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ABSTRACT

Background: Education, diet plan, pharmacologically and physical exercise are factors that can change 
the status of blood glucose levels. A low level of knowledge can affect the wrong dietary habit. DM patients 
are suggested to consume fi ber as much as 25 g/ day.  
Objectives: The article aimed to analyze the level of knowledge, fi bers intake and physical exercise of 
type 2 DM patients’ blood glucose levels at Internal Disease Polyclinic of RSUD Ulin Banjarmasin.
Methods: This study used observational analytics method with cross- sectional design. The population of 
this study were type 2 DM patients and had been checked for the fasting blood glucose levels at Internal 
Disease Polyclinic of RSUD Ulin Banjarmasin in April 2017. There were 47 samples that were taken by 
using purposive sampling. To collect food intake data, questionnaire food recall. The data analysis used 
Spearman’s correlation test rank and regesi logistic (mulivariate ) with 95% of confi dence level.
Results: The result showed that 66% of blood glucose levels were uncontrolled, 40.4% of knowledge 
level were average, 68.1% of fi bers intake was less, and 57.4% of physical exercises were less. Level 
of knowledge, intake of fi ber, physical exercise contributed to blood glucose levels. The level of glucose 
levels closeness to the knowledge level was very strong with r=-0.79 and that of to fi ber intake and physical 
exercise were moderate level with r=-0.47 and r=-0.38.
Conclusion: Fiber intake and physical exercise are signifi cantly associated with blood glucose in patients 
with type 2 diabetes outpatient.
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INTRODUCTION 

Diabetes mellitus (DM) is a group of metabolic 
diseases characterized by hyperglycemia that occurs 
due to abnormalities of insulin secretion, insulin work 
or that correlates with blood glucose levels. High 
blood glucose levels will gradually lead todamage the 
blood vessels and diseases, such as in: heart, kidney, 
stroke and others. World Health Organization (WHO) 
defi ned diabetes mellitus as a collection of anatomical 
and chemical problems from the addition of factors in 
which there is absolute or relative insulin defi ciency 
and impaired insulin function(1).

The number of DM patients as many as 366 
million in 2011 and increased to 387 million in 
2014. This number is estimated to almost around 
grow to 592 million in 2035. The number of deaths 
that occurred in 2014 as much as 4.9 million of 
inhabitants. where there is one death of DM sufferers 

in the world every seven seconds. Indonesia ranks 
fourth of the largest number of DM patients with a 
prevalence of 8.6% of the total population, and WHO 
predicts the increase in the number of people with 
DM in Indonesia from 8.4 million in 2000 to about 
21.3 million in 2030(3). The incidence of DM cases 
in South Kalimantan Province over the age of 14 is 
estimated to be 1.4% (38.113 inhabitants) and 0.6% 
(16,334 people) experienced symptoms of DM(4).

For 2 years in a row, in 2014 type 2 DM was 
ranked 8th with 115 people, and in 2015 there was a 
rise to rank 7th with 204 people. In the recap of the 
results in January-August 2016 in the clinic RSUD 
Dr. Moewardi Surakarta obtained that the ranking 
of type 2 diabetes mellitus has increased to rank 2nd 
with 356 people(5).. 

Low levels of knowledge will affect the wrong 
diet that eventually leads to an increase in blood 
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retinopathy, nephropathy, diabetic neuropathy, 
gangrene, diabetic ulcers, etc.), pregnant patients 
and patients who consume food early in the morning 
before laboratory tests.

Education was categorized based on primary 
education (graduated from primary school), 
secondary education (graduated from junior high 
schoolhigh school / senior high school / equivalent 
high school / equivalent) and higher education that is 
graduated from academy, institute / equal according 
to Law No. 20 of 2003 (8). The results of IMT were 
classifi ed into:

Severe Wasting : < 17.0- 
Wasting   : 17 – 18.5- 
Normal  : > 18.5 – 25.0- 
Overweight   : > 25.0 – 27.0- 
Obesity   : >27.0- 

Source: Supariasa, 2013

Blood glucose level was included in under 
controlled category when < 126 mg/dL and 
uncontrolled when >126 mg/dL (3). The level of 
knowledge was included in good category if the 
correct answers were, 76-100%, while 56-75% 
and <56% were chategorized in fair and poor. (9). 
Fiber intake was included in either category of 
good and poor when they consumed ≥25 g / day 
and during <25g / day (3). Physical exercise was 
good in either category when they did the exercise  
≥ 3-4x / week and duration ≥30 minutes, less if the 
frequency was insuffi cient or insuffi cient duration, 
or insuffi cient frequency and duration (10). Data 
were collected using questionnaire and 1x24 hours 
food recall. The validity and reliability of variable 
knowledge, fi ber consumption, physical exercise 
were also done.

Data analyzed using computer program in 
univariate, bivariate and multivariate analysis. 
Univariate analysis was used to perform analysis 
on each variable studied to know the frequency 
of distribution. Bivariate analysis was done to 
determine the effect of existing variables by using 
Spearman rank correlation test using computer with 
95% confi dence level. Multivariate analysis used 
computer program with logistic regression test to get 
the interaction of the variables studied (11).

glucose levels. About 75% of diabetics did not follow 
the recommended diet (5). Fiber intakewas still less 
than the recommended number, with an average 
fi ber intake of 13.22 g per day. Intake of fi ber as 
much as 25 g per day was recommended for DM 
patients in Indonesia (6).

Another factor that can lower blood glucose 
levels is by removing glucose from the bloodstream 
that will be used as an energy source. Previous 
study reported that patients with inactive physical 
activity had the risk to suffer from DM. In internal 
polyclinic patient from 4 hospitals in South 
Kalimantan. 

The preliminary study conducted in September 
2016 at Ulin Banjarmasin Hospital of there were 6 
patients with type 2 DM, found that all patients had 
blood glucose> 126 mg / dL. The direct interviews 
on patients about food that is not allowed and 
regulary of physical exercise had also been done, it 
showed that 4 out of 6 respondents said that sweet 
foods are not allowed food and 3 of 6 respondents 
do regularly exercise. The aim of this research 
wasto analyze the level of knowledge, fi ber intake 
and physical exercise on blood glucose levels of 
patients with type 2 DM in Ulin Polyclinic hospital 
in Banjarmasin 2017.

MATERIALS AND METHODS

This research was an observational analytic 
study with cross sectional design. It has been 
done escaped research ethics with the norm 115 
/ IV-Research / RSUDU / dated 3 April 2017. This 
research was conducted at Ulin Polyclinic of Ulin 
Banjarmasin Hospital on April 3rd - April 28th , 2017. 
The population in this research is type 2 DM out 
patient. Samples were to 47 people. 

The sample technique used was purposive 
sampling. The sampleshould meet the insclusion 
criteria, such as: outpatient patient with type 2 
DM, the patient can communicate well and clearly, 
patients with aged ≥ 40 years to 70 years, patients 
who have been examine fasting blood glucose 
levels, patients are willing to be respondents. 

Exclusion criteria of samples were: Patients 
with acute and chronic complications (diabetic 
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RESULTS

RSUD Ulin Banjarmasin is a General Hospital 
with Class A classification. Itis a referral center 
hospital in Kalimantan Selatan, Kalimantan Tengah 
and Kalimantan Timur. In the polyclinic of internal 
medicine, there is an endocrine polyclinic section. 
The task performed in the endocrine polyclinic is to 
monitor the prolonged development of outpatient 
patients and to provide new and advanced diagnosis 
and treatment of new patients. The number of 
samples is 47 people. 

Characteristics of Respondents

Charac te r i s t i cs  o f  Respondents  by 
characteristics can be seen in the following Table 1:

Table 1. Characteristics of respondents

Characteristics n %
Age (years)

36-45 ) 6 12.8
(46-55) 17 36.2
56-65)   24 51.1

Sex
Male 20 42.6
Female 27 57.4

Occupation 
Private Employee 11 23.4
Government Employee 9 19.1
Labor 2 4.3
Not Working 21 44.7
Retired EMployee 4 8.5

Education
Senior High School 6 12.8
Junior High School 24 51.1
Tinggi 17 36.2

Nutritional Status
Severe Wasting 1 2.1
Wasting 2 4.3
Normal 30 63.8
Overweight 5 10.6
Severe Overweight 9 19.1

Total 47 100
Source : Processed Prime Data, 2017

Based on Table 1, it can be seen that most of 
respondents had  the age 56-65 years as many as 
24 people (51.1%).

The sex of female respondents was 27 (57.4%) 
people. The occupation of the respondents was the 

most not working as many as 21 people (44.7%) 
and had the most jobs consisting of merchants 
and civil cervants, those were 11 people (23.4%) 9 
people (19.1%) respectively. The level of education 
of most respondents was junior and high school, 
those were as many as 24 people (51.1%). The 
nutritional status of the respondents was mostly in 
the normal category  30 people, 63.8%) and in the 
weight category as many as 9 people (19.1%).

The results of blood glucose assessment, level 
of knowledge, fi ber intake and physical exercise can 
be seen in the Table 2:

Table 2. Distribution of respondents based on 
blood glucose, level of knowledge, fi ber intake and 

physical exercise.

Variable n %
Blood Glucose

Controlled 16 34
Not controlled 31 66

Knowledge Level
Good 15 31.9
Fair 19 40.4
Poor 13 27.7

Dietary Fiber Intake
Good 15 31.9
Poor 32 68.1

Physical Exercise
Good 20 42.6
Poor 27 57.4

TOTAL 47 100
Source : Processed Primary Data, 2017

Based on Table 2 it can be seen that the blood 
glucose levels of most respondents are not controlled 
as much as 31 people (66%). The level of knowledge 
of respondents was mostly in the fair category that 
was  as many as 19 people (40.4%). Fiber intake and 
physical exercise activities of the most respondents 
were in the category of less. Those were 32 people 
(68.1%) and 27 people (57.4%) respectively.

Bivariate Analysis

The relationship between  knowledge level and 
glucose blood level

Frequency distribution of respondents 
according to the level of knowledge and blood 
glucose levels can be seen in Table 3. 
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Spearman rank correlation test showed that 
therewas correlation between level of knowledge and 
blood glucose level of type 2 DM patient in Internal 
Medicine Polyclinic of RSUD Ulin Banjarmasin 
Hospital (p-value = 0.000). It had Correlation 
Coeffi cient value  -0.78 indicates the higher level of 
knowledge will decrease blood glucose levelwith a 
very strong level of tightness.

The relationship of fi ber intake to blood glucose 
levels

The frequency distribution of respondents 
according to fi ber intake, blood glucose levels, and 
its relationships can be seen in Table 4.

Spearman rank correlation test showed that 
there was correlation between fi ber intake with blood 
glucose level of type 2 DM  patient at RSUD Ulin 
Banjarmasin (P = 0.001). The Correlation Coeffi cient 
was -0.47 that showed the higher consumption of 
blood glucose fi ber will lower the level of closeness 
between independent and dependent variables.

The relationship between physical exercise and 
blood glucose levels

The frequency distribution of respondents 
according to physical exercise and blood glucose 
levels can be seen in Table 5. 

Spearman rank correlation test showed that 
there was a correlation between physical exercise 
and blood glucose level of type 2 DM patient in 
RSUD Ulin Banjarmasin Hospital(Internal Medicine 
Polyclinic) (p = 0.008). The Correlation Coeffi cient 
was -0.38, indicating that the more physical exercise 
will decrease blood glucose levels with a moderate 
level of tightness.

Multivariate Analysis
To proceed into the multivariate analysis, the  

fi rst logistic regression analysis of the variables 
of knowledge, fi ber intake and physical exercise 
were done. The results obtained p value <0.25 of 
the variable knowledge, fi ber intake and physical 
exercise, therefore  can be continued into multivariate 
analysis.

This will make the best model in the  determining 
the determinant of blood glucose levels. Carried 
logistic regression was between knowledge, fi ber 
intake and physical exercise.

All three variables were included in the model 
by looking at p <0.05, then the variable with the 
largest value was issued one by one, starting with 
the knowledge removed from the model with p> 
0.99. The results obtained from fi ber and physical 
exercise after the knowledge variables were 

Table 3. The level of knowledge, on blood glucose levels, and telationship of patients 
with type 2 DM in Ulin Disease Polyclinic in Banjarmasin Year 2017

Knowledge 
level

Blood Glucose Level Total rControlled Not Controlled
n % n % n %

-0.783
Good 14 93.3 1 6.7 15 100
Fair 2 10.5 17 89.5 19 100
Poor 0 0 13 100 13 100
Total 16 34 31 66 47 100

p=0.000, α=0.05

Table 4. Distribution of respondents according to fi ber intake and blood glucose levels 
of patients with Type 2 Diabetes Mellitus in the Polyclinic of Internal Medicine RSUD 

Ulin Banjarmasin by the Year 2017

Fiber Intake 
Blood Glucose Level Total rControlled Not Controlled

n % n % n %

-0.471
Good 10 66.7 5 33.3 15 100
Poor 6 18.8 26 81.3 32 100
Total 16 34 31 66 37 100

p=0.001, α=0.05
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excluded. Obtained fi ber intake result were p = 0.005 
with value of OR was 9.418 and physical exercise 
value p=0.022 with OR 5.917.

The multivariate result showed that variables 
of fi ber intake and physical exercise had p <0.05. 
It mean that both variables were significantly 
related to blood glucose levels. The next analysis 
was to assess whether the two variables interact 
with interaction test. Obtained p value interaction 
was (x2) = 0.000 (p<0.05). This suggests that the 
relationship between fi ber intake and blood glucose 
levels showed different effects with that between 
physical exercise and blood glucose levels.

The results of the overall analysis showedthat 
amongthe three variables that are suspected to be 
associated with blood glucose levels, fi ber intake 
has a chance to control blood glucose levels 9.418 
times (95% CI: 2.001-44.341) and physical exercise 
could potentially control blood glucose levels 5,017 
times 95% CI: 1.296-27.017). Furthermore, it could 
be concluded that fi ber intake is the most dominant 
variable associated with blood glucose levels.

DISCUSSION 

Characteristic description of respondents 

Almost all respondents aged early and advanced 
(46-65 years) as many as 41 people (87.3%) and 
most of them were of female. Age ≥ 45 years had an 
increased risk of DM and glucose intolerance caused 

by degenerative factors that decrease body function, 
especially the ability of β cells in producing insulin to 
metabolize glucose (12).

Women were more at risk of diabetes because 
they have a greater chance of increasing their 
body mass index. The existence of monthly 
cycle syndrome (premenstrual syndrome), post-
menopouse that made the distribution of body 
fat become easily accumulated due to hormonal 
process(13). In addition, women’s physical activity 
factors were lower than in men be cause by increas 
fat, someone had the risk of increasing blood 
glucose levels(15)

Nutritional status of many normal respondents 
and excess ofbody height based on BMI were 
included in  mild and moderate level weight gain 
(15). High free fat deposits can cause healthy self-
esteem to free fatty acids and spur fat oxidation that 
will eventually use glucose in the muscle (17). This 
is a lot happening in pregnant women housewives 
who fall into the category of light activity (18). Light 
activity can cause fat accumulation in the body that 
can suppress insulin and lead to increas of blood 
glucose levels of patients with type 2 DM (19).

In addition to housewives, the incidence of 
blood glucose levels increase  of respondents 
working in their own  fi eld  and civil servants that 
was in the category of light activity may be caused 
by high workload that resulted in stress. Stress 
affects blood glucose levels as well as the condition 

Table 5. Distribution of respondents according to physical exercise and blood glucose 
level of type 2 DM patient in RSUD Ulin Banjarmasin Internal Medicine Clinic by the Year 

2017

Physical 
Excercise

Blood Glucose Level Total rControlled Not Controlled
n % n % n %

-0.381
Good 11 55 9 45 20 100
Poor 5 18.5 22 81.5 27 100
Total 16 34 31 66 47 100

p = 0.008, α=0.05

Table 6. Results of multivariate logistic regression analysis between fi ber intake and 
physical exercise on blood sugar levels

Variable B p OR 95% CI
Fiber Intake 2.243 0.005 9.418 2.001-44.341
Physical Excercise 1.778 0.022 5.917 1.296-27.017
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of respondents who in a state of stress can lead to 
dietary changes such as eating lots of foods high in 
carbohydrates (20,21,22). This is in accordance with 
Andi 2007 in Trisnawati Shara in 2013 that reported 
people who experience stress had a risk of 1.67 
times to higher suffer from type 2 DM compared to 
people who do not experience stress(23).

Respondents with low-and middle-level 
education may have limited knowledge, which may 
impact on the choice of inappropriate food and 
uncontrolled eating patterns(24).

Univariate analysis
Description of blood glucose levels

Controlled Fasting blood glucose levels by 
the 2013 consensus were<126 mg / dL (3). In this 
study, the number of uncontrolled more than that 
of controlled. This was in line with research in the 
Polyclinics of Internal Medicine of RSJ Prof. Dr. 
Soerojo Magelang that of 86 respondents,(61.6%) 
had uncontrolled blood glucose levels (25).

Insulin resistance is a heterogeneous syndrome, 
with genetic and environmental factors playing an 
important role in its development. Other factors such 
as lack of physical activity, foods containing fat, also 
expressed related to the development of obesity and 
insulin resistance (26).

An overview of the level of knowledge
The result of this research was in line with 

Unik Sri’s research, et al (2012) that found among 53 
respondents 35.8% of respondent had high knowledge 
level and 37.7% respondent have less level of 
knowledge about DM  disease. To optimize individual 
knowledge, they required health education through 
communication or group dynamics (27, 28).

Knowledge of respondents that was in the 
middle category included in knowing about insulin-
dependent diabetes DM is included type 2, often feel 
hungry so much to eat (polypagia) is a symptom of 
diabetes. DM can lead to kidney disorders and visual 
impairment. To prevent  DM disease were  consume 
the recommended foods, exercising and controlling 
blood glucose levels, taking medicine as directed by a 
doctor. Knowledge of respondents in the less category  
they cause of DM disease as well as complications 

were included in knowing and blood glucose levels 
<200 mg / dL was called normal blood glucose levels 
(29,30).

Description of fi ber intake
This research was in line with research in the 

Polyclinic of Internal Medicine Dr. H. Abdul Moeloek 
Lampung Province that reported the knowledge of  
DM patients about knowing fi ber intake was 85.4% 
in the category of less and 14.6% of respondents 
in good category (31, 32).

Fiber could help the absorption of glucose in 
the blood and slow the release of glucose in the 
blood. American Diabetes Association recommends 
fi ber intake for patients with DM is> 25 g per day 

(33,34,35,36). 

Picture of physical exercise
The results of this study were in line with the 

research at Primary Health Centers Pacar Keling on 
20 cases of DM patients. All respondents who carry 
out physical exercise with less intensity and quite 
were more than respondents who do not carry out 
physical exercise at all (37,38). The low frequency 
and duration of physical exercise were related to 
various factors such as workload and age factor. 
Age factors may be associated with reduced muscle 
mass and obesity (37). 

Analysis of the interrelationship of knowledge 
variables, fi ber intake and physical exercise on 
blood glucose levels.

The data were collected using a questionnaire 
consisting of 18 question items. 100% of respondents 
know that activities such as walking can control 
blood glucose levels.

Respondent consisted of 7 people (43.8%) 
with controlled blood glucose status and 24 people 
(77.4%) with uncontrolled blood glucose status 
responded to other symptoms besides eating, 
drinking, and urinating. In addition, respondents also 
know about the occurrence of weight loss (38).

From the quistionons about the knowledge of 
the recommended/restricted foods, found that 25 
respondents (53.2%), consisted of 6 people (37.5%) 
of respondents with controlled blood glucose status 
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and 19 people (61.3%) of respondents with glucose 
level uncontrolled blood  answered the sponge 
was a snack that can be consumed. This shows 
their lack of knowledge that the fact that sponge 
is not recommended for consumption of people 
with diabetes mellitus, because the manufacture of 
sponge, wheat fl our into the main material that has 
a value of 70 glycemic index belonging to a high 
glycemic index (33,39).

The results of this study bivariate indicate 
that there was a relationship between the level 
of knowledge and blood glucose level of type 2 
DM patient in the Polyclinic of Internal Medicine 
Ulin Banjarmasin Hospital. This relationship was 
negative where the higher the level of knowledge, 
the lower the blood glucose level. The lower the 
knowledge, the higher the blood glucose level. 
The low knowledge of the respondents about DM 
disease give the impact on disable in controling 
blood glucose levels and cause blood glucose levels 
to be high (40). This was in accordance and other 
opinions that a signifi cant relationship between the 
level of knowledge with blood glucose levels.The 
results obtained that the respondents who have 
low knowledge about DM had poor understanding 
about diabetes (28,30,40). However, multivariate 
model with knowledge turned out not related to 
blood glucose levels. There were other variables, 
namely fi ber intake and physical exercise that can 
dominantly control blood glucose  levels.

The data of fiber intake was taken using 
food recall questionnaire 1x24 hours. The average 
patient had an inadequate diet schedule, type, and 
amount. About 83% of patients tended to restrict 
food with a diet of <3x main meal / day with or 
without snack. This diet disorder affected the fi ber 
intake of food. The lowest intake of fi ber from 47 
respondents was 1.70 g with the status of fasting 
blood glucose included in uncontrolled. This was 
because the patient’s diet wasonly 2 times a day 
without food interlude and did not consume enough 
vegetables and fruits that tended to have a high 
fi ber content.

The highest fi ber intake was 37.82 g with a 
controlled blood glucose status. This was because 
respondents have a 3x main meal pattern and 3x 

to eat a distraction. In addition, the type of food 
used was low in carbohydrates, such as brown 
rice, vegetable mustard, carrots, soybean tempe, 
papaya, guava, pear. Each of these foods had high 
fi ber and  available at mealtime.

The average fi ber intake of all respondents 
was 20.29 g. Sources of fiber from the type of 
vegetables consumed by respondents were 
carrots, long beans, spinach, mustard, sprouts, and 
cabbage. Sources of fi ber from the types of fruits 
that were often consumed by respondents were 
bananas, papaya and apples. However, the source 
of fi ber intake was not  meet the needs of fi ber every 
day because the fruits are not always available in 
the daily menu.

Eating a high in fi ber diet is able to control 
blood glucose and reduce the need for insulin. 
Consumption of fiber, especially insoluble fiber 
(embodied fiber) contained in grains and some 
plants, can help to prevent the occurrence of 
diabetes by increasing the working of the hormone 
insulin in regulating blood glucose in the body. 
Insoluble fi ber is insoluble in water and can pass 
through the digestive system as a whole can serve 
as a feeling of fullness and satisfaction and help 
control appetite (16).

The results of this study indicate that there 
was a correlation between fiber intake level to 
blood glucose level of type 2 DM patient in Ulin 
Banjarmasin Internal Medicine Polyclinic. This 
relationship was negative where the higher the 
fi ber intake the lower the blood glucose level. This 
result was in line with research that states that 
there was a signifi cant relationship between fi ber 
consumption with fasting blood glucose levels (29). 
This concurred with another study that states that 
patients who had a good fi ber intake will experience 
a decrease in blood glucose levels in patients with 
type 2 DM (26). When food enters the body, the 
fi ber was not digested by the body. The fi ber just 
passes through the digestive tract. This makes 
fi brous foods less likely to cause an increase in blood 
glucose levels. Meta-analysis of 15 studies showed 
that fi ber intake could reduce fasting blood glucose 
and hemoglobin A1c (32). The result of multivariate 
analysis of fi ber had a signifi cant relationship to 
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blood glucose level and the most dominant chance 
to blood glucose level.

The physical exercise data retrieval was taken 
using a questionnaire, the items available were 
the type of physical exercise, the frequency and 
duration. A total of 34 respondents (72.3%) chose 
walking as a physical exercise activity because 
walking was easier to do and less dangerous. Done 
in the morning. This was also due to the age of the 
respondents in the fi nal elderly category (51.1%).

Physical exercise that is performed regularly 
for approximately 30 minutes with a frequency 
of three to four times a week is one pillar in the 
management of type 2 Diabetes Mellitus. The 
infl uence of physical activity in physical exercise 
is directly related to increased speed of muscle 
glucose recovery (how much muscle taking glucose 
from the bloodstream). When performing physical 
exercise, the muscles use glucose stored in the 
muscle and if glucose is reduced, the muscles fi ll 
the void by taking glucose from the blood. This will 
result in decreased blood glucose thus improving 
blood glucose control (41).

The results of this study indicated that there 
was a relationship between physical exercise to 
blood glucose levels of patients with Type 2 Diabetes 
Mellitus in the Polyclinic of Internal Medicine Ulin 
Banjarmasin Hospital. This relationship is negative 
where the higher the duration and frequency of 
physical exercise, the lower the blood glucose level. 
The results of this study were in consistent with 
a study that states the frequency and duration of 
physical exercise was signifi cantly associated with 
fasting blood glucose and 2 hour postprandial blood 
glucose levels in which the longer the frequency 
and duration of physical exercise the lower fasting 
glucose and 2 hours postprandial blood glucose 
(40,42).

Existence of physical exercise relation to 
blood glucose level in patient of  Type 2 Diabetes 
Mellitus is proven, that blood glucose level of Type 
2 Diabetes Mellitus patient after doing physical 
exercise in the form of gymnastic which lasted for 
30 minutes was lower than that of  before physical 
exercise. The results of this study indicated that 
an improvement in blood glucose control, and 

theoretically also showed an improvement in 
sensitivity of insulin receptors in the body of research 
subjects (32). The use of glucose as an energy 
source of muscle metabolism would increase 15 
times after the duration of physical exercise for 10 
minutes and 35 times in the duration of 60 minutes 
(33,38). The mechanism of controlling blood glucose 
with physical exercise is when exercising the 
muscles of the muscles using glucose stored in the 
muscle and when the muscle glucose is reduced, the 
muscle will fi ll the muscle glucose defi ciency taken 
from blood glucose, thereby enlarging the control of 
glucose in the blood (43,44,45).

The results of the overall analysis that has 
been done was that only 3 variables fi ber intake 
and physical exercise associated with blood glucose 
levels (46,47,48). Knowledge could not always 
lower blood glucose levels if the behavior was not 
suitable for Type 2 Diabetes Mellitus. This was in 
line with research Fitri RI et al, that showed fi ber 
intake and physical exercise affect the control of 
blood glucose (30,34,50,51,52,53). Furthermore, 
it can be concluded that fi ber intake was the most 
dominant variable associated with blood glucose 
levels (34,45,36). 

CONCLUSIONS AND RECOMMENDATIONS

In this study, fi ber intake and physical exercise 
were  closely related to blood glucose levels in 
outpatients with type 2 diabetes. Patients with type 
2 diabetes are expected to increase their intake of 
fi ber in daily food life vegetables and fruits, as well as 
increase physical exercise such as walking, jogging 
for 30 minutes at a frequency of 4-5 times a week.
Education related to management in controlling 
blood glucose levels and prevention of complications 
of type 2 diabetes mellitus was given by the hospital, 
as well as information for further research by adding 
variables such as heredity, diet and to increase the 
number of respondents more.
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