14 1.57
Control 0.48 3.56 0.50 0-34 <0.001
Blood sugar levels Intervention 89.6 60.26 8.52
0.05 <0.001
Control 5.340 18.43 2.60
SD = standard deviation; SE = standard error
dl with a p value of 0.989, indicating that DISCUSSION knowledge and abilities, decisions in diet
there was no change in dietary compliance . ) ) selection, problems in eating behavior, and
oo . Mindfulness-based  eating is often .. . . .
or rise in blood sugar levels in the control . ; > ) dietary barriers.® The increase in the score
associated ~ with  hedonistic  eating

group (Table 2).

The result shows that, from the results
of the data analysis, the p < 0.001 on
dietary compliance and blood sugar levels
means that there are differences in the
level of compliance and blood sugar levels
before and after mindfulness eating based
on spiritual intervention (Table 3).

behavior, a lack of ability to control
eating, food choices, craving eating, and
emotional eating. DM clients are prone
to eating disorders, both binge eating
and eating disorders.” Diet management
in DM clients can be measured from
various subdomains, including dietary

of dietary adherences in the treatment
group respondents after the intervention
was followed by an increase in the score
in each of these subdomains. The client’s
knowledge and ability to follow a diet
program increase due to the process of
providing information and instructions
about mindfulness-based eating exercises
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asa technique in DM disease management,
especially in the aspect of a diet program
for DM clients. This is similar with the
study by Miller et al. (2014), which
explored aspects of knowledge, self-
efficacy, and outcome expectations in
mindfulness eating interventions in the

diabetes  self-management education
(DSME) program.*
Mindfulness-based eating includes

techniques and basic information in the
diet, where this information is a source of
wisdom that comes from external source.*
Inner wisdom that comes from external
sources (outer wisdom) trains a person
to make choices that are easier and more
flexible in response to information related
to nutrition and diet.* High levels of
knowledge and information are correlated
with better compliance behavior and are
predicted to contribute to increasing and
sustaining changes in compliance behavior
in DM management.’

Instructions for mindfulness eating
based on spiritual intervention according
to the practice session were delivered at
breakfast time through a process of direct
discussion and interaction. The focus
of attention when eating can be seen
in the way respondents eat, who have a
more regular eating rhythm with pauses
between each bite of food. DM clients are
asked to follow instructions via audio mp3,
which focus on regulating the rhythm
of eating and the sensations that arise
from what is consumed. This provides
an opportunity for DM clients to be able
to assess the body’s physiological cues,
including hunger and satiety cues, based
on the level of comfort felt after eating on
a scale of 1-10. Adjustments to the rhythm
of eating have an impact on intake or the
number of servings of food consumed.
Respondents reported adequacy in food
portion consumption, comfortable satiety,
and satisfaction in every eating activity
using mindfulness eating exercises based
on spiritual intervention and mindfulness
eating.

Mindfulness eating based on spiritual
intervention works through the main
mechanism of focusing attention on eating
activities, involving internal dialogue,
and increasing sensitivity to the body’s
natural cues during eating activities so as
to provide an opportunity for a person

to provide an assessment and automatic
adjustment of eating behavior.'™"" This
mechanism facilitates the process of
regulation of both emotions and appetite
and releases reactive eating habits."
Mindfulness eating practices based on
spiritual intervention indirectly make
it easier for respondents to apply the
eating principles to their diet. Alertness
and attention while eating is contained
in mindfulness eating exercises based on
spiritual intervention and internal control
of eating behavior so that controlled eating
behavior adjustments occur.

Some respondents think that focusing
attention while eating increases the taste
sensation of food that is repeated so that
respondents can provide an assessment
and decision to continue eating food
or to end it. This is similar with study
conducted by Kristeller et al. that indicates
the tendency of individuals to overeat,
both in terms of the amount eaten and
in terms of changes in taste preferences,
decreases and that individuals can feel
satisfled with smaller portions than
usual.® Increased appreciation of small
portions of food and sensitivity to hunger
cues were also described in the study by
Warren et al.”” Other studies also mention
that mindfulness eating based on spiritual
intervention can increase the enjoyment
and satisfaction of consuming foods with
strong flavors and foods with less strong
flavors.'*

Poor eating behavior can be an
indicator of the lack of achievement of
the DM client’s level of compliance with
dietary recommendations. The process
of adaptation to eating habits according
to dietary recommendations is not easily
achieved by DM clients because of various
difficulties such as perception, negative
emotions related to the pleasure of eating,
autonomous function, and freedom.
Mindfulness eating exercises based on
spiritual intervention indirectly shape diet
patterns related to the correct amount and
choice of food types through assessments
that arise from adjustments to eating
rhythms, concern for tactile sensations,
and experiences gained in every daily
eating activity.

The difference in the value of the dietary
adherence category in the treatment
group before and after the intervention

was statistically significant, but not all
respondents in the treatment group
had an increased value for the dietary
adherence category; some respondents
actually had a fixed value for the dietary
adherence category after the intervention.
The value of dietary adherence increased
in the post-test conditions but did not
change the level of the category of dietary
compliance. Compliance factors include
sociodemographic conditions, dietary
knowledge, medical conditions, and self-
empowerment.”” Demographically, most
of these respondents fall into the age
range of more than 46 years and have
the potential to affect a person’s cognitive
function.

The most important changes in
cognition and age factors are the decline in
performance on cognitive tasks thatrequire
a person to process or change information
quickly to make a decision, including
steps in processing memory performance
and the cognitive function of an action or
executive action.” A mindfulness eating
practice based on spiritual intervention
contains information, knowledge, and
instructions to build alertness and
attention that require cognitive function.

During an overnight fast, according
to research by Rizza (2010), the liver
releases glucose into the bloodstream,
which is then absorbed by insulin receptor
networks in muscles and other organs.
The liver releases glucose as a result
of the breakdown of glycogen and the
gluconeogenic pathway’s production of
fresh glucose. Whether glucose rises,
declines, or stays the same depends on
how quickly glucose enters and exits
the bloodstream. Pre-meal endogenous
glucose production is higher in type 2
diabetic patients than in non-diabetic
patients, although post-meal suppression
of endogenous glucose production is
slower and requires at least 6 hours. This
causes an excess amount of glucose in the
blood and contributes to an increase in
postprandial blood glucose levels."”

Food-derived glucose enters the
portal vein following absorption from the
intestine, travels via the liver, and is then
released systemically into the circulation."”
The body’s physiological processes for
controlling blood glucose levels are among
the many factors that cause variations in
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fasting and postprandial blood glucose
levels. Mindfulness eating exercises based
on spiritual intervention are carried out in
every eating activity to help improve eating
rates so that they have an impact on food
and calorie intake. It is possible that this
can help reduce exogenous glucose intake,
thereby reducing the endogenous glucose
load that has been produced in the blood.

All treatment respondents received
instructions ~ for  mindfulness-based
eating exercises to foster internal control
of eating behavior. Respondents who
followed instructions through mp3
media during eating activities could form
adaptive eating behaviors and contribute
to daily calorie intake. The eating behavior
of the respondents in the treatment group
can be seen from the rhythm of eating
and the disclosure of comfortable satiety
and satisfaction after eating, while the
objective measurement can be seen from
the calculation of food recall. Most of the
respondents in the treatment group had
an average daily caloric intake that did not
exceed the standard calorie intake (total
energy expenditure), which was calculated
personally for each respondent compared
to the control group. These results are in
line with research by Arch et al. (2010), in
which they confirm that brief mindfulness
instructions on eating activities can
improve the sensory experience of eating
and affect calorie intake.”* There is a
limitation in this study, namely the size of
the sample is still limited, so further study
with a larger population is needed.

CONCLUSION

There is a significant effect of mindfulness
eating based on spiritual intervention on
dietary compliance in type 2 DM, namely
there is an increase in the quality of the
compliance category from the category of
adherence to adherence both before the
intervention. Besides that, there is also a
significant effect of mindfulness eating
based on spiritual intervention on blood
glucose levels in type 2 DM, namely a
decrease in blood glucose levels before the
intervention. Nurses are expected to make
mindfulness eating based on spiritual
intervention as one of the independent
and collaborative nursing interventions
by involving mindfulness-based on

eating exercises, especially in terms of
overcoming dietary problems and blood
glucose control in DM clients.
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